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FOREST RESEARCH IN INDIA,
1935-36.

PART I.—THE FOREST RESEARCH INSTITUTE.

CHAPTER I.—GENERAL REVIEW.

Work was continued in accordance with the sanctioned programme,
A large number of day to day enquiries which were received during the
g g
year were also attended to.

A detailed programme of work in each of the Branches for the three
years 1936-39 was drawn up at the Institute and sent to the provinces
for suggestions. This programme, as finally approved, has been sent
to Press since the close of the year. Every effort has been made to
include problems of most importance to the Forest departments in the
provinces and thus to maintain the closest co-operation with them.
It is hardly necessary to emphasize again, as was done by the Board of
Forestry, that advancement of Forestry in India depended to a very
large extent on the co-operation between the Provinces and the Forest
Research Institute.

During the year His Excellency the Governor of the United Provinces
and the Hon’ble Sir Girja Shankar Bajpai visited the Institute. There
was a large number of other visitors also and it might be mentioned
that the representatives of the Gramophone Co., Ltd., Dum Dum, who
also paid a visit acknowledged their appreciation of the valuable advice
and assistance given and stated that they came away with a great deal
of information which they felt sure would be of great use to them in the
manufacture of gramophone and wireless cabinets.

Sulvicultural Branch.—Experimental work at Dehra Dun has been
seriously set back by repeated frost damage drawing additional atten-
tion to the fact that frost is clearly a factor which must be taken into
account in forest management in this part of the country. Useful
progress, however, continues to be made in several lines, cspecially on
the subject of thinning investigations and the connected question of
the practicability and advisability of pruning in plantations,

The regeneration and management of moist tropical forests continues
to receive special attention. This is a subject which can only be studied
on tour in collaboration with Provincial research and territorial officers
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but in which there is room and demand for progress. The Silviculturist
made an unofficial visit to Malaya in this connection.

The Statistical staff was largely occupied in routine work which
included the compilation and publication of stand tables for chir pine
and volume tables for sissu which should be useful in several provinces.
The subject of thickness of sapwood and its rate of conversion to hard-

wood has come into prominence of late and a special study was made
on deodar during the year.

A start has been made on the much needed modern text-book on
Indian Silviculture and Silvicultural Systems. The chapters on the
latter subject have been completed by the Inspector General of Forests,
and the Silviculturist expects to complete the rest by October 1936.

Botanical Branch.—The study of the Indian species of Terminalia
of the section Pentaptera has been completed and a draft report with
illustrations is in the course of preparation. The systematic study of
the Dupterocarpaceae was also continued during the year. A paper on
some Indian and Burmese Dillenias was published and a paper on a
new genus of the Connaraceae was completed and sent for publication.
Two further papers, one on the genus Psilotum in India and another
dealing with recently introduced or otherwise imperfectly known plants
from the Upper Gangetic Plain were published.

During the year 2,636 specimens received from various sources were
incorporated in the herbarium and 689 specimens were distributed to
various herbaria on an exchange basis. An increasingly large number
of specimens (1629) sent in by forest officers and others from all over
India were identified and advice on technical botanical matters given.
Numerous additions were made to the Botanical Garden and the
Arboretum both of which are making good progress. As usual con-

siderable quantities of seed have been supplied to enquirers and institu-
tions in various parts of the world.

The draft report on the work done during the last few ycars in con-
nection with the investigation on the shisham root disease in the Pun-
jab plantations and in the forests of the United Provinces has been
completed. The problem of the Gmelina arborea die-back disease in
the New Forest area has been investigated. Gmelina arborea plants
have been inoculated with a Coniothecium sp., isolated from the diseased
shoots of the plants with no useful results. Much progress has been
made in the investigation of various parasitic rusts. Investigation of
Peridermwum hvmalayense on the stem of Pinus longifolia has been
completed. A large number of inoculation experiments have been
conducted in connection with the investigations on various other rusts
on coniferous and broad-leaved species. Studies in connection with
the wood-rotting properties and pathogenic behaviour of fungi occurr-
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ing on important timber trees have been continued and numerous
inoculation experiments done on pines and deodar in the Chakrata
forests.

Entomological Branch.—The investigation of the scasonal history
of the champ bug, Urostylis punctigera, was completed and a cheap and
simple method of control by spraying was devised for immediate applica-
tion in plantations in North Bengal.

The biology of 161 specics of iymenopterous and dipterous parasites.
was published as a first step in the utilisation of these natural agencies
in the biological control of insect pests.

Successful work was done on the prevention of borer attack in newly
felled logs and converted timber.  The pests of plywood factories were
investigated and remedies were found which enable the Indian made
tea chest to be put on the market with a guarantee of immunity from
borer damage.

Economic Branch.- The teak grading rules prepared during the
previous year were issued in the form of a small pocket-book early in
1936 and it now remains to be seen whether the buyers and sellers of
teak squares will profit by this new venture and will give the rules a
fair trial.

Considerable progress was made during the year under review with
the exploitation of the new wood preservative Ascu. The North West-
ern Railway had 10,000 softwood sleepers treated with the preserva-
tive for a durability trial. The fotal cost of the treatment (including
an extra anti-splitting treatment, depreciation, handling and labour
charges) amounted to 7 annas 4 pies per B. G. sleeper.  The correspond-
ing cost of their present creosote-crude oil treatment is just over 1 rupee,
so that a saving of 50 per cent at least can be anticipated if the new
treatment is adopted.

A most welcome advance was also seen in the use of treated wooden
poles for hydro-clectric transmission lines. Several Indian States
were also interested in the possibility of extending the uses of wood by
using Ascu; and some have already installed and started to use the new
type of pressure plant designed by the Forest Research Institute.

Six Ascu pressure plants came into operation during the year and
at least 10 others will be in operation in different parts of India during
the next few months.

Another important feature of the year’s work was the establishment
of definite relations between the Forest Research Institute and the paper
mills of India. The paper mills have now allotted to Dehra Dun certain
definite items of research and have shown their appreciation of the work
being done in the Paper Pulp Section by subscribing to the funds of the
Institute. This gesture on the part of the mills is much appreciated
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and is indicative of a closer co-operation between rescarch officers and
the trade which will, it is hoped, be followed in other spheres.

The Seasoning Section made steady progress with the improvement
of the new furnace kiln and it is now possible to say that a kiln of this
type can be built in this country for less than Rs. 2,000 and since the
kiln is easy to operate and cheap to run it is expected that it will be
popular with small cabinet and furniture makers. The Seasoning
Section also evolved a new type of electric moisture metre which can

be made for about Rs. 150 against imported instruments of this kind
which usually cost Rs. 800 or more.

The Forest Economist toured in Calcutta in January 1936. One
of the main objects of the tour was to try and persuade some firm to
start a plywood mill in Calcutta. The returns will probably be small
to start with, but it is beyond question that plywood is foremost amongst
the most popular constructional materials of the present day and that

any one making a sound beginning now will reap the benefit in ample
measure in the not far distant future.

Chemical Branch.—During the year under report the work on the
examination of Derris species and other plants likely to have insecticidal
properties was continued. Analysis of further sample of Derris elliptica
from different localities of Assam showed that Derris roots of average
quality, containing about 2-5 per cent. of rotenone, the active principle,
are available in certain areas of that province. To establish a regular
trade in this important insccticide the present supply from naturaly grow-
ing Derris elliptica will have to be considerably increased by cultivation
of suitable strain in localities where this species is indigenous. Search
for rotenone and allied insecticidal bodies in other species of plants,
has not met with success. Inquirics were made regarding commercial
possibilities and probable demand for Laurinacea fat as a source of
lauric acid which is in considerable demand on account of its being used
in the preparation of sodium lauryl sulphate, a new type of detergent
superior to ordinary soap in many respects. The replies received show-
ed that there is a ready market for it, one firm expressed the opinion that
their demand would be about 5 to 10 tons of the fat per month. En-
quiries have been instituted to ascertain how much of the seeds of Actino-
daphne and Litsaca species are at present available and how the present
supply can be augmented. A glucoside has been isolated from the
leaves of Vitex megundo which is probably responsible for the physio-
logical properties of the leaves. Its pharmacology is being studied.

Mr. C. G. Trevor was deputed by the Government of India to attend
the British Empire Forestry Conference in South Africa and during his

absence Dr. Beeson was in charge of the current duties of the Inspector
General of Forests and Presidert.



CHAPTER JI.—SILVICULTURE BRANCH.
I.-- EXPERIMENTAL SILVICULTURE.

(i) GENERAL.

The following publications dealing with Experimental results obtain-
ed at the New Forest were published during 1935-36 :—

1. A4 stand table for sal evenaged high forest and coppice.
2. Damage by Frost at New Forest.

Preliminary Survey of the Forest Types of India and Burma has
been passed and should appear very shortly.

The revision of Forest Bulletin No. 41 (““ A note on the weights of
seeds ”’) has not yet been issued as it has been considered advisable to
include additional information necessitating extensive revision of the
draft prepared last year.

(i) NATURAL REGENERATION.

The study of annual seed production and fertility of individual
Anogeissus latifolia trees (Experiment No. 44) was continued for the
3th year. All trees except one produced a good crop of seed.

Seed crop from individual trees of Shorea robusta, Terminalia tomen-
tosa and Pinus longifolia were also recorded. This was a good seed

year for Shorea robusta but the other two species produced very little
seed.

(i) INVESTIGATION ON SEEDS.

(a) Seed weighments and germination tests.—During the year under
report 162 weighments were made including 8 new species, and germina-
tion tests for 130 species were recorded. The data will be incorporated
1 the revised Forest Bulletin 41.

(b) Effect of size of seed on germination and growth of seedlings.—
The experiment (No. 57) was repeated with Terminalia chebula. Seeds
were graded into 4 diameter classes, from 0-56” to 0-9”, and at the end
of the lst growing season, it was found that the bigger the seed the
better the result as regards germination and height growth, thus con-
firming the previous year’s conclusions.

(c) Seed storage.—Nine species were added for storage during the
year.
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After 3 years’ storage in sealed tins seeds of Acacia catechu failed
to germinate and those of Bombax malabaricum shewed only 1 per cent.
germination as compared with 2 per cent. and 37 per cent. after 2 years.

Seceds of Schleichera trijuga, stored for 3 years in sealed tins and
gunny bags, failed to germinate in either case having given 19 per cent.
and 2 per cent. germination after 2 yecars. Melia azedarach seeds, stored
for the same period in gunny bags also failed to germinate, but those
kept in sealed tins shewed 68 per cent. germination after the same
period of storage—practically the same figure as after 2 years.

Seeds of Dalbergia latyfolia, Chickrassia tabularts, Terminalia chebula
and Acacia modesta, stored in gunny bags for 2 years, shewed a germina-
tion per cent. of 0, 0, 0-7 and 4, whereas stored in sealed tins for the same
period they shewed a germination per cent. of 0, 0, 0-3 and 15 respec-
tively. A. modesta shewed 22 per cent. germination after a year’s
storage in gunny bags, and Terminalia arjuna shewed 49 per cent.
germination after 2 years’ storage in this way.

Seeds of Acacia catechuw with an inmtial germination capacity of 56
per cent., stored in 1934 in a sealed tin, dropped to 14 per cent. germina-
tion after a year.

(1v) INVESTIGATION ON SEEDLINGS.

The morphological seedling studies as reproduced in Troup’s Silvi-
culture of Indian Trees were completed for the following 9 species :—

Eugenia utilis, Pyrus pashia, Pterocarpus macrocarpus, Schima walli-
chii, Swintonia floribunda, Stepheqyne diversifolia, Terminalia olivert,
Turpinia pomifera and Vateria indica.

13 other species as mentioned below were partly studied :—

Anisoptera glabra, Alscodaphne owdeni, Derris robusta, Diospyros
tomentosa, Ficus glomerata, Lagerstroemia parviflora, Lopho-
petalum  fimbriatum, Olax scandens, Olea cuspidata, Phoebe
hainestana, Saprum baccatum, Stereospermum xylocarpum and
Vitex peduncularis.

(v) InvesTicaTIONS ON TREES AND CRrOPS.

(a) Seasonal course of height growth.—The investigation was con-
tinued for 12 common Indian species.

(b) Phenological data.—-Observations were continued on 13 species.
Preliminary compilation was done last year, and it is hoped to issue a
note on the subject before long. Collaboration of the Provincial Silvi-
culturists has been successfully invited.
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(¢) Inheritance of individual characters.—The two experimental
plots, planted up with seedlings raised from seeds of figured and un-
figured parent trees of Terminalia crenulata are fully stocked and pro-
mising. Two more Pinus longifolia plots were added during the year
for determining whether high resin yielding capacity is a hereditary
character or not.

(d) Inheritance of climatic race characters—The All India teak seed
experiment dealing with 11 origins is still under observation but the
majority of the plants were killed back by frost, and it appears that the
long term plots will be difficult or impossible to maintain at Dehra Dun.
Difference in appearance of the bark and the colonr of foliage between

the Burma and local origins of Acacia catechu still persists, as reported
last year.

(e) Inheritance of physiological race characters—The small planta-
tions of Butea and Schleichera forms, reported to behave differently
under lac culture, were again frosted but some of the trees are nearly
big enough for the further stages of the investigation.

(f) Soil quality class indicators—The quadrats in plantations of
different important species in the Demonstration Arca were continued
and mapping done as usual.

(9) Congestion tn bamboo clumps.—During the rains of 19356 two
different treatments, namely topping and stripping of new culms, were
applied to selected clumps in the Kxperimental garden to study their
effects on congestion in the clumps of Dendrocalamus strictus. It is
too early yet to draw any conclusions.

(h) Root competition. —The investigation in sal and chir was con-
tinued, and new experiments laid out with Cedrela toona, Phoebe lanceo-
lata and Holoptelea integrifolia.

The 1932 experiment with Cedrela toona was closed after 2 seasons
as trenching had no effect on the plants and iron-sheeting around the
plants did more harm than good. There was no significant difference

between trenching and control plants but a marked difference with iron-
sheeting.

The 1933 experiment with teak (C. 19) was concluded on account
of damage by frost. After 2 scasons the trenching at a distance of 8’
from the plant gave the best results, and that at 4’ the worst. There

was practically no difference between the untrenched control and the
trenching at a distance of 6'.

(¢) Thinnings tn young plantations.—5 sets of experiments in re-
plicated series have been laid out in the young pine plantation in the

Demonstration Area where the rapid rate of growth promises interest-
ing results in a few years’ time.
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(J) Pruming versus matural cleaning.—The experiment laid out in
chir last year is being maintained and a new set, mainly dealing with
frost-caused forking, laid out in sal.

(k) Twist wn Pinus longifolia.—The experiment of inducing twist
in 1926 chir plantations is being continued. Trees felled last year have
been examined for twist and results will be published in due course.

Char plants raised from X-ray treated seeds are progressing.

(vi) ARTIFICIAL REGENERATION.

Weather conditions affecting the results obtained were as follows :—

The 1934 monsoon arrived early, on the 17th June, and rains were
regular up to September. The following cold weather was marked by a
fairly good rainfall, but a very severe frost occurred during January
1935 resulting in heavy casualties in teak, sal, rosewood, satn and other
broad leaved species. In 1935, the monsoon appeared rather late, the
first showers falling on the 2nd July. Rains, however, were more or
less continuous up to the 21st September. A spell of dry weather fol-
lowed thereafter and there was practically no rain up to the beginning
of February 1936, when some of cold weather planting was done. The
first frost occurred on the 15th December 1935. It was only severe
for the first night or two. However last year’s coppice shoots of teak,
sal, Terminalia tomentosa, Adina, etc., were not hard enough to with-
stand this relatively light frost.

(@) Line sowings.—The following species were tried in shade as well
as in the open in 1935 :—

Holoptelea integrifolia, Lagerstroemia parviflora, Hymenodictyon
excelsum, Schleichera trijuga, Terminalia arjuna, T. paniculata
and Machilus gambliv ; of these Schleichera, Machilus and T.
paniculata did not germinate, but others were quite success-
ful. Plants were slightly frosted during the cold weather of
1935-36.

(b) Rains entire planting in the open.—The following species were
tried in 1935. The survival percent. at the end of the year is given in
brackets.

Boswellia serrata (8), Diospyros tomentosa (78), Cedrela toona (61),
Cordia myza (84) and Terminalia paniculata (56).

As regards the planting in 1934, the following are the survival per-
cent. at the end of the 1st and 2nd growing seasons respectively :—

Lagerstroemia  flos-reginae  (99-15), Terminalia arjuna (79-60),
Cedrela toona (75-0), Mallotus philippinensis (63-0), and Pteros-
permum acerifolium (97-0). The last three species mentioned
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above died wholesale during the hot weather of 1935. The
first 2 species were frosted during the following cold weather.

(¢) Rains entire planting in cleared lines.—The following species
were put out in 1935, the survival percent. at the end of the year being
given in brackets.

For the species tried in 1934 the following results indicate the sur-
vival percent. at the end of the 1st and 2nd growing seasons respectively.
Cedrela toona (69-25), Lagerstroemia flos-reginae (100-73), Mallotus
philippinensis (83-66), Pterospermum acerifolium (91-81) and Schima
wallichis (13-nil). For no assignable reason, the last mentioned species
will not grow well under any conditions tried.

(d) Wenter entire planting wn the open and cleared lines.—The survival
percentages for species put out in cleared lines during 1932-33 cold
weather for the 1st, 2nd and 3rd seasons respectively were :—

Mallotus philippinensis (46, 43, 42), Litsaea polyantha (29, 19, 19)
and Lannea grandis (76, 75, 76).

The species put out in the open as well as in cleared lines in January
1935 as mentioned in last year’s report were all killed by frost shortly
after they were planted.

(e) Winter stump planting wn the open and in cleared lines.—The
survival percentage of Bauhinia wvartegata and B. retusa, which were
tried in cleared lines in January 1933, was 74,71 and 71, and 76,59 and
60 at the end of the 1lst, 2nd and 3rd growing seasons respectively.

The following species were put out in January 1934 and their survival
percentage at the end of the 1st and 2nd growing seasons is given against
each species :—Qugeinia dalbergqioides (24-22), Stereospermum suaveolens
(89-92), Celtis tetranda (51-23), Cedrela toona (38-25).

Ougevnia dalbergiotdes was also tried in cleared lines in January
1934 and the survival percentage at the end of the 1st and 2nd growing
seasons was 21 and 16 respectively.

Of the 7 species put out in the open in January 1935, the following
survived, the survival percentage at the end of the year is as shown :—
Acacia catechu (3), Acacia modesta (4) and Prosopis juliflora (14). Other
species were all killed by frost soon after planting.

The following species were planted in cleared lines in January 1935
and their survival percentage at the end of the year is given in brackets
against each species :—

Prosoprs julifiora (20), Chickrassia tabularis (14) Acacia modesta (7),
Pterospermum acerifolium (8), Acacia catechu, Lutsaea polyantha,
Chloroxylon swietenia and Trewia nudiflora (mil).
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(f) Rains stump planting in the open.—With species tried in 1934
the following results were obtained at the end of the second growing
season, the figures in brackets giving the survival percent. at the end
of the lst and 2nd seasons respectively :—

Olea glandulifera (60-0), Cassia siamea (86-4), Stereospermum sua-
veolens (stumps 99-100) and Chloroxylon swietenia (83-51) ;
Mallotus philippinensis (98-49) in one case and (76-nel) in an-
other, Terminalia chebula (85-50) and Prosopis juliflora (79-
57). Root sections of Stereospermum tried under the same
conditions shewed 98 and 94 per cent. survival.

The species put out during the rains of 1935 are mentioned below
with their survival percent. at the end of the year mentioned in brac-
kets :—

Lagerstroemia flos-reginae (100), Pongamia glabra (100), Terminalia
chebula (100), Bauhinia purpurew (96), Juglans regia (95),
Grevillea robusta (92), Prosopis spicigera (90), Boswellia serrata
(38), Terminalia myriocarpa (12) and Terminalia arjuna (4).

(9) Rains stump planting in cleared lines.—The two species put out
in 1934 showed the following survival percent. at the end of the Ist and
2nd seasons respectively :—

Mallotus philippinensvs (89-74), and Phoebe hainesiana (70-9).

The following species were tried in 1935, their survival percent. at
the end of the season being given in brackets :—Lagerstroemia flos-
reginae (100), Pongamia glabra (98), Terminalia citrina (74), Bauhkinia
purpurea (70), Juglans regia (45), Grevillea robusta (55), Swietenia macro-
phylla (44), Prosopis spicigera (36), Terminalia myriocarpa (6) and Cana-
rium bengalensis (13).

(k) Storage of stumps before planting.—The 1934 experiment with
teak stumps stored on a cement floor for 0, 4, 8, 13 and 20 days showed
the following survival percent. at the end of the 2nd season: 78, 76,
62, 42 and 8 with corresponding average heights of 30-8”, 30-2", 29-6”,
23-7" and 21-0".

In 1935, Acacia catechu and Eugenia jambolana were tried under
similar conditions.

Acacia catechu.—250 stumps of different diameters prepared on the
20th July 1935 were planted out in comparable sets of 50 stumps after
storage up to 13 days in moist sacking under a thatch shelter. Rain
was more or less continuous during the whole period of storage. At
the end of the growing season the survival percent. was 60, 50, 42, 38
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and 26 with corresponding average heights 12-2”, 11-7”, 10-8”, 6-7” and
6-8” for stumps stored for 0, 4, 7, 10 and 13 days respectively.

Eugenia jambolana.—The number of stumps and the initial treat-
ment were the same as for 4. catechu above, except that the stumps
were prepared on the 21st July 1935. At the end of the growing season
the survival percent. was 92, 98, 98, 98 and 96 with corresponding average
heights 3-5", 3-6”, 3-6”, 3-3” and 3-3” for stumps stored for 0, 4, 7, 10
and 13 days respectively. This indicates a hardiness even surpassing
that of teak.

(2) Early planting of stumps without wrrigation.—The fortnightly
planting of teak stumps was started from 15th January 1935 in the open
and from 31st January 1935 in cleared lines under shade, the last date
of planting being 11th July 1935 for the former and the 26th July 1935
for the latter. The survival percent. after one growing season was nil
upto the 9th set (mid January to mid May) and 4, 36, 100 and 100 with
corresponding average heights 5:0”, 5-8”, 7-7” and 5-0” for the rest of
the sets (end May to mid July) planted in the open. The survivai
percent. figures for the cleared lines in shade are 20, 12, 12, 12, 16, nel,
ml, 12, 32, 60, 100, 100 and 92 with corresponding average heights
5-8", 5:0", 5:0", 57", 5-8", nil, nil, 5-7", 3-5", 53", 5-4", 41" and 2-9”.
The value of the shade is clearly brought out but the survivals are too
few for practical purposes. It would appear from the above figures that
teak stumps planted one week beforc the break of rains give the best
result, the optimum period extending upto one week after the rains have
set in.

(7) Comparison of nursery stock and natural seedlings.—The survival
percent. of Eugenia jambolana originally grown in the nursery and plant-
ed out in 1932 has fallen from 90 to 60 in four growing seasons whilst
that of natural seedlings planted out the same time varied from 93
to 43. There was no appreciable difference in heights between the two
sets.

The experiment was repeated with Eugenia jambolana in 1935 and
the survival percent. at the end of the 1st season was 96 both for forest
and nursery grown seedlings, and there was no significant difference
in their heights.

(k) Comparison of nursery and forest stumps.—The forest stump
percent. of Eugenia jambolana put out in 1933 continues to indicate a
superiority over nursery grown stumps, survivals now being 76 and 92
per cent. respectively.

Bauhinia variegata was tried in 1935 under this experiment and the
survival percent. at the end of the year was 94 for nursery grown stumps
and 86 for forest stumps, average heights being 8-1” and 8-0” respec-
tively.
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(1) Comparison of sowings, transplants and stumps.—The following
tabular statement summarises the condition of different species put out
from 1932 to date :—

| SURVIVAI
TFERCENT AT THE .
END OF THE ‘}]‘v‘,;‘.“gc
Year. Species. Method (sowing YEAR. at the end | REMARRKS,
o1 planting). -— of 1935
o | &8 | <4 | s |(ininches).
o ~ [>ed [al
< (= < <
— Ll v i
1932 | Teetona grandiz . . | Entiresin pits . .| 70| 37|37 | 32 783
Stump planting in| 98 | @8 | 98 | 95 109-3
standard pits.
Stump planting in| 93 2 | 92 | 87 109 8
crowbar holes,
Bauhinw varieguta . | Direct sowmng . L 1100|100 | 98 | 98 1113
intire transplanting . | 95 | 87 | 87 | 87 843
Stump planting . L1100 | 98 | 98 | 98 107 9
Bombax malabaricum , | Direct sowing . .1 95 ] 60 | 60 | 55 227
Entire transplanting . | 95 | 58 | 58 | 48 20 4
Stump planting . o| 95 | 88 | 88 | 88 3840
Acacw catechw . o | (Vudelast year'sieport) | oo | oo | oo | .. .. Was dis-
continued in
June 1935
having
attained an
average
height
ot 10",
1934 | Eugenia yambolana . | Dircct sowmng . o ee | e | 98 5 6-0
Entire transplanting .| .. | .. | 60 | .. ..
Stump planting . ol ee | .0 | 78|38 -2
Stercospermum suareo- | Kntires 1 ciowbai- 53 8 3:0
lens. holes.
Entues in standard pits| .. | .. | 60 | 13 1o
Stump planting . e es 198|100 9-0
1035 | Bombax malabarccum . | Direet sowing o R O e i U 18
Entire transplanting o | .. [ .. | .. | 93 249
Stump planting . I I N P ) 28
Acacia catechu . | Dircet sowing . el e | oo | .. | 83 49
Entire transplanting . .. | .. | .. | 63 56
Stump planting . P A P R BT 71
Pterospermum aceri- | Direct sowing . e ee | oo | .o | 88 27
folium.
Entire triansplanting o .. [ .. | .. (100 43
Stump planting . P P P R 1) 23
Cedrela toone . . | Xntire transplanting o | .. [ «. | .. | 95 3-7
Stump planting . e | oo | .. (100 76
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(m) Araucaria plantations.-—The Araucaria cunninghamii plantation
18 promising and has attained a maximum height of 8-4” in 4 years.

The survivals in the small plantation of A. bidwrllei have reached a
maximum height of 10°-3" in 6 years, and are doing well.

(vii) Nursery WORK.

The seed crop on trees in the Dun valley was fairly good during the
year.  As usual, stock was raised for various species for use in the
Eaperimental Garden and Demonstration Area.

The following experiments were carried out in the nursery during
the year under report.

(@) Experiments with different degrees of mursery bed shades (Fxperi-
ment 14) were done with Adina cordifolia and Anthocephalus cadamba
and the following are the results at the close of the year :—

Adina cordifolia —In the tin shaded sections of beds the development
of plants was best due to more uniform germination. Plants at the
edges of beds were getting more light than those inside and were very
much better than the latter.  Sections with thatch shade had numerical-
ly the best germination, but seedlings were slightly inferior in develop-
ment to those under the tin shade.

There was excessive damage due to drip in the sections with batten
shade and rvesults were very poor.

In the unshaded sections, the seeds were washed together (by surface
drainage) and germinated in clumps, but their development was very
poor due to intense competition.

Anthocephalus  cadamba.—The washing of sceds into heaps was
much less than with Adwa. In the tin shaded sections, stocking was
poorer, less uniform and growth less than under thatch shade owing to
much damping ofl.  Effect of drip was, however, nowhere apparent,
The thatch shaded scctions were evenly stocked but development slight-
ly less than under batten shade. The sections with the batten shades
were best of all with fairly even stocking. The unshaded sections had
practically no germination.

(b) Seed pretreatment (Kxperiment 13).—The experiment was re-
peated with Z'erminalue chebula in June 1935. 350 seeds of T'. chebula
were subjected to cach of the following treatments :— (i) Control, (i1)
soaked in cold water and (iii) soaked in slaked lime both for 48 hours
before sowing.

The germination percent. at the end of the growing season was 31+7,
48:9 and 34-3 with corresponding average heights 3-9, 4.2 and 4-1 for
the threc treatments respectively.
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(¢) The manuring experiment (No. 16) in nursery beds was carried
out with Cedrela toona during 1935. The beds selected had the same
past history.

Crotalaria juncea, Cassia tora and lucerno were used as green manures
in 3 different beds whereas farmyard (cowdung) and artificially pre-
pared farmyard manures were added to 4 other beds separately at the
rate of 10 and 20 baskets of each manure per bed. The 8th bed was
left as a control.

The average height of the best plant per running foot was as follows
for each kind of manure :—

Tuches.
Farmyard manure : 10 baskets . . . . . . +3
Farmyard manure : 20 baskets 2-8
Artificial farmyard manare : 10 baskets 2.2
Artificial farmyard manure . 20 baskets 2-5
Crotalaria juncew . . . . . . » . 24
Cassia tora . 2:3
Lucerne . . . . . . 2.8
The control bed had an average height . 2-1

(d) Best tume for seed collection (Kxperiment No. 79).—Terminalia
chebula sced was collected in 5 lots, cach lot on a different date, 7.e.,
on 19th December 1934, 3rd January 1935, 14th January 1935, 23rd
January 1935 and 2nd February 1935. 250 seeds for cach of the first
three lots, 200 for the fourth and 100 for the fifth lot above were select-
ed at random and sown in nursery bed in April 1935. The germination
percent. was 28, 6-4, 5-6, 6-5 and 6-0 with corresponding average heights
47, 2-4, 2:0, 3-2 and 1-3 for first, sccond, third, fourth and fifth lots
respectively at the end of the year.

(viil) MISCELLANEOUS.

No special new experimental work was taken up during the season.
A manuscript by Mr. Deognn collecting all available information con-
cerning the silviculture and management of the important bamboo
Dendrocalamus strictus is still pending publication but is expected to be
ready for the Press shortly.

(ix) RECLAMATION AND AFFORESTATION.

Teak and rosewood plantations having proved a failure, owing to
frost and fungi, it has been decided to abandon them. Teak is being
replaced by khair, bamboo, mulberry, tun, ctc., in different blocks. 3
more compartments in the teak working circle were sown with khair in
lines 9 feet apart in July, 1935, and although it was affected by frost



16

during the last cold weather, it is doing well now. The 1934 kkair is
growing well in 2 of the compartments having attained a height of about
8" in the 2nd year. Six more teak compartments, at present under
taungya cultivation, will be ready for sowing of the above mentioned
species in rains 1936.

An area of about 15 acres in the Rosewood Working circle has been
leased out for taungya cultivation for a period up to the summer of
1937, when this area will be sown with cher pine in which a new spacing
and thinning experiment is proposed to be carried out.

(@) Sal working circle.—Failed patches were again sown with sal
seceds of Dehra Dun, Haldwani, Hoshiarpur, Kheri, and Gorakhpur
origins. Frost again cut back many of the last year’s tender coppice
shoots.

(b) Chir working circle.—There being no chir seed available during
the year 1935, casualties could not be replaced.

C-grade thinning was done in some of the 1925 and 1926 planta-
tions, and a systematic pruning of selected dominant stems was carried
out in 4 of the thinned compartments. One of the 1926 compartments
was control-burnt in February, 1936, with the object of following the
effects on increment and branchiness.

II.—STATISTICAL SECTION.

(1) YieLp TaBLES.

The total number of sample plots maintained this year is 1,537 which
shows an increase over last year’s figure by 35 plots. Of these, Burma
and the United Provinces contribute a greater portion having 331 and
361 plots respectively and the rest are shared by all other provinces
including Kashmir State. The necessary computations were done for
323 out of 388 sample plot files received. A stand table for Pinus
longifolia was prepared and sent to the press. Preliminary work has
been begun for the compilation of yield tables for plantation teak for
which 346 sample plots and 655 measurements arc available.

(1) VoLumME TABLES.

A standard and commercial volume table for Dalbergin sissoo has
been compiled and published as an Indian Forest Record. Stump
analysis data on 99 stumps were computed for Madras ; and calculation
was also done for 518 trees for the standard volume and 608 trees for
commercial volume for the Punjab.

B2



16

(iii) MISCELLANEOUS.

Investigations continue to be carried out to examine the possibility
of photographic methods of measurement of standing sample trees.
The extensible ladder was loaned to Madras for trials there.

Two partics were in the field this year. One party under the direct
supervision of the Silviculturist measured 40 sample plots in the Lower
and Upper Bashahr divisions. The other party with the Statistical
Assistant in the Jaunsar division was engaged on the collection of sap-
wood data for deodar and analysed 280 felled trces. The data were
worked up later and found to permit of tentative conclusions requiring
check with further figures which will be collected in the coming scason.

III.- -MISCELLANEOUS.

(1) PHOTOGRAPHIC SECTION.

The routine work carried out compares with previous years as
follows :--

Year. Negatives Prints Lantern slides Colour
made. made. made. Photos.
1932-33 . . . 677 2,276 44
1933-34 . . . 1,095 2,271 400
1934-35 . . . 932 3,420 130 18
1935-36 . . . 748 2,791 301 6

Of the new negatives 75 werc photographs taken in Bashahr, 23 in
foreign countries and 8 in the Dehra Dun division all by the Silvicul-
turist.

268 photographs were taken in the Timber Testing Section, and
161 more were taken for other different branches and sections of the
Institute.

213 negatives were sent by Provincial Silviculturists of Madras,
United Provinces and by the Research Officer, Bihar and Orissa, to be
lodged in the Forest Research Institute collection.

The total aumber of prints in the general series comes to 3,529 and
in the specific series 4,341, against 3,372 and 4,203 respectively for
the last year.

930 prints were prepared for different Provinces and States, 93 photo-
graphs were used as illustration in various publications.
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115 lantern slides were prepared for the Forest Research Officer,
Bihar and Orissa, and 14 other shdes for Silviculturist, U. P. The former
for showing at an Industrial lxhibition at Patna and the latter for the
purpose of local propaganda.

172 lantern slides were prepared and added to the collection.

The Range Officer of the Demonstration Area of the Institute was
sent to Kotdwara with some 40 slides where he delivered a public lantern
lecture on the utility of forests illustrated by slides from the collection
of the Institute.

The collection of stereos was improved and a beginning made on a
collection of cinema films with a copy of a film of forest work kindly
loaned by Mr. D. Stewart.

(1) RECORDS.

No progress can be reported on referencing of arrears of forest litera-
ture which have actually increased since last year. The situation will
be somewhat relieved by the monthly list of references issued from
the Imperial Forestry Institute, Oxford, from the beginning of 1936,
but, these will not obviate the nccessity of dealing with the literature
from the special Indian view point. Abstracts of Indian literature
were prepared as usual for Biological Abstracts.

The compilation of a hook on Indian Silviculture which will summa-
rise the data collected on the General Ledger Files (by subjects) has
been commenced and will be completed i 1936, whilst Part Il dealing
with the Silvicultural Systems has already been drafted by Mr. Trevor,

Forty-one new books were added to the library during the year
including 25 Working Plans bringing the total up to 674 volumes and
483 bound periodicals. A list of additions with brief abstracts was
circulated as usual.

(1)) WORKING PLANS,

Notes were written on the South Coorg and Melghat, C. P., draft
working plans and the suggestions made have been generally adopted
in the plans.

(iv) MUSEUM.

The large model demonstrating the influence of forest cover on
preventing erosion has been completed and demonstrated to many
distinguished visitors. Several readjustments especially cf the rainfall
arrangements have had to be made to ensure an even and realistic fall,
but the model reflects much credit on the Museum Artist (B. Darshan
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Singh). Work is being commenced on the ninth of the ten large wall
cages, the subject being the influence of local climate on vegetation ;
the phenomena of altitudinal zonation, succession and retrogression,
and the effects of site and soil will all be illustrated. The earlier models
have been improved in several respects.

(v) Starr AND TOURING.

The writer was on leave from 19th April till the end of the year,
Mr. M. V. Laurie again officiating during his absence. Mr. J. N. Sen
Gupta joined the Branch from Bengal in succession to Mr. P. N. Deogun
as Experimental Assistant whilst Mr. Kakazai remained in charge of
the Statistical Section. Ranger Hari Krishan Madhwal continued in
charge of the Experimental Carden, ete.

The Silviculturist toured with a sample plot field party in Bashahr,
Punjab, in May-June whilst the Statistical Assistant collected deodar
sapwood data with another party in Chakrata, U. P.  The Kxperimental
Assistant made a long tour visiting evergreen forests in Madras, Coorg,
Mysore and the Andamans.

(vi) Visrring Forest OFFICERS.

As usual several officers visited the Branch to discuss their local
silvicultural problems and research methods,  Among them were Mr.
Warren on taking over the post of Forest Research Officer, Bihar and
Orissa, Mr. Mitchell, Chief Forest Officer, Coorg, and Mr. Holmes of the
Ceylon Forest Service who is taking up the post of Silviculturist in
Ceylon and for whom a tour in India was arranged.
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CHAPTER III.—BOTANY BRANCH.

1. Systematic Botany.—The study of the Indian species of Termi-
nalia of the section Pentaptera has been completed and a draft report
with illustrations prepared ; this report is in the course of final pre-
paration for publication. The systematic study of this group has been
found to be difficult owing to the absence of well-defined characters
for distinguishing the forms and species and some overlapping of cha-
racters, difficulties which have hitherto been the cause of difference
of opinion in the status of the various groups.

A draft paper dealing with the following five species of forest im-
portance belonging to the family Dipterocarpaceae has also been com-
pleted with illustrations ; three allied species of Shorea from Assam
and Burma, S. assamica Dyecr, S. floribunda Kurz and S. sericeiflora
Fisch. and Iutch., and two Burmese Hopeas, H. oblongifolia Dyer and
H. helfers Brandis. A paper dealing with five species of this family,
including the cleventh species of Dipterocarpus from Assam and Burma,
.., D. macrocarpus Vesque, was published in the Indian Forest Records ;
material of the two remaining Indian species of Dipterocarpus occurring
in South India, s.e., D. indicus Bedd. and D. bourdillons Brandis was
obtained and examined for the completion of the study of the Indian
gpecies of this genus. A note dealing with the systematic study of
some Indian and Burmese Dillenias was published in the Indian Forester
and a paper on a new genus in the Connaraceae submitted for publi-
cation.

Two further papers, one on the Indian species of the genus Psilotum
and another dealing with some recently introduced or otherwise im-
perfectly known plants from the Upper Gangetic Plain—the area covered
by Duthie’s flora—were published.

2. Herbarium.—During the year 2,636 specimens, received from
various sources, were incorporated in the herbarium. About one
thousand of these represent foreign (non-Indian) specimens obtained
by exchange from various herbaria such as the herbarium of the Arnold
Arboretum and the Gray Herbarium of the Harvard University, the
herbaria of the New York Botanic Garden, the Oxford University and
the Royal Botanic Garden, Calcutta. About 500 specimens were ob-
tained from the collections made by the Forest Botanist and his staff,
chiefly in Chittagong, Kumaon, Kulu and the Dehra Dun and Saharan-
pur districts ; the remainder was from collections received from Forest
Officers from various parts of India, the most notable of these being
those of the Botanical Forest Officer, Shillong, 131 specimens; Mr.
H. G. Champion, I.F.S.; 122 Naini Tal and Pindari specimens; Mr.
V. 8. Rao, 1.F.S., about 100 Chittagong and Northern Bengal specimens,
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and Dr. N. L. Bor, LF.S., 72 Assam specimens. Two small notabie
collections were received, one by Brigadier C. €. Foss from Maymyo
(received through the Forest Botanist, Burma) and the other from Mr.
R. Scott, Assistant Commissioner of the Nicobar islands. These incor-
porations do not include the large number of specimens still in hand
which will not be incorporated till the determinations have been com-

pleted, such as an extensive collection received from Dr. N. 1.. Bor from
the Khasia hills.

The following specimens were distributed from this herbarium either
on an exchange basis or as donations :—-

Arnold Arboretum, Harvard University, Jamaica Plain, Mass.,

U.S. A, . . . . . . . . . . 85
Gray Herbarium, Harvard University, Cambridge, Mass., U7, S. A. 62
New York Botanic Garden . . . . . . . 100
Botanic Garden and Museum, Berlin . . . . . 198
Royal Botanic Gardens, Edinburgh . . . . . . 64
Naturhistoriska Riksmuscet, Botaniska Avdelmingen, Sweden . 78
Smithsonian Institution, United States Department of Agricul-

ture, Washington . . . . . . . . 46
Maymyo herbarium, Burma . . . . . . . 56

Torar . 689

The herbarinm was visited by Professor Tyozaburo Tanaka of the
Taihoku Imperial University for the examination of our herbarium
collection of Rutaceac-Aurantioideac in connection with his monogra-
phic study of this group.

The herbarium material of Awvicennia (117 sheets) sent out on loan
from this herbarium to Dr. H. N. Moldenke of the New York Botanic
Garden has been returned with the annotations of that author and this
has considerably increased the value and usefulness of this material.
The Ixora and Pavetla collections of this herbarium have been sent out
on loan to Prof. C. E. B. Bremekamp of the University of Utrecht for
study. The re-arrangement of the foreign (non-Indian) collections was
continued and has progressed ag far as the Polygonaceae ; as in previous
years this work has been done by the Herbarium Clerk in addition to
his usual routine duties.

3. Library.—Thirty-eight volumes as well as the usual periodicals
were added to the library during the year. The work of card-indexing
references to special subjects in botanical literature was continued but
could not be brought up to date for all the periodicals listed for want
of time. A manuscript catalogue of the books in the Botanical Branch
library was prepared ; this has been drawn up into two parts, the first
arranged according to a subject index and the second arranged alpha-
betically according to authors names.
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4. Identification of specimens.— Owing to the increased attention
that is now being given to the study of the soil flora and the determina-
tion of plants for the purpose of the preparation of local lists, the Forest
Botanist and his assistant are now being called upon to identify an
increasingly large number of plant specimens every vear sent in by the
Silviculturists, Working Plans Officers and others.  This number has
increased during the last decade from 649 determined in 1925-26 to
817 in 1930-31 and 1629 during the year under report.  This work,
which takes up a large part of the time of the small botanical staff deal-
ing with Systematic botany, is done in the nature of routine work but
is now increasing sufficiently to keep a whole-time systematic botanist
well emploved.  Among the most notable collections that have been
examined for determination are those of the Silviculturist of the Forest
Research Institute, the Silviculturist, United Provinces, the Divisional
Forest Ofticer, Silvicultural Research Forest Division, Lahore, Punjab,
the Divisional Forest Officer, Chittagong Hill Tracts, Dr. N. L. Bor's
specimens from Assam, Mr. V. S. Rao’s Chittagong and Northern Bengal
specimens, and the collections made by the Forest Botanist and his
staff. Some of these collections are made in duplicate, triplicate or
quadruplicate sets, one of which is retained for the Forest Research
Institute Herbarium and the other correspondingly named and num-
bered sets distributed to various herbaria in exchange for other collee-
tions.

Sixty-four specimens were identified at the Royal Botanic Gardens,
Kew, and sixteen at the Herbarium of the Royal Botanic Garden, Cal-
cutta, for this herbarium.

Tours.-- The Forest Botanist toured for about four weeks during
the month of June 1935 in the East Almora division. Herbarium
colleetions, ranging between the altitudes of 4,000 and 13.000 feet, were
made for the Dehira Dun herbarium and for exchange with other her-
baria.  The Forest Botanist. was unable to make any winter tour owing
to lack of funds.

The Mycologist visited the Agricultural Research Institute at Pusa
during the month of April, 1935, in connection with the determination
of some fungus specimens collected by him during the previous year
in the Chakrata forest division. He toured in the Chakrata division
during the months of May to July, 1935, and conducted inoculation
experiments in connection with the study of the life history of some
Peridermiums on coniferous hosts.  Inoculations of the roots of Pinus
excelsa and Cedrus deodara with Fomes annosus and Armillaria sp. were
also made to study their pathogenic behaviour on these hosts and
Trametes pint was also used to inoculate them to study the parasitic
nature of that fungus. A second tour was made in the same area in
order to collect the results of the inoculation experiments done during
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May to July and to make further inoculations withthe teleutostages
of rusts.

5. Supply of Seed.—Enquiries for authentic samples or quantities
of seed are received from various scientific departments, institutions
and individuals {from various countries and these are supplied either
on an cxchange basis or on payment to approved indentors. Sixteen
of these were in the nature of larger indents aggregating about 460 1bs.
supplied chiefly to Indian, Colonial and Foreign Forest Departments.
These indents were chiefly for Pinus longifolia for South Africa and
Rhodesia, Pinus khasya for South Africa, Termainalia belerica for the
Kutch State, Leucaena glavca for Bengal and the Punjab and teak
and Acacta arabica for Java. Only a small portion of the quantity
of seed of Pinus longifolia asked for by the South African Forest De-
partment could be supplied owing to the poor seeding of that species
during the year. The list of seeds offered in exchange from the Arbo-
retum and Botanic Garden of the Forest Research Institute was revised
and reprinted during the year and distributed generally to the Forest
Department in India as well as to the various institutions with which
seed exchange relations are maintained.

6. Arboretum, Fruticetum and Botanic Gurden.—In the Arboretum
70 trees, representing 9 families and 15 genera, were planted out during
the year as well as two new avenues, one with Grevillea robusta and the
other with Enterolobvum timboura, two quick-growing species known
to do well in the Doon. For the improvement of the grounds two
hitherto untended plots of about an acre in area were fenced in and
planted up with ornamental species also known to do well locally.

The plots in the Arboretum south of Hart road, hitherto planted
up with trees belonging to the families Malvaceae, Sterculiaceae, Ti-
liaceae, Rhamnaceae and Anacardiaceae, were taken over by the Silvi-
culturist. The replacing of many of these species has already been done
in the plots around the Forest Economist’s workshops and elsewhere
where better results are expected on account of more suitable soil con-
ditions and the easier watering arrangements during the hot weather.
Some bamboos that had also been planted out in the abandoned plots
have alrecady been replanted elsewhere.

Growth has been generally good in the Arboretum and most plants
have progressed favourably though some species received some set back
during the year. The new Gold Mohur avenue was threatened with
defoliation during the month of July by several species of Chrysomelidae
and a species of Rutelidae ; this attack was, however, successfully over-
come by spraying with an insecticide and the plants are now progres-
sing favourably. The avenue of Phoeniz canariensis south of the Tim-
ber Testing offices was completely destroyed by the larvae of a large
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Curculionid which attacked the leaf-bases of the plant. It has been
necessary to completely replant this avenue with another species. Little

or no damage was done by frost as the winter was a comparatively mild
one.

Work in the Botanic Garden continues to make good progress and
the results obtained alrcady justify the abandonment of the old Fruti-
cetum and establishment of the new garden.  About 200 plants belong-
ing to 32 families and 68 genera were planted out during the year. A
small lily garden has been established and the success achieved with
the rainy scason and winter annuals has added greatly to the attrac-
tiveness of the garden which is now being visited by an increasing num-
ber of visitors. In the nursery and experimental garden about 600
plants were raised for planting out in the Arboretum, the Botanic Garden
and in the avenues; in addition to this number about 450 plants were
distributed for planting in the residential grounds at New Forest, in the
adjoining Indian Military Academy and elsewhere. Several new foreign
species were raised from seed obtained from various botanical institu-
tions.

A list of plants (excluding annuals) grown in the grounds of the
Forest Research Institute was drawn up and printed during the year.
This list has been distributed to various botanical institutions and to
the Provincial forest departments and is proving both an interesting
and useful record. The preparation of this list took more time than
was at first anticipated as it was not mercly drawn up from existing
records but involved a check of all the plants in the field during which
notes regarding the condition of growth at New Forest of all the species
were recorded.

The following plants were recorded to have flowered during the
year for the first time at New Forest :-—Prunus capuli Cav., Millcttia
pachycarpa Bth., Acacia karroo Hayne, Gymnocladus canadensis Lamk.,
Feijoa sellowiana Berg., Cryptocarya amygdalina Nees., Alpinia bracteata
Roxb., Piptadenia oudhensis Brandis, Lonchocarpus neuroscapha Bth.,
Bauhinia hookeri F. Mucll., Moringa aptera Gaertn., Chrysanthemum
cinerariacfolium Vis., Adenanthera microsperma Teijsm. and Binn.,
Cordia tremula Griseb., Acacia ferruginea DC., Acacia lenticularis Ham.,
Hibiscus costatus Rich., Hibiscus coccineus Walt., Koelreuteria paniculata
Laxm., Aristolochia oblongata Jacq., Homalium tomentosum Bth., Eri-
nocarpus nimmoanus Mast., Sechium edule Swartz., Nauclea sessilifolia
Roxb., desculus punduana Wall. and Podocarpus gracilior Pilger.

7. Muscellaneous.—Many enquiries of a technical nature received
from forest officers and others from various parts of India were answered
and advice given on botanical matters.
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8. Staff —The post of Forest Botanist was held throughont the
year by Mr. C. K. Parkinson who was ussisted by Mr. Mukat Behari
Raizada, Lower Grade Assistant.

The mycological work reported on below was carried out by Dr.
K. D. Bagchee, Mycologist, Mr. A. Hafiz Khan, Upper Grade Assistant,

and Mr. R. N. Chatterjee, Laboratory Assistant.

Mvycorogy.

9. Shasham rool disease.—The draft report on the work done during
the last ten years in connection with the shisham root discase due to
various pathogenes, of which a species of Fusarium plays an important
part, has been completed.

10. The die-back disease of Gmelina arborea.—This problem is re-
ceiving the attention of the Mycologist and the Entomologist. Of the
three insect pests observed on the Gmelina plants in the demonstration
area at New Forest, v.c., Tingid bugs, Alcides gmelinae and Calopepla
leayana, only the Tingid bug was mvestigated by the Kntomologist for
the study of its effect on healthy Gwnelina plants. Inoculation experi-
ments with these bugs did not give any conclusive results as to the
extent of damage the insect is capable of doing. The part played by
the other insects in this die-back disease is being investigated by the
Entomologist.

Cultures of fungus, Coniothecium sp. isolated from the discased
twigs of G'melina in the Silviculturist’s experimental area at New Forest,
were used to inoculate healthy and Tingid bug infected plants of Gmmelina
but with no useful results.  Cultural work on the Condothecium sp.
was continued.

11. Peridermiuwm spp. in India.

(1) LPeridermivm himalayense on the stem of Pinus longifolia and
Cronartoum himalayense on Swertia sp. ~The work in connection with
the investigation of these rusts has been completed and the biological
relationship hetween these two rusts has been established by proper
inoculations.  Control measures for this rust (Peridermiwm homalayense)
have been suggested. A paper on the results of pine inoculations with
Cronartvum himalayense (telentostage) is being prepared.

(1) Peridermium indicum on Pinus excelsa and Cronartium sp. on
Ribes rubrum.—The leaves of Ribes rubrum were again successfully
inoculated at Chakrata with cultures of P. indicum, and the uredo and
Cronartium stages were reproduced on the leaves of Ribes. The speci-
mens of P. tndicum were procured from Tonnamarg, Kashmir, for the
purposes of this inoculation. The results of these inoculation experi-
ments corroborate those of previous year’s, where Ribes plants were
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successfully inoculated in three different localities in the Chakrata
division during May and June 1934 with P. indicum received from the
Kulu division.

Plants of Pinus cacelse inoculated with the Cronartium (leleuto)
stage from Ribes rubrum at Chakrata in 1934 are showing symptoms
of infection. A paper on this work is being drawn up.

(iit) Periderminm orientale (. complanatum) on  the weedles of Pinus
longifolua. - The leaves of Campanule colorata were successfully inoculated
with the Periderminwm from the needles of Pinus longifolic at Chakrata
and the uredo and coloosporium stages obtained on the leaves of Clam-
panula  colorata.  Needles of  Pinus  longifolia were  inoculated  with
Colcosporium campanulae (teleuto stage) from Campanule canescens and
the results are awaited.

(iv) Peridermiuwm cedre on Cedrus deodara.—-A series of inoculation
experiments were conducted at Chakrata on eight likely broad-leaved
alternate hosts with a view to determine the alternate host for the fungus,
The broad-leaved species selected for this experiment are found to hear
unrecorded species of Coleosporium, Phakopsora and Pucciniastrum, in
nature. The leaves of deodar were inoculated with Chrysomyra defor-
mans (teleuto stage) on Picea morinda at Chakrata.  As a result of this
inoculation only pale spots were produced on the needles instead of the
characteristic peridermium pustules.

(v) Pertdermium brevius on Pinus excelsa needles. —This rust was
correlated to a new species of Coleosporium on Senecio rufinervis and
this was verified by a large number of successful inoculations of Senecio
rufinervis with the spores of Peridernawum brevius at Chakrata. Inocu-
lations of Pinus excelsa with the Coleosporium (teleuto) stage on Senecio
rufinervis have also been done and results are awaited.

(vi) Peridermiwm. thomsoni on Picea morinda.—A search for this
rust was made in the Chakrata division but with no success.

(vit) Peridermium piceae on Puwea morinda.—This rust was repro-
duced by inoculating the needles of Picea morinda at Chakrata with
Chrysomyxa himalensis (teleutostage) from Rhododendron arboreum.
Inoculations of Rhododendron arborewm with the peridermium spores
from Pertdermiuin piceae have also been done and the results are
awaited.

(viil) Peridermium ephedrae on Ephedra vulgaris.—Inoculations were
made on Ephedra vulgaris with a Hyalopsora sp. on a Polypodium (fern),
the only rust in the vicinity of the infected Ephedrae at Chakrata. The
results are awaited.

(ix) Peridermium sp. nov. on Abies pindrow.—Cultures of this rust
were procured from Pulga in the Parbatti range of the Kulu division ;
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these were successfully transferred to a fern (Polypodiaceae) on which
the uredo and teleutostages were produced.

12. Damping-off of forest tree seedlings in the nursery.—-It was not
found possible to do any work in this connection for want of time.

13. Cultural studies of wood-rotting fungi and their pathogenecity.—
Cultural studies and observations in connection with the wood-rotting
properties of the following fungi were continued :(—Gunoderma lucidum,
Polyporus gilous, Polystictus versicolor, Polysticlus sanguineus, Schizo-
phyllum commune and Fomes annosus.

Inoculations of young shisham plants in pots with pure cultures of
G. lucidum and P. gilvus were repeated. Inoculations of Pinus excelsa
and Cedrus deodara with Armillaria sp. were also repeated and Trametes
pint wag introduced for the study of its parasitic behaviour on the two
conifcrous species above mentioned. Inoculations of Cedrus deodara
and Pous excelsa with Fowmes annosus have proved successful.

14. Sal root disease including Polyporus shoreae, Fomes tricolor and
Fomes fastuosus.—Examinations of the various kinds of rot on sal were
continued in the laboratory. A Jarge number of sporophores collected
from the diseased sal trees in Bihar and Orissa were identified.  Cul-
tures of P. shoreae and F. tricolor have been isolated and their cultural
characters are being studicd.

15. Routine work.—(1) The study of diseased champ specimens from
Kurscong, Bengal, which mcluded the cultural study of the organisms
isolated from them and inoculation of healthy champ seedlings with
these organisms has been completed and the report on the investigation
has been submitted.

(1) Investigations on the canker disease of Dalbergia latifolia in
New Iorest is being continued : the fungus organism associated with
canker formations has been isolated and D. latifoliu plants in pots were
inoculated with the pure culture of the organism but with negative
results.

(ii)) The systematic study of various forest rusts from the Himalayas,
which includes the collections from Kagan, Kulu, Chakrata and Kumaon,
was continued as time permitted. The collections contain a large num-
ber of unrecorded species, some of which are heteroecious, some inter-
esting fern rusts and a large number of others parasitic on the herba-
ccous hosts in the forests.

(iv) The collection of specimens of macro-fungi of the Himalayas
including Polyporaceac and Agaricaceae has been gradually named at
Kew and elsewhere and are being incorporated in the herbarium.

(v) Types of wood rot including those on living trees and timbers
of forest importance are being gradually collected, identified, and pre-
pared as museum specimens.
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CHAPTER IV..—FOREST ENTOMOLOGY.

Charge of the Branch of Forest Entomology was held by Dr. C. ¥ C.
Beeson throughout the year.

Mr. J. C. M. Gardner was in charge of the section of Systematic
Entomology until 16th May 1935 when he proceeded on leave and took
over charge of his section from Dr. C. F. C. Beeson on his return from
leave on 25th October 1935.

Insects of Teak.

Defolw'ms.-—Specml attention was (r1von to the study of parasites
of the various teak defoliators based on material from United Pro-
vinces, Bengal and Orissa. Numerous experiments were performed
and the parasites bred are being classified, many of them being new
specics. It has been proved that many of the important parasites
can attack more than one species of defoliator. Periodical measure-
ments of sample trees to correlate loss of increment and defoliation
are being continued by the divisional staff at Nilambur, Madras.

Insects of Sundal.

Reports on the seasonal incidence and distribution of the following
groups have been prepared for the press: Lepidoptera, Coccidae, Cica-
didae, Corecidae, Berytidac and Chrysomelidae. In this work over
12,000 specimens from the sandal sample plots were identified. These
reports add 362 species to the insect fauna of sandal.

Insects of Champ.

In North Bengal an arca of about 843 acres, divided into 155 plan-
tations, is covered by pure champ. Of these about one-third have
been heavily attacked by the champ bug (Urostylis punctigera).  The
bug 1s indigenous in these forests and is known to feed on several other
species of the Magnoliaceae besides champ (Muchelia champaca). 1t is
probable that thc whole of the plantations will be subject to attack
in the future. However a simple method of control by spraying which
will check an attack in its carly stages has been devised.

Insects of Casuarina.

A preliminary survey of the insect fauna of Casuarina equisctifolia
was made in the Balukhand plantation, Puri, Orissa. Of numerous
species of insects found to attack Casuarina the following appear to be
the most important : (1) Bagworms (Clania sp.), with two life-cycles
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in the year attacking both young and old trees. Several species of
parasites have been reared. (2) Zeuzera coffeae, whose larvac tunnel
m and girdle young stems. (3) Coccidae (Lecanium longulum and on
unidentified species) have been reported as causing considerable damage
to young plants.  Parasites of both species have been reared.

Arbela tetraonis was common in the plantation but as its attack
appears to be limited to mature trees without causing much damage
this species s of no great importance.

Insccts of Plywood  Factories and  Sawmlls.

As a result of requests for assistance in controlling inscet damage,
three plywood and packing case factories in Assam were visited i
December 1935 and January 1936.

The plywood factory and sawmills at Margherita, engaged in the
manufacture of tea-chests of Depterocarpus  pilosus (hollong), were
found to be hygienically controlled. The sources of infestation by
Lyctus and Heterobostrychus were traced and found to be () in planks,
scantlings, cte., stored for seasoning in the adjoining sawmill godown
and in certain softwoods and the sapwood of hardwoods of various
species, (b) in packing cases of Bombax malabaricum (somul) and of
softwoods imported from Calcutta. These were infested with IHetero-
bostrychus aequalvs. As remedial measures it was suggested that the
softwoods and pieces containing softwood be disposed of as carly as
possible and the remaining stock inspected at intervals, the attacked
picces to be burned or put in the drying kilns and to insist that sound
packing cases from Calcutta should be supplied to the mills. With
regard to panels of Dipterocarpus pilosus (hollong) it was suggested
that they should be classified into *‘ heartwood ' and ‘¢ softwood ™
and that the panels should be made up (a) entirely of heartwood and
(b) entirely of vencers classed as softwood.  Whereas the heartwood
panels would not be attacked it was preseribed that the stacked sapwood
panels should be brushed on all four edges with an aqueous solution of
Sodium silicate (water glass) to plug up the pores thereby preventing
beetles from laying eggs therein. Battens were to be treated with zinc
chloride solution by immersing them in a hot 6 per cent. solution for
9 hours and ther in a similar cold solution for the same time.

At Murkeong Sellek (Sadiya division, Assam), the plywood tea
chest factory showed little evidence of damage by mill pests; Hetero-
bostrychus and Lyctus were found in some of the old hollong hollock
pancls and hollong semul plywood boards. Protection against pin
hole borers can be obtained by immersion of felled Terminalia myrio-
carpa (hollock) logs in the river at the earliest opportunity after felling.
Bombaz malabaricum (semul) logs are well protected by keeping the
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bark alive. The longer semul is kept in water before sawing up the
less likely are the shooks to be attacked.

The Assam Match Co.’s factory at Dhubri was examined in the last
week of December 1935. It was found that the Bombax malabaricum
(semul) shooks for cases were liable to damage by Heterobostrychus
acqualis which at times meant rejection of 10 per cent. to 25 per cent.
of old stock. The cheapest remedy indicated was the destruction or
disposal of all the old infested shooks on hand and periodical examina-
tion (either once in cold weather or twice in October and March), in
future, of stacks of shooks, removing those showing an ejection of fine
powdery dust. For future protection the company was advised to adopt
treatment with zinc chloride.

Damage to ’ith Helmets.

The Chief Ordnance officer, Cawnpore, sent specimens of insect
attacked pith helmets purchased (under contract) for Army require-
ments. They were found heavily infested with Rhszopertha dominica.
The attack had taken place at the time the hats were being shaped
and dried before the addition of the layer of varnished gauze and paper.
[ixperiments arc in progress to investigate the possibility of using Ascu
to control attack.

General Inscctary Work.

During the ycar 150 consignments of attacked material were re-
ceived from various forest divisions for examination. In the Insce-
tary 543 cages were used. The total emergence of insccts was 18,000
the majority of which were set and identified.

Life-history studies were carried out on lepidopterous defoliators
of G'melina arborea, Lantana, Dalbergia sissoo and numerous other spe-
cies. The life-history of Twngus beesona and its association with dying
back of Gmelina arborea were studied.

Systematic fintomology.

The reference collection now contains 15,800 different species of
insects, H0O having been added in the year.  As in previous years special-
ists in other parts of the world have assisted very considerably in classi-
fying several families. There are however several lacunae, for example
the parasitic hymenoptera, where the number of specialists is quite
inadequate to deal with requirements. It is hoped that the Imperial
Institute of Entomology may be able to appoint additional systema-
tists to undertake the necessary studies in the near future.

The Systematic Entomologist has made steady progress in the
pioneer field of the classification of coleopterous larvac and has pub-

C
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lished several papers on the subject. He has also prepared descriptione
of numerous new species of Coleoptera for publication.

Tours.—By Dr. C. F. C. Beeson to Naini Tal in April-May ; to Kur-
seong divisions Bengal in July ; to Delhi in October, to Dhubri, Kochu-
gaon division, Dibrugarh, Murkong Selek, Pasighat (Sadiya division),
Margherita and Lakhimpur division and to Puri (Bihar and Orisea)
in December-January 1936 ; to Ranchi (Lac Cess Committee) in March
1936.

Mr. N. C. Chatterjee to Kursecong and Jalpaiguri divisions Bengal
in June-July.

Pt. S. N. Chatterjee to Naini Tal in April-May ; to Kurseong Bengal
in July. Lala Buta Mal Bhatia to Dhubri and Kochugaon Dibrugarh,
Murkong Selek, Pasighat (Sadiya division), Margherita and Lakhimpur
division, and to Puri (Bihar and Orissa) in December to January 1936

Museums.—During the year 162 specimens showing damage donc by
by insect pests were added to the entomological museum.

Library.—-283 books besides periodicals were added to the Zoological
Library during the year.
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CHAPTER V.—ECONOMIC BRANCH.

Wood Technology Section.

1. RESEARCH.

(@) Work in connection with the preparation of macroscopic koys
supplemented with X 10 photomicrographs for the ideuntification of the
more important commercial timbers of Assam and Bengal was con-
tinued, but progress was much hampered due to the pancity of authentic
wood specimens of representative character. Now with the co-opera-
tion of various forest officers in these two provinces, wood blocks from
different localities (supported by herbarium material) are being received
and it is hoped that before long the work will be well in hand.

(b) Studies on the formation of the growth rings of the woods of
Acacia catechu, Bombax malabaricum, Bugenia jambolana, Pinus longe-
Jolia, Shorea robusta, Tectona grandis, and Terminalia tomentosa were
continued. Tnteresting results have been obtained regarding the growth
activities of tropical trees and the consoquent formation of growth rings
in wood and these will be published shortly.

Further research on the distribution of parenchyvma ceils in the wood
of Terminalia tomentosa were completed during the vear and a detailed
paper on the subjoct was sent to the New Phytologust for publica-
tion. The occurrence of parenchyma cells in the carly wood of a diffuse-
porous timber is recorded for the first time, and it is proposed to call these
cells ““ initial,” indicating their position in the growth ring. Previously
they have been called “ terminal ” which indicated that they wore
supposed to be formed at the end of a growth ring. In view of these
and other discrepancies in terminology, various types of parenchyma
distribution found in Indian woods have been discussed in detail in
tho article and certain suggestions have been made regarding the
restricted use of certain terms to standardise the anatomical descrip-
tion of woods.

(¢) Work on the anatomical study of the woods of Indian Dipterocarps
was continued. Some more specimens were received during the year
from several provinces and these have been sectioned and mounted.
Some foreign Diplerocarps were also received from various sources and
these have also been ¢ut, stained and mounted. The macroscopical and
microscopical examination of the wood blocks and slides is progressing.

() The study of the different vavicties of Terminalia tomentosa was
continued during the year. It has been found that figured wood is
not confined to any particular variety of laurel. The presence of figure
in different varieties is erratic. Even in the same log figure may be

c2



32

found in a few growth rings and may be entirely absent in the rest. This
investigation is not yet complete. In order to make a comprehensive
anatomical study, more varieties of Terminalic spocies have heen cub
and anatomical notes are being taken.

(¢) The preliminary studv on the relationship between the anatomical
structure and physical properties of Tectona grandis was completed
lust year. As the Burma Korest Dopartment is anxious to continue
this work further, suggestions have been made for the proper selection
of samples from as many different trees as possible. The work will
again be taken up as soon as the new material comes to hand.

(/) The study of the woods of the Indian Meliaceac (mahogany
family) was continued. Up to date 90 wood specimens from the collec-
tion of the Forest Rescarch Institute have been cut and mountod. More
specimens will be cut and studied during the current vear.

2. InpENnTIFICATION OF WOODS.

A very large number of identifications were carried out in response
to enquiries from various sources. These included a wide range of
materials, including solid timbers, veneers, plywood, match splints,
fibres, fossil woods and charcoal.

The identification of the fossil wood from  Assam that was started
last year, has beon finally completed. and a paper on it was sent to tho
Annals of Botany for publication. In this a doetailed anatomical
description is given and geological notes have also heen included which
show its aftinity to the genus Glute.  Critical comments have also heon
included in the paper regarding the similarity and dissimilarity of this
fossil wood with some of the other fossil woods so far reported on from
India and other countries.

A Jarge number of other fossil woods were received during the year
and some work on some of them has been started bhut much time cannot
he spared for this kind of investigation.

The total number of timbers identifiod (during the year was about
300.

3. KXAMINATION rOorR FunGus.

Numerous enquirers sent samples of wood suspected of having been
attacked by fungus and asked for advice regarding the use of such tim-
bers. Some of the most interesting cases are noted below :—

(@) Samples of Sitka spruce were sent for examination. It was
proposed to replace some broken parts of an aeroplane with
this wood. It was however found that the samples were
badly attacked by fungus. This is a typical example of
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how the Wood Technology Section can give valuable help
to aircraft authorities. Such expert advice may make all
the difference between safety and danger to human lives.

(b) To settle a dispute about a contract for deodar (Cedrus deodara)
for the Railway Board, samples were sent in for examina-
tion concerning certain discoloured portions in the wood.
Under microscopical examination all the planks showed
different stages of deterioration and in some cases the woody
tissues werc completely destroyed by fungus. A report
to the effect that it was not safe to use the planks for any
purpose where strength was required was sent out,

(¢) Hollock timber (Ternvinalia myriocarpa) from Assam having a
curious dark colour in the wood which was responsible for a
aood deal of waste in conversion was sent in for examina-
tion. All the specimens were found to be attacked by
fungus. The dark coloured wood in the centre of the trees
was possibly the result of the abnormal conditions met with
in the early lifo of the troes.

The number of wood specimens examined in this ¢onnection was

.

4. SPECIAL KNQUIRIES.

Several spacial problems were taken up on hehalf of research officers
of the Institute and forest officors in the provinces. Work was also
dono for many business firms. The following arve a few of the more
important items :

(«) The histological studv of a dead Michelia champaca (champ)
plant where death was caused by an infestation of Urostylis
puntigera. ingects, which are said to be responsible for the
death of many champ trees in Kalimpong plantations, was
taken up. In this connection a control healthy plant and
an infected plant grown in Dehra Dun were also examined
for comparative study. Sections from the original infected
plant from Kalimpong, Bengal, showed the formation
of cavities as the result of the disintegration of cells
and these were always arranged in a concentric row in the
wood. Similarly the plant from Dehra Dun, which died
after being infected with insects from the Bengal traes,
when sectioned showed the same type of cavities in the
wood. Moreover it appeared that the formation of these
cavities started in the lower part of the stem and went on
increasing in size higher up the stem. Kungal hyphae
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were abundant all over the stem from the bottom to tl.xe
top but severity of attack was more at the bottom than 1n
the top portion of the plant.

(b) An examination of sal (Shorea robusta) discs from Ramnagar
forest division which contained an unusual proportion of
sapwood was made. Usually sal trees of 20" diameter and
upwards have about one inch of sapwood but in this case
the sapwood was from three to four inches thick, most pro-
bably due to particularly heavy fellings in the past in the
area from which the troes came. It was found that the
entire white portion was actually sapwood but from an
anatomical point of view this sapwood was not much inferior
to the heartwood, and if further thinnings are postponed
the present sapwood will become converted into heartwood
fairly rapidly and it will then be of the same quality as the
prosent heartwood.

In this enquiry more than 140 specimens were examined.

5. INDEXING PERMANENT SLIDES, ANATOMICAL DATA AND PIHOTOMICRO-
GRATHS.

In the course of routine work about 1,6¢0 permanent slides were
added to the authentic slide collection and these included a large number
of specics (both Indian and foreign) not previously represented. When-
ever possible anatomical data have been taken from these slides and
filed for future reference. 128 negatives and 694 photomicrographs
wore also taken during the year for publication and record.

6. CoLLECTION OF AUTHENTIC WOOD SPECIMENS.

(a) From India.— A large number of authentic wood specimens
from different provinces were received for the standard collection.

(b) From abroud.—During the year altogether 132 wood specimens
were added to the foreign wood collection. These were received from
Zurich (Switzerland), Ceylon, Uganda, Kenya and Japan. To the donors
our sincere thanks are due for helping the Forest Research Institute to
make 1ts collection of the commercial timbers of the world as complete
as possible.

7. DISTRIBUTION OF WOOD SPECIMENS.

In response to requests from abroad and various parts of India,
855 samples of timber were sent out to interested enquirers.
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8. GENERAL.

A short course in Wood Technology was given to the following
officer :—Mr. B. S. Sindhu, Assistant Works Manager, North Western
Railway.

12 lantern slides of important Madras timbers were supplied to
the Principal, Madras Forest College, for instructional purposes,
and as usual a number of photomicrographs were sent to various
persons interested in wood identification.

Timber Testing Section.

SPECIAL INVESTIGATION.

(@) The study of the influence of friction on the results obtained with
the standard shearing test tool was continued. Sufficient data have
now been accumulated. The analysis of results will be taken in hand
as soon as possible.

(b) Tests on teak solebars sent by the Utilization Circle, Rangoon,
were made in order to determine the quality of the wood. It had been
found that teak solebars often failed when accidents occurred and this
had prejudiced the Railways against their use. The specimens sent
were found to be extremely slow-grown and porous. A report on the
tests was sent to the Forest Economist, Utilization Circle, Ahlone,
Rangoon.

(¢) The preliminary tests on Fraxinus micranthe from Naini Tal
Division, U. P., were completed. This species was found to be superior
to both English ash and American white ash. It seems to be a promising
species but at present it is not available in sufficient quantitios to exploit
for sports requisites.

(d) Some preliminary tests were made to determine the comparative
strengths of sapwood and heartwood of sal from Ramnagar Division,
U.P. It wasnoticed that sal trees in that division produced an abnormal
width of sapwood which was a great disadvantage as it had to be removed
when the logs wore converted into sleepers. In some cases as much as
3" to 4" of sapwood was found. The results of the preliminary tests
are not strictly conclusive owing to the small amount of material tosted.
A further investigation of this matter appears to he necessary.

(¢) Special tests were made on billets of naturally and artificially
grown pyinkado (Xylia dolabriformis) from Bhamo Division, Burma,
in order to compare their strengths. No difference of any practical
importance was found although the artificially grown timber was a
little bit stronger. A report was made to the Forest Economist, Utiliza-
tion Circle, Ahlone, Rangoon.
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(f) Tests were continued in conjunction with the Seasoning Section
to find out the effect on strength of different treatments given to wood
before seasoning. The species dealt with were Hopea parviflora, Anog-
eissus latifolia, Terminalia tomentosa, Xylia xylocarpa, Grewia tiliaefolia
and Stercospermum wylocarpum.

(9) A study of the effect of corrosive chemicals on wood was also
started in conjunction with the Seasoning Section. Some preliminary
strength tests were made on deodar. The study is being continued.

(#) Tests on tea chests of hollock and hollong received from Messrs.
The Assam Saw Mills and Timber Co.. Ltd., were mada to find out
the strengths of different thicknesses of plvwood considered suitable
for tea box work. A report was made.

(¢) Wood used in aircraft construction and also wood from wooden
parts damaged in accidents were tested from time to time as required.

(7) 22 consignments of glue joints submitted by Ground Engineers
of the various Flying Clubs in India for their licence examination were
examined and reported on to the Director of Civil Aviation.

(k) Work was started on the preparation of grading rules for Anda-
man padauk. A preliminary tabulation of defects for 675 squares has
been done. The work is at present held in abeyance pending the visit
of the Officer in Charge, Timber Testing Section, to the Andamans, for
making a mill study and obtaining first hand information about the
nature of the logs available in the forests.

Rourine TESTING.

During the year under report, attention was concentrated on work
under Project 1 (standard tests on small clear specimens) as it had fallen
m arrears. |t will be seen from the following list of species tested that
good progress was made. Tests under Project 2 (standard tests on
structural timbers) were continued. Other routine testing on glues,

plywood, containers, etc., was also kept up-to-date in cooperation with
the Woodworking Section.

NUMBER OF SPECIES TESTED DURING THE YEAR.

Green. Airdry. Xilndry.  Mise.

Project No. 1 . . 17 13 15
Project No. 2 . . .. 3 .. ..
Project No. 0 . . .s under all heads ., 77

The 77 consignments under Project 0 include the 22 consignments

of glue joints submitted by Ground Engineers for their licence
examination.
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NUMBER OF SPECIES COMPUTED DURING THE YEAR.

Green., Airdry. Kilndry.  Misec.

Projeet No. 1 . . 9 12 7
Project No, 2 . . .. 4
Project No. 0 .. under all hoads 73

About 18,000 mechanical tests and nearly the same number of physical
determinations were made during the year. About 4,000 special shrin-
kage observations were also made in addition to the routine testing.

TrenNicAnL NOTES AND ADVICE,
About 100 technical notes and letters were issuod during the year
among which the following may be mentioned :- -
1. Comparison of sissoo (Dalbergia sissoo) from different localitios.
2. Comments on B. 8. Draft Specification for Testing Glues.

3. Comments on B. 8. Draft Specification for Testing Timbers
(small clear specimens).

4. Indigenous substitutes for Sitka spruce for the manufacture
of air craft.

5. Indigenous substitutes for hickory.

6. Indigenous substitutes for boxwood.

Indigenous substitutes for cornel wood.

8. Wood for picker arms.

9. Wood for spimning rollers.

10. Wood for reels and bobbins.

1. Wood for shuttles.

12. Wood for comber hoards.

13. Wood for brushes.

14. Wood for Army signal sticks.

15. Wood for skating hall floors.

16. Wood for hoops of drums.

17. Wood for musical instruments.

18. Wood for laminated tannis racquets.

19. Wood for boat building and dugouts.

20. Wood for hammer handles and shovel handles.

21. Wood for skis.

22. Wood for bridge chesses for military pontoon bridges.
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Wood Seasoning Section.
1. New Process or KiLn DryING.

Experiments on the new process of kiln drying developed at this
Institute were continued during the year, and although the number of
kiln charges in the large-sized kilns were only six, on account of insuffi-
cient supplies of timber for the purpose, the results obtained in all cases
were highly successful. Some details about the timbers kiln-dried
during the year are given bolow :- -

(1) Cedrela toona, toon.—Nineteen logs of this species were received
from the Divisional Forest Officer, Buxa Division, Bengal. The logs at
the time of receipt were fairly straight and cylindrical, and, except for
some slight heart and radial shakes, were in good condition. It was
found that shakes, particularly the radial ones, were liable to develop
considerably if the logs were stored on land for any length of time, and
for this reason it is advisable to convert the logs as soon as possible
after felling and to season the converted material immediately. The
period required for kiln drying from about 80 per cent. to 8 per cent.
moigture content was about 10 days, and the degrade during drying
was much less than that which has been experienced with local toon
from roadside trees. Bengal toon is not liable to warping and collapse
to any noticeable extent and is fairly free from knots, and the seasoned
material on the whole presents a much more attractive appearance than
local toon.

(i1) Terminalia bialata. The sapwood of this species is known as
white chuglam, and the heartwood as silvergrey wood. The wood lends
itself readily to the process of kiln drying. A charge of one inch thick
planks varying in widths upto 25 inches was kiln dried in an internal
fan, reversible circulation kiln. The moisture content of the wood
was reduced in less than 9 days from 60 per cent. to about 9 per cent.,
with no increase in degrade, except for some opening out of shakes
originally present in the heartwood. The following schedule can be
recommended for the kiln drying of thie wood :—

AVERAGE MOISTURE CONTENT OF THE WOOD,
Cycle. |
From green | 35 per cent. | 20 per cent. | 12 por cent.

* todd to 20 to 12 to 8 per

per cent. per cent. per cent. cent.

Maximum temperature . 50°C. 50°C.. 52°C. 55°C.
Heating with air circolation . 30 min. 30 min. 30 min. 45 min,

. . . ¢ 1hr. ¢ 1hr. ¢ 1hr. 2 hrs.

A 9

Cooling with air circulation . U 25 min. { 30 min. {30 min. { 15 min,

Exhaust . . . 5 min. Nal Nl Nl
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A slight humidity treatment at the end will relieve any stresses
produced during the process of drying. Although a maximum tem-
perature of 55° C. is recommended in the above schedule, the timber
was found to stand a much higher temperature (up o 80°C.) in the
WHurnace kiln (see below) without any apparent injury. I higher tem-
peratures are employed, it is essential that the circulating air should
be kept well humidified, for which purpose the kiln walls should be
built of a material practically impervious to moisture. A small kiln
with heating coils, fan circulation, water sprays for humidification,
and a metal lining to prevent moisture leakage, is now in course of con-
struction at Dehra Dun, and it is hoped that the efiect of drying some
refractory hardwoods at very high temperatures will be tested out during
the next year.

(i) Adina cordifolia, haldu. Very wide planks of this wood, a little
over one inch in thickness, were dried from about 56 per cent. to 10 per
cent. moisture content in 10 days, with no appreciable degrade at all.
In a few planks, original shakes opened out slightly and some knots
were found to have split during the process of drying, otherwise the
condition of dried material was noted as very good.

With this wood, a slightly longer cooling period was found to be
useful, and a maximum temperature of 61° C. was found to have no
adverse effect.

(v0) Canarium euphyllum, white dhup. Planks, 3 inch thick, were
kiln dried from about 60 per cent. to 10 per cent. moisture content in
8 days by the new process in an internal fan kiln. The condition of
dried material was good, and the period of drying could probably have
been reduced by making the drying conditions severer. The results
on the drying of this wood in the Furnace kiln are described below.

(v) Terminalia tomentosa, laurel. A charge of one inch thick planks of
this wood was dried in an internal fan kiln by the new process, the timber
requiring a period of 14 days for drying from about 80 per cent. to 9
per cent. moisture content. Part of the timber was very dark coloured,
from a consignment received from Madras, and this came out of the
kiln after drying in an almost perfect condition. The rest of the timber
was from Dehra Dun forests and was of a much lighter colour with a
large amount of sapwood. This wood had numerous original heart-
shakes and knots, and it was noticed that the heart-shakes had opened

out in some planks and there was collapse around the knots which had
split in almost all cases.

2. SMALL LABORATORY KILNS.

The two small kilns were kept going throughout the year, drying
24 charges of timber of 19 species, mostly for the Timber Testing Section.
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Kiln drying of Shorea robusta (sal) was tried in two charges, but with no
better success than before. Some of the woods like Schima wallichi,
Planchonia andamanica, Bridelia retuse, and Heritiera spp. were found
to be extremely refractroy to kiln dry. These small kilns have now
been re-designed, and 4 newchambers of the new design are in course
of construction,

3. FurNace KiLw.

Seven charges of timber were dried in this kiln, and the results in
all cases were highly gratifying. .\ detailed report on the results obtained
with this kiln is in the press (Indian Forest Records, Utilization, Vol. 1,
No. 3), but a short article on the subject was nublished in the Indian
Forester of March 1936, as a result of which a number of enquiries were
received asking for details of construction of the kiln. A kiln of this
type can be built for less than Rs. 2,000 in this country, and since it js
easy to operate and the cost of drying is low, it is to be expected that
it will become popular with small scale cabinet and furmture makers,

4. AIR SEASONING.

A large number of logs of miscellaneous species, which had been
accumulating in the log ponds for a number of vears, and which were
not required for any particular investigation, were cut up into planks
and scantlings and stacked for air-seasoning during the year. In all,
36 species were stacked and are being kept under observation for the
determination of air seasoning characteristics.

The experiment on the air seasoning of some highly refractory species,
which was started last year, and in which the planks were stacked with
thin crossers and even without crossers, in order to slow down the rute
of drying, showed conclusively the necessity of using crossers for stacking
wood for air-scasoning. The material stacked without crossers remained
wet even after one year, except at the ends which showed severe cracking
and splitting due to the unequal rate of drying. The use of thin crossers,
about 1” thick, for stacking highly refractory woods for air-seasoning
appears to be promising and will be further investigated.

b. WATER SOAKING PRIOR TO AIR SEASONING.

Strength tests on end-matched specimens of various species, which
had been air-seasoned with and without previous water soaking showed
that in the case of Anogeissus latifolia there was a slight decrease in the
strength of wood under impact, while there was no marked effect in the
case of Grewia Uliaefolia, Xylia xylocarpa, Terminalia tomentosa and
Stereospermum wylocarpum. Tests on other species are in progress.
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6. AIR SEASONING OF RAILWAY SLEEPERS.

A report giving details of and results obtained from the various ex-
periments on the air scasoning of coniferous railway sleepers carried
out in the Punjab between 1926 and 1934 was published during the vear
(Indian Forest Records, Utilization, Vol. 1, No. 2). This Record contains
a diseussion on the results and also some suggestions for the improve-
ment of the softwood sleeper situation in North India.

A small experiment was started at Marala in the Punjab, in co-
operation with Messrs. Spedding Dinga Singh & Co., to test the cffect
of girdling standing trees of deodar for 2 vears before felling, with special
reference to the subsequent eracking and splitting of sleepers during
seasoning. Two lots of deodar slecpers were stacked, one from girdled
trees and the other from the same forest area but from trees which
had not been girdled.  The stacking was done in the first week of
January 1936, and the final ingpection was carried out in March 1936,
The rvesults ave being worked out, but there appears to be no marked
improvement in the seasoning of sleepers from girdled trees.

In order to determine the extent of drying of deodar wood during
the period the trees are left standing after girdling, two trees of deodar
were girdled in the Chakrata division in the United Provinces, and a
detailed investigation will be earried out on the air scasoning of sleepers
obtained from these trees.

7. DETERMINATION OF THE MOISTURE CONTENT OF WOOD.

Two papers on this subject were published during the year, one in
the fompre Forestry Jowrnal (Vol. 14, pp. 43-53, 1935) and the other in
the Indian Forester (July 1935).  From the numerous enquiries that
are being received on the subject of rapid methods of determining mois-
ture in wood, it appears that theve is a growing demand in this country
for electric moisture meters.  The imported instruments are very costly,
requiring an investment of Rs. 800 to Rs. 1,500 for cach meter, and
there appeared to be little chance of their becoming popular in this
country at such prices.

With the object therefore of devising a cheap and efficient clectric
moisture content indicator for general and commercial use, \arious
methods of measuring electric resistance of wood have been studied in
the seasoning laboratory, and a moisture meter based on the conductivity
principle using a thermionic vacuum tube amplifier and a special t,)'];e
of needle contacts has been constructed  The amplifier works at a low
voltage and is used under conditions which cut down to a minimum the
sources of trouble in the grid circuit, which are usually met with in the
amplification of minute currents. An instrument of this type can be
built up at a cost of about Rs. 150, most of the components being avail-
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able from radio dealers. A detailed note on the subject will be published
soon when the new meter has been thoroughly tested.

8. A SURVEY OF THE MOISTURE CONTENT OF WOOD.

No definite information is available at present on the seasonal varia-
tions of the moisture content of wood and consequent changes in size
due to shrinkage and swelling of wood ; and it was, therefore, considered
desirable to collect information on this subject. Matched specimens of
six commercially important species were prepared at Dehra Dun, and
were distributed to 22 different centres spread all over the country,
where the specimens will be weighed and measured regularly every
fortnight for a period of two years. The information obtained will be
of considerable use to railways, cabinet and furniture makers, and others
interested in the use of seasoned wood.

9. SHRINKAGE STUDIES.

Experiments on the effect of high temperatures on the shrinkage
and moisture equilibrium of wood were completed during the year, and
a report was issned ag an Indian Forest Record (Utilization, Vol. I, No. 1).

The following treatments have been investigated :—
1. Kiln drying.
ii. Steaming of green wood at and above atmospheric pressure.
iii. Boiling of green wood in water.
iv. Steaming of air dried wood at atmospheric pressure.
v. Exposurc of wood to dry air at 100°C.

The results arce fully discussed in the report, but the main conclusion
drawn from the experiments is that within practical limits the use of
high temperatures alone is incapable of reducing the shrinkage, swelling
and hygroscopicity of wood by any appreciable amount.

A detailed investigation 1s now in progress on the effect of impregna-
ting wood with various chemical substances on the shrinkage and swell-
ing of wood, but the results so {far have not shown any marked reduction
in the working of wood with fluctuations in atmospheric humidity,
although a large number of treatments recommended in current litera-
ture have been tried.

An experiment was carried out on the metal spraying of wood, with
a view to finding out how far a film of metal sprayed on a piece of
wood would protect it against changes in moisture content and dimen-
sions due to variations in atmospheric humidity. It was found that
metals having low melting points, like tin, lead and zine, reduced this
property by about one half to one third, whereas the metals melting at
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higher temperatures did not show any appreciable effect. Further, the
sprayed metal coatings do not protect wood against the absorption of
water during the soaking of such treated pieces in water, and there is a
liability of weakening the bond between the wood and the metal due to
the swelling and shrinkage of the wood. The results are given in detail
in the Indian Forester of October 1935.

10. COLLAPSE IN WOOD.

The investigation on the occurrence of collapse in certain Indian
woods and methods for its removal was completed during the year and
a report was published in the Indian Forester of November 1935. With
regard to the incidence of collapse in toon, it was found that—

i. The tendency to collapse varies in different trees even among
those growing in the same locality,

il. The material from the butt end is more prone to collapse than
that from the top of a tree,

iii. Heartwood from near the sapwood zone has greater lLability
to collapse than wood ncar the heart-centre,

iv. The severity of collapse is increased by drying at high tem-
peratures in a kiln, and

v. That the first appearance of collapse is noticed at about 50
per cent. to 60 per cent. moisture content and most of the

collapse occurs before the wood reaches the fibre saturation
point,

Experiments on the steaming of collapsed wood at about 100°C.
for periods varying from one to six hours showed that collapse can be
removed almost entirely from toon planks, but the same treatment was
not effective in the case of Schima wallichiz and Quercus lhineata and
only partly so with dcrocarpus fraxinifolius and Machilus spp.

11. END PAINTS.

Various tests are in progress on the suitability of different composi-
tions for use as end-paints on converted material for preventing end-
splitting of wood during air seasoning. The results so far show that
thick coal tar is nearly as effective as some of the paints specially made
for the purpose such as hardened gloss oil, while it costs much less. It
is already proving useful for preventing excessive end-splitting of soft-
wood railway sleepers in the Punjab.

12. ENQUIRIES.

A large number of enquiries on various subjects relating to air and
kiln drying of timbers were replied to as usual. Designs for small timber



44

drying kilns were supplied to various firms, and a number of enquirics
on the design and construction of Furnace kilns are in hand. These
will be dealt with as soon as the final plans for this kiln are ready.

13. STA¥F.

Dr. D. Narayanamurti, an Upper Grade Assistant in the Section,
returned to duty after spending about a year at Danzig University,
where he obtained the degree of Doctor of Engineering, on a thesis on
the movement of moisture in wood.

Wood Preservation Section.

1. LARGE SCALE FIELD EXPERIMENTS WITH ASCU BY THE INDIAN
RaiLwavys.

In accordance with the recommendations of the Raman Committee,
the North Western Railway treated under pressure with Ascu 10,000
sleepers of chir, fir and deodar. The slecpers were also given a supple-
mentary dipping treatment with a bituminous suspension of petroleum
asphalt and crude oil.

2. RELATIVE COST OF 'THE ASCU AND ANTI-SPLITTING TREATMENT AND
THE PRESENT CREOSOTE AND CRUDE OIL TREATMENT OF RAILWAY
SLEEPERS.

The 10,000 sleepers referred to in the previous paragraph were treated
by the Ascu Wood Preserving Agency, Dehra Dun, who put up their
up-to-date portable Ascu treating and anti-splitting plants in the sleeper
treating yard of the North Western Railway at Dhilwan. Half the
slecpers were treated with a 4 per cent. Ascu solution in water and the
rest were treated with an 8 per cent. Ascu solution.  All the sleepers
were given, after a few days air-seasoning, a dipping treatment with a
hot bituminous suspension.

The Raman Committee has stated (vide para. 10 of the Report) that
“A 40 per cent. solution of creosote which is usually regarded as an excel-
lent preservative proved wholly unable to resist the destructive agenis
acting on a sheet of Bombax veneer when interred in the graveyard.
In the same circumstances, however, a 4 per cent. solution of Ascu
showed itself completely cffective as a resistant to fungus and insect
attacks 7.

1t may be stated in this connection that although the North Western
Railway have been employing a 40-60 mixture of creosote and fuel oil
for treating softwood sleepers, the quantity actually impregnated is
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only 5 lbs. per cubic foot whereas with Ascu, a 20 per cent. larger quantity
of 4 per cent. solution is injected. The following estimate of costs has
been based on an absorption of 6 lbs. of 4 per cent. Ascu solution per
cubic foot into softwood sleepers followed by the anti-splitting treat-
ment. It is due to the courtesy of the Ascu Wood Preserving Agency
that the following reliable figures of the actual cost of Ascu and anti-
splitting treatment of sleepers have becen made available for publication.

Capacity, working only single shift, of the whole plant (using Rueping
process) 180 B. G. sleepers.

(Working days in the year—300.)

Rs. a. p.
1. Cuapital cost—
Interest on investment at 5 per cent. Depreciation
at 7% per cent. . . . . . . 0 0 3
2. Cost of treating substances—
(a¢) Ascu chemicals at 0-7 1b. per sleeper based on 0 3 6
an impregnation of 6 lbs. of solution por cu. (Will boe slightly less
ft. for the Railway
due to less freight
charges.)
(b) Anti-splitting medium (10 per cent. asphalt in
unrcfined crude oil 4 lbs. per sleeper) . . 0 2 0
3. Cost of labour and supervisim (including handling
sleepers during and between the operations)—
(a) Ascu treatment . . . . . . 0 010
(b) Anti-splitting treatment . . . . . 0 0 4
4. Power and fuel—
(«) Power (crude oil and lubrication for vil engine) . 0o 0 2%
(h) Fuel for heating anti-splitting medium . . 0 0 1}
5. Miscellaneous Stores . . . . . . 0 01
ToraL . 0 7 4

The corresponding cost of the present treatment at Dhilwan with a
40 per cent. creosote—60 per cent. crude oil mixture and using 5 lbs.
of the mixture per cu. ft. works out at about Rs. 1-0-8 excluding the
cost of carriage of sleepers from different places to the central treating
plant located at Dhilwan. Even at special railway material rates, the
transportation charges are considerable. In the case of the most
important kind of coniferous sleepers, namely chir sleepers, the North
Western Railway has been paying a freight charge of about 0-9-0 per
sleeper on two to three lakhs of chir sleepers treated annually ; on blue
pine and fir sleepers, the railway also spends annually about two lakhs
rupees on freight,

)]
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The above facts indicate clearly the superiority of a cold treatment
process like that with Ascu which makes an inexpensive portable pres-
sure and power plant practicable. The Ascu Wood Preserving Agency
has stated that their complete plant, which can deal by the Rueping
Process with about 1,10,000 sleepers a year, cost only Rs. 7,500. It
can be carried and installed anywhere at very small expense. No boiler
or other heating is required for the treatment. (ther smaller plants are
available at about Rs. 1,500 and upwards.

3. SPECIFICATIONS FOR ASCU TREATING WOOD POLES FOR ELECTRIC
TRANSMISSION.

During the year, detailed specifications for the Ascu treatment and
seasoning of wood poles were worked out as there was a considerable
demand for the treatment of wood poles with Ascu. Such specifica-
tions have since been supplied to the heads of several departments of
the different provinces. The Hydro-electric departments of the United
Provinces, the Punjab and the North-West Frontier Province, have
decided to use for all their 11 K. V. distribution lines only wood poles
treated with Ascu. Sevcral towns in the Punjab, United Provinces,
and Bihar also have either decided to or will very probably decide to
use wood poles treated with Ascu for electric lighting and service.

4. SPECIFICATIONS FOR THE PURCHASE OF WOOD POLES FOR OVERHEAD
TRANSMISSION.

Considerable correspondence took place between the Forest Research
Institute and several local Governments and public utility concerns
regarding the framing of suitable specifications for the purchase of un-
treated wood poles meant for subsequent antisoptic treatment. Pro-
visional specifications have been drawn up, and considerable help has
been given to enquirers regarding the design of wood poles and the
framing of specifications for the purchase of wood poles. These speci-
fications will be further discussed in the near future by the Officor in
Charge, with the Electric Inspectors of the various provincial govern-
ments so that they will, in all probability, have to be modified slightly
at a future date.

5. PRACTICAL APPLICATIONS OF ASCU.

(@) During the year, there were six Ascu pressure treating plants
under operation. The Ascu Wood Preserving Agency, Dehra Dun,
treated nearly 6,000 wood pcles under pressure with Ascu for the Hydro-
electric Department of the Government of the United Provinces. Lt
is understood that all the poles have been crected, and the department
is thoroughly satisfied with them. Compared with the corresponding
estimate employing one of the cheapest and most unsatisfactory type
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of metal pole (namely steel rails) a saving of over a lakh of rupees has
resulted during the year to the Government of the United Provinces,
by using treated wood poles. The saving when compared with the
usual and more expensive types of imported motal poles is far greater.

The Hydro-electric Department have recently placzd a further order
with the Forest Departmeut of the United Provinces, for 5,000 more
sal poles which will be treated shortly with Ascu under pressure. In
a few months’ time, therefore, in a single province a high tension trans-
mission line of about 700 miles in length supported on trzated wood
poles will bo an actual fact.

(b) The services of the Officer in Charge of the Section were lent to
the Governmert of Bhopal for examining the timber resources of tho
State. Several recommendations to the Government for the more
oconomical, extensive aund scientific exploitation of the State’s timber
resources were made. Most of the proposals hinge on the high degree
of durability that can be obtained by treating practically any timber
with Ascu. It is understood that two of the most important recom-
mendations made, namoly the installation of a high tension transmission
line from Bhopal to Sehor and the erection of u comprehensive tele-
phone system, (linking the various Tehsil headquarters with the city
of Bbopal) have been very favourably considered by the State author-
ities. By employing treated wood poles, it has been made possible to
construct a telephone system of the metallic two-wire type for only
Rs. 150 per mile. There is a great field, especially in the Indian States,
for the inauguration and extension of economical and efficient telephone
lines employing treated wooua poles as they cost only a small fraction
of the price of metal poles.

(¢) As a result of the excellent results obtained with some experi-
mental Ascu treated posts placed in the various harbours of India, the
Cochin harbour authorities have decided to put up very shortly an Ascu
treating pressure plant, and the harbour authorities of Calcutta, Vizaga-
patam and Bombay have been considering seriously the question of
putting up similar plants to preserve tunber for marine construction
work.

(d) During the year the Govermment of Travancore purchased a
pressure treating plant and made it ready for preserving with Ascu
all the poles required in connection with the Pallivasal Hydro-electric
Scheme, and for building construction, etc. One of their oflicers was
deputed to Dehra Dun in July 1935 for two months’ training in wood
preservation.

(¢) The Government of Mysore also treated several thousand cubic feet
of timber with Ascu during the year and have decided to continue such

treatment for electric poles, sleepers, building timber, etc.
p2
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(f) The Hydro-electric Department of Simla treated a few hundred
locally obtained coniferous poles with Ascu by a dipping treatment.
It is understood that they will use Ascu treated poles in all their future
work.

(9) It has already been mentioned that during the year under review
six Ascu treating pressure plants were in operation. It is further under-
stood that at least ten more pressure plants will be put up at different
points in India during the next few months, so that it is not perhaps
too optimistic to hope that commercidl wood preservation will very
soon become an important industry in this country:

(k) A 2 per eems. solution-of Ascu was used to treat Tamariz stakes
in tomato plantations in the North-West Frontier Province. The
annual renewal of untreated stakes due to white-ant attack was costing
previoisly about Rs. 60 per acre. After over a year’s experience it has
been reported that not a single Ascu *‘reated stake required renmewal
and the Director of Agriculture expressed the opinion that Ascu was
definitely suitable for agricultural requirements.

(¢) On the advice of the Forest Research Institute, the Government
of the Federated Malay States have finally decided to put up a pres-
sure Ascu plant to treat railway sleepers, and they have placed the
order for it.

() A pressure plant employing Ascu was also put up by a private
firm in Ceylon on the advice of the Dehra Dun authorities.

6. TREATMENT OF BAMBOOS WITH ASCU.

Experiments conducted with split and unsplit bamboo using Ascu
under pressure showed that there was hardly any difference in the
amount absorbed by the two types. It would appear, therefore, that
the penetration in bamboos is practically wholly longitudinal, and that
the nodes bardly interfere at all with the penctration.

There is a great field for the extensive use of treated bamboos in
India. Very large quantities of bamboos are used in cheap house
construction, for mats, partitions, roofing, and ceilings. Untreated
bamboos rot or are attacked by inseots in a few months. Treated
bamboos are durable and resistant to white-ant, insect and fungus attack
for a period of over three years when exposed to very severe conditions
promoting decay and inseat attack, so that under average conditions
of use, a far longer average life can be confidently expected.

The importance of the use of treated bamboos and timber can be
appreciated from a report that about seven lakhs of bamboos are requir-
ed for renewal purposes annually in a single sugarcane district in Madras
Presidency. It has been computed that the annual cost of renewing
bamboo props in sugarcane fields works out at about Rs. 40 per acre,
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7. NATURAL DURABILITY OF CERTAIN TIMBERS AND THE TOXIC PRINCIPLES
INVOLVED.

Aqueous, ethereal and alcoholic extracts of sal, deodar, teak and
Jack wood were prepared for treating semul veneers to see whether
such extracts have any antiseptio value for preserving timber and, if
50, to study the true nature of the toxic principlos of the four timbers
in question that confer on them the property of resisting decay and
ingect attack.

One inch cubes of sal, teak, deodar and rosewood were also shaken
20,000 times in a shaking machine with ether, hot water and a 5 per
cent. caustic soda solution. Similar pieces were also left exposed to a
temperature of 80°C. for 6 hours. All the pieces after the above different
treatments were submitted to termite and fungi tests iv the antiseptic
test yard. The results of these tests will be reported next year.

8. FIREPROOFING TREATMENT OF TIMBER.

Ammonium salts, especially ammonium borate, ammonium sulphate
and ammonium phosphate, have been long known as efficient and com-
paratively cheap fireproofing agents for timber. Efforts to incorporate
these with Ascu have not proved wholly successful. Experiments were
conducted to examine the effect of the addition of sugar to reduce the
corrosive action of Ascu and ammonium sulphate on steel. While
there was an improvement the defect could not altogethor be eliminat-
ed, sa that a search bas still to be made for an economical and efficient
fireproofing composition that can be incorporated with Ascu for pres-
sure treatment in one movement. It may be stated, however, that for
short periods of time the addition of sugar has been found to be very
effective for making a combined Ascu and ammonium sulphate treat-
ment practioable.

Fireproofing paints of three colours namely white, blue and brown
were prepared. These will ba improved during the coming year when a
special apparatus for testing the relative fireproofing efficiencies of
different compositions will be installed.

9. ANTI-SPLITTING TREATMENTS.

During the year under review experiments were conducted to find
out the best conditions of moisture content for the anti-splitting treat-
ment of sleepers. The experiments indicated that in the case of soft-
wood sleepers, certain improvements in the reduction of a tendency to
split might be expected by employing a dipping or pressure treatment
with an aqueous emulsion of asphalt of a penetration of 180 to 200.
Tn the case of hardwood sleepers however an oil or asphaltic treatment
is practically of no value as far as reduction of splitting is concerned.
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Six different types of petroleum agphalt, air-blown and steam blown,
and of different degrees of penetration, were submitted *o test to deter-
mine their relative water-proofing efficiency. An asphalt witb a pene-
tration of 30 to 40 appeared to be about the best. This fact will be
made use of for developing water-proof wood shingles, and for water-
proofing plywood.

Emulsions of asphalt with water and with sodium silicate solution
wero tosted to find out their relative water-proofing efficiency. Sodium
silicate appears to improve the water-proofing efficiency of an aqueous
asphaltic emulsion. A classification of condition was made as regards
the splitting, of several Ascu treated sleepers of six species, viz., ¢bir,
fir, kail, deodar, hollong and hollock. They were given a supplementary
anti-splitting treatment by pressure in the case of half the sleepers and
by dipping in the case of the rest. The sleepors were then exposed to
the elements for 14 months whon they were inspected individually and
their conditions classified. Ap independent inspection and classifica-
tion of the same sleepers was made by the Permanent Way Inspector,
Dehra Dun. His classification tallied closely with that of the Institute
oxperbs. Both the classifications showed that sleepers dipped in a bitu-
minous suspension of asphalt and crude oil were in a better condition
as regards splitting than the corresponding sleepers treated under pres-
sure with the same anti-splitting composition. The fact that some of
the pressure treated sleepers containing 3 to 4 gallons of the composi-
tion per sleeper split very badly raiscs an important point as to whether
a large quantity of dark coloured oil does not increase the tendency of
slecpers to split in the permancent way. This is being investigated.

10. ASCU TREATMENT OF TIMBER IN SITU.

In practice there are several places where untreated timber has
been already used, or where facilities for pressure treatment may not
be readily available. Experiments to develop a special asphaltic emul-
sion with Ascu have been inaugurated, and it is expected that during
the coming year a painting composition will be perfected which can be
applied with a brush to timber already in use.

11. DESIGN OF A CHEAP PORTABLE WOOD PRESERVATION PLANT.

A design for an inexpensive portable wood preservation plant for
use with a preservative like Ascu (which requires no heat for its applica-
tion) was developed during the year and was placed at the disposal of
several enquirers who asked for such a plant. A small Ascu pressure
plant can be had for as low an investment as Rs. 300. Such a plant can
deal with several thousand cubic feet of wood in a year. Its manipula-
tion i3 very simple. It requires no special technical knowledge and no
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power. Manual labour can operate a hand pump which is all that is
required for developing the necessary pressure.

12. MARINE TESTS.

All the Ascu treated experimental sticks laid down in the harbours
of Calcutta, Vizagapatam, Madras, Cochir, Bombay and Karachi were
inspected by the Chief Engineers concerned during the year, and were
found to be, wn all cases, in excellent condition. Some of the treated
pieces had been exposed in teredo infested waters for about three years.
As the wood in question consisted practically entirely of rapidly perish-
able sapwood and as even teak heartwood has been known to have been
destroyed within a year by marine organisms, the results obtained with
Ascu treated sapwood picces have been very gratifying.

13. GRAVEYARD TESTS.

During the year sticks treated with Cuprinol, Orthodichlorbenzene,
Ascu asphalt emulsion and Saum’s preservative were placed in the test-
yard, and kept under observation. Creosoted bamboos, insulation
boards and treated plywood specimens were also laid in the test-yard
for tests against termites and fungi. Untreated specimens of the fol-
lowing species were also submitted to test in the test-yard :—

I'sonandra spyp.
Kayea floribunda.

Amoora rohituka.

14. Trsts BY KLECTRIC INSPECTORS.

Ascu treated posts and untreated controls were sent to practically
all the provincial Electric Inspectors in the country for test purposes,
In the casc of two provinees, tests are also being undertaken by Electric
Supply Companies.

Wood Workshop Section.

This Section continued to function on a reduced scale as a supply
unit for other sections, while the Officer-ir-Charge (Mr. W. Nagle)
devoted the greater part of his time to vencer and plywood research
and to glue testing.

The Timber Testing Section was supplied with 18,829 wood speci-
mens for test purposes as detailed below :—

Static Bending-—

Aircraft 1-A . . . . . . . . . . 196
Rescarch 1-R . . . . . . . . . . 198
Regular 1-R . . . . . . . . . . 1,279
Vehicle Minor 1 VM . . . . . . . . . 912

Plywood 1 P. W. . . . . . . . . . 239
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Impact Bending—
Special . . . . . . . . . . . 503

Regular 2 . . . . . . . . . . 810

Royal Aircraft 2RA . . . . . . . . . 4,102
Compression Parallel—

Structural 3str. . . . . . . . . . . 69

Regular 3 . . . . . . . . . . 2,325
Compression Perpendicular—

Structural 4str, . . . . . . . . . . 28

Regular 4 . . . . . . . . . . 770
Hardnoss—5 . . . . . . . . . . 699
Shearing—

Regular 6 . . . . . . . . . . 3,346

Plywood 6 P. W, . . . . . . . . . 661

Glue joints 6 J. B, . . . . . . . . . 107
Tension Perpendicular to grain—7 . . . . . . . 826
Torsion—8 . . . . . . . . . . . 590
Shrinkage Radial and Tangential—9 . . . . . . 748
Shrinkage Volumetric—10 . . . . . . . . 374
Boxces . . . . . . . . . . . . 24
Hammer handles . . . . . . . . . . 24

The Wood Tachnology Section was supplied with 34  Gamble ”
specimens and 993 hand specimens.

In addition to supplying other sections with converted material for
research purposes this Section completed 438 jobs of a varied character
including the making of :—

Handles (various).
Packing cases (various).
Ladders.

Parquet flooring.

Drawing boards.

T. Squares.

Switch board covers.
Frames (various).

Sign boards.

Almirahs.

Tables.

Curtain rods and brackets.
Cupboards.

A saw bench.

Veneer and plywood panels.
File cabinets.
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Machine platforms.
Tennis racquats (experimental).
Camera frames.
Experimental bridges.
Flooring.

Boxes (various).
Screens.

Glue test joints.
Stools.

Racks.

Veneer boxes.

Trays (various).

Five hundred and forty-four logs of 79 species were converted in
the sawmill.

In addition to the above much miscellancous work was done in the
mills such as preparation of crossers for stacking timber planks and
scantlings for use in other Sections.

Reports on the working qualities of the undermentioned timbers
were rocorded during the period under review :—

Bombax malabaricum.

Tectona grandis (Bengal, air dry).
Lagerstroemia lanceolata.
Muvmusops elengs.

Morus alba.

Tectona grandis (Bengal, kiln dry).
Anthocephalus cadamba.

Tectona grandsis.

Sterculia campanulata.

Dalbergia sissoo.

Dalbergia sissoo (Punjab roadside).
Dalbergia svssoo (knotty sissoo).
Eucalyptus eugeniovdes.

Dalbergia sissoo (Bengal, air dry).
Dalbergia stssoo (Bengal, kiln dry).
Morus alba.

Cinnamomum iners.
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Carallia integerrima.
Chukrasia tabularts.
Tectona grandis (Madras).
Vatex altissima.
Dalbergia sissoo (Nepal).
Amoora rohituka.
Shorea robusta.
Dichopsts polyantha.
Kayea floribunda.
Calophyllum spp.
Heritiera spp.

Tests.

Tests were carried out on a sample piece of plywood forwarded by
Messrs. The Expanded Metal Depot, Bombay.

Tests were carried out on a piece of tcak which was prepared for the
purpose of ascertaining if “ Duce ”” would react in any way to the various
chemicals peculiar to photographic work.

Tests and a careful examination were carried out on a folding boat
sent to the Institute by the K. G. O. Bengal Sappers and Miners, Roor-
kee, and the results with advice and suggestions for improvements in
the design were given.

Miscellaneous.

At the request of the Officer Commanding, K. G. O. Bengal Sappers
and Miners, Roorkee, the Officer in Charge, Wood Workshop Section,
visited their works to give help and advice on their sawmill.

Experimental bridges of laminated construction were made in the
workshop and are now under observation.

The laurel screen made in the wood workshop of this Institute and
exhibited at the Bihar and Orissa Forest Department stall at the Patna
Exhibition won a silver medal and a certificate of merit.

Experimental veneer fruit baskets were made at the request of the
Marketing Board authorities for trial.

Veneer Sub-Section.
Logs of the following species were peeled for tests under Project
VIII :—
Dipterocarpus tuberculatus.
Tetrameles nudiflora.
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Gmelina arborea.
Aglaia odoratissima.
Elaeocarpus tuberculatus.
Cedrela toona.

Amoora canarana.
Inatsaea wightiana.
Palaquium ellipticum.
Bucklandia populnea.
Ougevmia dalbergiovdes.
Pterocarpus marsupium.
Tetrameles nudiflora.
Cryptomeria japonica.
Artocarpus chaplasha.
Terminalia bialata.
Shorea assamica.
Canarvum ewphyllum.
Bombax malabaricum.

Enquiries relating to veneers and plywood received during the year
included the following :-—
1. The Chief Conservator of Forests, Mysore, regarding a plywood
factory in India and machinery for making plywood, etc.

. Mr. Stanley A. Clarke, Council for Scientific and Industrial
Research, Melbourne, regarding details of a plywood plant
with sketches and full information on the subject.

3. The Director, Industrial Intelligence and Research Bureau,
New Delhi, regarding a plywood plant for the manufacture
of packing cases and chair seats.

4. Mr. R. K. Jain, Civil Engineer, Delbi, regarding particulars and
sizes of machines for the manufacture of plywood.

5. The Forest Research Officer, Bihar and Orissa, regarding the
cost of veneer panelling.

6. The Timber Manager, The Assam Railways and Trading Co.,
Ltd., regarding lac adhesives.

Visitors to this Section were numerous.

Minor Forest Products Section.
F. R. I. PorTaBLE CHARCOAL KiLn (‘‘ FRIRILN 7).

The number of enquiries concerning this kiln continued to be large.
Thirty-five sets of scale drawings of the kiln were sent out to forest

o
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officers and charcoal contractors who wished to make their own kilns.
The forest departments of various provinces and states in India, the
Federated Malay States, Mauritius and the United States of America
were among those to whom the drawings were supplied.

Experiments were continued to see if it was possible to do away with
certain parts without sacrificing the efficiency of the kiln, so that the
cost of the kiln could be reduced. It was found however that sub-
stantial reductions were not possible without changing the design of
the kiln.

2. CHARCOAL BRIQUETTING.

The cost of manufacturing charcoal briquettes using various binders
was worked out, and the search for a cheap binder was continued. Of
the various binders tried the following gave good results :—(i) 5 per
cent. Bauhinia retusa gum and 4 per cent. rice, (ii) 5 per cent. rice,
(iii) 6 per cent. Bauhinia retusa gum. With these binders the cost of
briquetting per maund of 80 lbs. of briquettes works out at Rs. 0-8-2
for (i), Rs. 0-3-11 for (ii) and Rs. 0-7-0 for (iii). On a commercial scale
(ii) holds out promises of being successful.

Tamarind seeds ground and boiled in water, and prickly pear (Opun-
tia sp.) were also tried as binders. The former gave good strong bri-
quettes which burnt well, while the latter produced weak briquettes
which, however, also burnt very well.

Some preliminary experiments were also made on the use of molasses
as a binder. The briquettes were very strong but they absorbed mois-
ture during the monsoon. The future line of work will be to find if
possible a suitable binder from waste products of little or no value.

3. CULTIVATION OF MEDICINAL PLANTS.

The following species were cultivated in the Minor Forest Products
garden :—(1) Datura fastuosa, (2) Ipomoea purga, (3) Tribulus terrestris,
(4) Artemisia maritima, (5) Chrysanthemum cinerariaefolium (Pyreth- .
rum), (6) Derris elliptica, (7) Derris malaccensis, (8) Solanum indicum,
(9) Hydrocotyle asiatica, (10) Plantago psyllium, (11) Plantago obovata,
(12) Mentha piperata, (13) Carum copticum. Of these, numbers (1),
(4) (Kashmir variety), (8), (9), (10), (11), (12), (13) were successful.
Numbers (2), (6) and (7) did not like the Dehra Dun climate.

During the year seeds and cuttings of Artemisia maritima were sup-
plied to the Silvicultural Research Division, Punjab, for trial at Chi-
chawatni.

Pyrethrum powder, prepared from the flowers grown in the Minor
Forest Products garden, was found by the Forest Entomologist to be
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stronger in its effects than two commercial samples of pyrethrum.
Pyrethrum seeds from Japan and Belgrade were obtained and sown in
the Minor Forest Products garden. Germination was good and the
plants are growing well. They started flowering after the close of the
year.

The growth of Derris elliptica and Derris malaccensis was very bad ;
only three plants of the former were five feet in height ; all the others
(of both species) were less than two feet in height at the end of the year,
with very few shoots and a poor root system. These two species do
not like the dry heat of the summer and require protection against the
winter frosts. For these reasons plantations of Derris elleptica and
Derris malaccensis are not likely to be successful in northern India.
They should, however, be tried in the forests of Assam and the Western
Ghats where the climate is more like that of Malaya where they are
grown on a commercial scale.

4. MATCH wWOODS.

A publication incorporating all the results of past tests was sent to
the press during the year.

5. COLLECTION OF INFORMATION ON DRUGS OF FOREST IMPORTANCE.

As mentioned in last year’s report, this work is being carried out in
conjunction with the Biochemist and the Forest Botanist. On account
of certain changes made in the form of classification, etc., a good deal of
additional labour was involved and the work of rearranging the informa-
tion could not be finished by the end of the year.

6. SUBSTITUTES FOR CORK FOR USE AS INSULATORS IN REFRIGERATORS.

Preliminary work has shown that several forest fibres and flosses
could be used, especially semul (Bombaxz malaboricum) floss.

7. OUTTURN OF MINOR FOREST PRODUCTS (DRUGS).

No information is at present available regarding the names and
quantities of various minor forest products, especially drugs and medi-
cinal plants, available from the forests of various provinces and states
in India. As minor forest products are generally leased out for a lump
sum no record is kept regarding the species collected or the quantity.
A start was, therefore, made and a circular sent to all forest officers in
India through the courtesy of the Inspector General of Forests and
heads of Provincial Forest Departments, requesting that such informa-
tion as was available might be collected from contractors and other
sources, The results so far are encouraging, and replies are being receiv.
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ed from all provinces and states. It is hoped that the good work will
continue and that all forest officers, including range officers, foresters
and forest guards will help to supply what information they can on the
forest products available within their jurisdiction. It is only by this
means that the information being collected at Dehra Dun will be made
complete.

8. ENQuiriEs.

Over 400 enquirics dealing with the supply, collection, marketing,
prices, etc., of various minor forest products were dealt with during the

year.
Paper Pulp Section.

1. EXPERIMENTAL FACTORY.

(@) Disintegration of bamboos.—Experiments on the disintegration
of bamboo were continued during the yvear under report. Feeding
and crushing rolls were fitted to the old Norris and Christy machine.
The results obtained were a decided improvement on the previous ones.
It was found, however, that the rolls were too light and small to deal
effectively with the whole stems of bamboos. It was also found that
the flattening and partial crushing of bamboos could be effected more
completely with pyramidical projections on the surface of the rolls,
instead of the ribs previously used. A newly designed set of rolls, for
the feeding equipment is now under preparation. With these it is
hoped that it will be possible to obtain from the machine the desired
results as regards the output of partially crushed chips of a size suit-
able for efficient digestion.

(b) Supplies of two species of bamboos, viz. : Bambusa tulda (mitenga)
and Teinostachyum dullooa (dolu), which were tested in the laboratory
previously, were received from Bengal towards the end of the year for
semi-commerical trials. Tests were at once carried out on Bambusa
tulda by the sulphate fractional process for determining the yields of
unbleached and bleached pulps and the consumption of chemicals.
Paper making trials are now in progress. The semi-commercial tests
on Teinostachyum dullooa will be taken up shortly.

Writing, printing and wrapping papers were made from Ozytenan-
thera auriculata (kaliserri bamboo). The paper on which this report
is printed is made from this bamboo.

(c) Pulp for artificial silk.—Experiments on the purification of
bamboo pulp for use in the production of artificial silk were continued.
The cuprammonium viscosities of the different samples of pulp pre-
pared were not uniform. A study of the effect of varying the condi-
tions of digestion and bleaching on the viscosity of pulp is now being

made,
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(d) The following grasses from the New Forest experimental plots
were tested for their paper making qualities :—

1. Saccharum arundinaceum (ramsar).
2. Saccharum munja (munj).

3. Saccharum spontaneum (kans).

All the three grasses gave economic percentage yields. Clean and
good quality grades of writing and printing papers and boards were also
prepared from mixtures of grass and bamboo pulps.

(e) Manufacture of paper, boards etc.—About 3% tons of writing,
printing, type and packing papers, and mounting and drying boards
were manufactured in the factory of which about 3 tons were supplied
to the various offices of the Forest Rescarch Institute and College, to
the Government of India Press for the annual report and to the Silvi-
culturist, United Provinces, for a special purpose.

2. LABORATORY.

(a) Pulp for artificial silk.—Digestions and bleaching under varying
conditions, determinations of alpha cellulose, ash, copper number and
cuprammonium viscosity were carricd out in connection with the pre-
paration of purified pulp for artificial silk.

(b) As desired by the Paper Mills in the conference held last year,
experiments were undertaken to compare the digestibility and bleach-
ability of chips prepared by the different systems of mechanical dis-
integration of bamboos in use at the various mills. Dendrocalamus
strictus chips were supplied by the Kankinara Paper Mills, the Bengal
Paper Mills and the India Paper Pulp Co. Autoclave digestions of these
chips were carried out by the soda, sulphate and sulphite processes
under varying conditions. Each set of experiments on the chips from
the three mills was carried out under comparable conditions of diges-
tion and bleaching. Unbleached and bleached yields and bleach con-
sumptions were determined in each case. The experiments are still in
progress. The results hitherto obtained indicate that the opening out or
the partial crushing of chips helps considerably in obtaining uniformly
well digested and economically bleachable pulp.

(¢) Nannel grass, reported to be Succharum spontaneum, was tested
for its paper making qualities for Messrs. The Andhra Paper Mills Co.,
Ltd. The yield of bleached pulp was found to be low.

(d) At the request of the Tariff Board, various methods for deter-
mining the relative degree of sizing of papers were tried with a view to
finding a method for differentiating between writing and printing papers
in the class of cheap mechanical pulp papers imported into the country
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from abroad. The method adopted by the Technical Association of
the Pulp and Paper Industry, United States of America, was recom-
mended to the Tariff Board as the most reliable.

(¢) In connection with the Tariff Board inquiry into the classifica-
tion of papers, determinations of the percentage of ground wood pulp
in newsprint papers were also carried out by the permanganate method.

(f) Boiler feed water.—Routine analytical tests in connection with
the softening of the boiler feed water were carried out as and when
required.

3. TOURS AND ENQUIRIES.

(a) Mr. Bhargava visited, in October 1935, the Paper Mill at Lucknow,
to give advice to the firm regarding certain matters in connection with
the erection of the new grass cleaning and bleaching plant.

(b) In March 1936, Mr. Bhargava visited the Andhra Paper Mills,
Rajahmundry, to advise Messrs. Dayaram & Sons, Managing Agents
of the Mill, as to the necessary alterations and additions to the plant,
in order to enable them to restart the mill and run it on an economic
and profit earning basis.

(¢) In March 1936, Mr. Bhargava also visited the Paper Mill at
Titaghur to see the new bamboo pulp making plant recently installed
there.

(d) Correspondence was carried on with Government departments,
commercial firms and private individuals in connection with 67 technical
enquiries referred to the Section.

4, TRAINING OF ParPer MirLi CHEMISTS AND APPRENTICES.

In October-November 1935, a course of one month’s lectures in
theoretical and practical paper technology was given to chemists and
apprentices from the Titaghur Paper Mills Co., Ltd., the Bengal Paper
Mills Co., Ltd., the India Paper Pulp Co., Ltd., the Upper India Couper
Paper Mills Co., Ltd., and the Deccan Paper Mills Co., Ltd. All the
mills appreciated the training given to their employees as conducive
to increasing their knowledge and efficiency and werc of the opinion
that such training courses should become a regular and permanent
feature. In view of the very limited accommodation in the paper pulp
laboratory and of the fact that the period of one month was not found
adequate to enable the apprentices to derive the fullest benefit from
the training, it is proposed to take in future only two apprentices at
a time for a period of four to six months for practical training. For
the benefit of the other apprentices in the various mills it is proposed
to give a course of theoretical lectures in paper technology every alter-
nate year. In this way the apprentices will be able to take full ad-
vantage of the facilities available at the Institute,
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Vasits.

The Indian Tariff Board visited the Institute in the first week of
August 1935, to collect information on various points in connection
with the enquiry into the classification of papers for tariff purposes.

Mechanical Sub-Section.

Over 500 jobs were completed during the year and a large number
of other small repairs which were not booked were complied with
i addition.

The Electric installation consisting of 3 D. C. Generating sets with
Switch Board and Klectric motors, large and small, with their switch
gear, fans and lights with their wiring for the supply of current, electric
ovens and other electrical tools were repaired and maintained in good
order. The Iron Workshop and the machinery attached to it was main-
tained in good order. The 4 motor lorries, the miniature railway track
and trucks, all fire appliances in the main building, workshops, labora-
tories and insectary were maintained in good order. The boilers and
their attachments, steam pipes and fittings and other plant attached
to the workshops and laboratories were maintained in thorough good
order. Amongst the more important works completed the following
may be mentioned :—

The 2nd Internal Circulation Kiln in the Seasoning Section was
completed and given a thorough and satisfactory trial.

A new bamboo crushing and feeding device was made and fitted to
the disintegrator machine of the Paper Pulp Section. The new
device has given very satisfactory results.

A new sinking apparatus was made and fitted in one of the log ponds
of the sawmill for keeping logs submerged under water.

A water spraying arrangement was designed and fitted to the erosion
exhibit in the Silviculturist’s museum.
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CHAPTER VI.-CHEMISTRY BRANCH.

The following programme of work was undertaken during the year
under report :—

1. General study of the chemistry and commercial uses of the minor
forest products.

A.—Drugs :(—

(1) Derris species and plants likely to have insccticidal pro-
perties.
(a) Derits clliptica.
(b) Derris scandens.
(¢) Derris robusta.
(d) Tephrosia hamaltonis.

(1) Vatex nequndo.

(n1) Vitex peduncularis.

B.—Oils and Fats :—

(1) Actino-daphne hooker:.
(n) Celastrus paniculata.

(1) Xymenia americana.

C.—Other products :-—

(1) Kuth roots.

(i1) East African Sandal wood oil.
2. Study of forest soils.

3. Miscellancous enquiries.

1. A.—Drugs.
(1) Derris species and plants likely to have insecticidal properties.
(a) Derris elleptica.—Further samples of Derris ellyplica roots were
received from Assam and analysed. In making collection of these
samples attention was paid to the age and thickness of the roots, since
it has been observed that both rotenone and cther soluble constituents
decrease with the age and the thickness of the roots. The best time for

harvesting derris is said to be when the plants arc eighteen to twenty-
four months old and thin roots, upto about half mch in thickness, are
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generally collected for commercial purposes. The results of analysis
of these samples, given below, fully substantiate the above
observations :—

Morsture Ether
Species. Locality Description in air dry | cxtract. otenone.

Per cent. | Per cent. | Per rent.

Derric elliptica . Dobaka Reserve, (1) Thin roots " to” 1-7 4-53 2-41
Nowgong divi- Agel12-18months
s1on.
(i) Thin roots 4”7 to 37 39 4-14 226
Age 18-2¢ months.
(i) Thick roots §” to §” 59 2 66 101
Age 3 vears and
above,
Derrs elliptira . | Kahchara, Kachar | (1) Thin toots 17 to 27 . 49 404 2:34
division.
(11) Thick roots 3 to 1* 13 377 1902
Derns elliptira . Guma Range, (1) 'Thin roots upto v 26 249 1:45

Goalpara  dnvi-
sion

(1) Thick roots v to 17 15 118 094

The above results show that derris roots of average marketable
quality, containing about 2:5 per cent. of rotenone, are available in
Assam ; but, in view of the low ether solubles content of these roots,
they cannot be classed as good quality derris. At present derris root
is valued both on the basis of rotenone and ether solubles content, since
it has been found that other bodies, besides rotenone, which are extracted
by ether, possess definite insecticidal properties. The trade demands
a good quality derris root to contain about 5 per cent. of rotenone and
about 15 per cent. of ether solubles. Therefore, to establish a trade in
this important insecticide, cultivation of suitable strain will have to be
resorted to, in order to improve the quality and to increase the
output.

(b) Derris scandens.—The other species of derris examined was Derris
scandens. The roots (moisture 5-1 per cent.) gave 2-2 per cent. of total
ether solubles containing 0-26 per cent. of a crystalline substance M. P.
253°—54°. No rotenone could be isolated nor did the ether extract
give the nitric acid colour test for rotenone and allied bodies.  This
species, therefore, does not appear to be of value as an insecticide.

(¢) Derris robusta.—\s has been reported previously, this species,
although it does not contain any rotcnone, contains two crystalline
substances the properties and constitution of which are being studied.

(d) Tephrosia hamiltonis.—The air dried roots of this species con-
taining 4-7 per cent. of moisture gave 1-2 per cent. of ether extract. The
stems containing 30 per cent. of moisture gave 1-4 per cent. of ether

E2
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extract. No rotenone could be isolated and the ether extracts of neither
the roots nor the stems gave any nitric acid colour test for rotenone.
Thus none of the Indian tephrosias, examined so far, contain rotenone
or allied bodies which have been found in Tephrosia (caracca) verginianu
of American origin. Indian tephrosias, therefore, are not likely to prove
useful as an insecticide.

(i1) Vaitex megundo.—Further work on the constituents of the leaves
of Vitex negundo showed that the fresh flush of leaves, collected in March,
besides containing the crystalline polyhydric alcohol gluco-nonitol and
the free acids p-hydroxybenzoic acid and dioxy-benzoic acid, reported
last year, contains a glucoside which is sparingly soluble in cold water
and comes out from hot water or dilute alcohol as a gel-like crystalline
mass retaining good deal of the solvent. Purified by repeated crystal-
lization from ether-alcohol mixture, it comes out as a faintly brown
micro-crystalline powder M. P. 154°—55° C. Boiling with water alone
it decomposes into p-hydroxy-benzoic acid, glucose and a dark-brown
amorphous substance. Hydrolysis with dilute mineral acid (2:5 per
cent. solution) even at room temperature (20—25° C) decomposes it
into the above products. Hydrolysing it with caustic alkali on water
bath it breaks up into p-hydroxy benzoic acid and a sccond white crystal-
line glucoside M. P. 173°—74°. It can readily be crystallized from
alcohol or a mixture of alcohol and ether. When this is {urther
hydrolysed with ice cold 5 per cent. H,SO, for five days, it breaks
up into glucose and a neutral yellow brown amorphous substance which
also decomposes, either by boiling in water or by treatment with mineral
acids, into the black amorphous substance. This glucoside was found
to be absent in the mature leaves collected in November or December
and in its place a water soluble amorphous glucoside was isolated (from
the basic lead acetate precipitate) which, as was reported last year, also
gave p-hydroxybenzoic acid, glucose and the dark brown amorphous
substance on acid hydrolysis. The two glucosides therefore appear
to be very closely related. Further work to elucidate the constitution
of the glucoside is in progress. A small quantity of it has been sent to
the Haftkine Institute, Bombay, for determination of its pharmacolo-
gical action.

(i) Vitexr peduncularis.—The infusion of the leaves as well as of the
root bark of this plant is reported to be efficatious in malarial and black-
water fever. Nothing is known about the chemical constituents of
the leaves excepting that these contain traces of an alkaloid. [Ind.
Med. Gaz. (1924), 59, 133.] It was therefore thought desirable to examine
once again the leaves and the root bark for their chemical constituents.
Samples have been obtained from Bihar and Orissa and Assam and
the chemical examination is in progress.
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1. B.—Oils and Fats.

(i) Actinodaphne hookeri.—In last year’s report attention was drawn
to the commercial possibilities of fats from the seeds of certain plants
belonging to the N. O. Lauraceae, particularly Actinodaphne hookers,
Litsaea sebifera and Litsaea lanuginosa as important indigenous sources
of lauric acid, which forms the base for sodium lauryl sulphate, a new
type of detergent considered superior to ordinary soap in many respects.
On account of this newly found use of lauric acid its demand is on the
increase. At present commercial source of lauric acid is restricted to
only a few fats such as palm kernel oil and cocoanut oil, which however
contain only about 50 per cent. of trilaurin. Hence Actinodaphne
and Litsaca sebifera fats, containing about 96 per cent. of trilaurin,
are a much better source of lauric acid. Even Litsaea lanuginosa con-
taining 70 per cent. of trilaurin is superior to cocoanut oil in this respect.

With a view to give more precise information regarding cost
of producing lauric acid and other lauryl compounds from indigenous
source Actinodaphne fat, which is the richest in trilaurin, was worked
up on a semi-commercial scale. From 205 lbs. of the air dried berries
54 lbs. of the crude fat was obtained and this was converted into the
following products :—

Cost of
production.

Rs. a. 1.
Crude fat (expressed) . . . . . 35 0 0 per maund.
Purified fat (technical) 1 0 0 perlb.
Prilaurin (crystals) . 1 80, ,
Lauric acid (technical) 1 4 0, ..
Lauric acid (crystals) 1 8 0, ,
Methyl laurate 3 0 0,
Ethyl laurato . 112 o0, .,

The above figures show that the cost of production of these products
is comparatively low specially the cost of lavryl esters, which are at
present quoted at a much higher price on account of the low trilaurin
content of the raw material used.

Samples of these products were sent to different firms, both in India
and abroad, dealing with similar products and their opinion was asked
for regarding their commercial possibilities and probable demand.
Replies received are very encouraging and clearly indicate that there
is a ready market for these products. One foreign concern expressed
the opinion that they might take as much as 5 to 10 tons of trilaurin
per month. It was therefore thought desirable to institute an enquiry
as to how much seeds, not only of Actinodaphne but also of other Litsaea
species, which too contain a fairly high proportion of trilaurin, are avail-
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able in India. Accordingly, the Forest Fconomist has written to
different Conservators of Forests in India for the required information
and their replies are awaited. If trilaurin is extracted from the seeds
of Actinodaphne and other Litsaca species, at present available 1n India,
and the fat is pushed in the market and if attcnpts are made to augment
the supply by plantation of suitable species, a valuable trade in this
product can easily be developed.

(ii) Celastrus paniculate.—The chemical and the physical constants
of this oil, said to be a sovereign remedy in Beri-beri, were reported last
year. A detailed examination of the constituent acids showed that the
oil is mainly composed of the glycerides of caprie, palmitic, oleic and
linoleic acids. No other compound, which can account for its medicinal
propertics, has yet been isolated.

(11) Xymenia americana, Linn.—The plant grows plentifully in the
coastal tracts of Tennasserim, Mysore, and Madras Presidency. The
seeds are edible and are generally caten after roasting, as then they
acquire a pleasant almond like taste. The fat from the seed when freshly
expressed is highly viscous and is used as a substitute for ghee. The
following characteristics of the fat have been determined :—

Moisture i the kernels . . . . . . . 36 per cent.
Total o1l in the kernels, by solvent extraction . . 490,
Colour . . . . . . . . . Ycllow-orange.
Specific gravity at 20°C . . . . . . 0-9262
Refractive index at 20°C . . . . . . 1-1710
Sapomfication value . . . . . . . 1692

lodine value (Hanus) 82:5
Aad value . . . . . . . . . 2:3
Chemical constants of the mined fatty acids of the fat :—

Mean molecular weight . . . . . . 3198

Todine value . . . . . . . . 850

Further work on the isolation and identification of the constituent
acids is in progress.

1. C. Other Products.

(1) Kuth roots.—It is a matter of satisfaction to note that Kuth
(Saussurea lappa) grown in British Garhwal by way of experiment, has
been found to be of the same quality as Kashmir * Kuth’.  Two samples
of roots were received from the Divisional Forest Officer, Garhwal. One
was from Bhuna nursery at an elevation of 11,000 ft. from plants four
years old. It was found to contain 2-45 per cent. of essential oil (calcu-
lated on absolutely dry material). The other one was grown in a private
nursery in Badrinath at an elevation of 12,000 ft. The age of the plant
was about 14 years. It contained 3-86 per cent. of oil. The oil content
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of Kashmir Kuth roots from plants 3 ft. or more in height has been
found to vary from 2 to 4 per cent. according to age. Roots from younger
plants of less than 3 ft. in height contain less than 2 per cent. of oil. A
sample of Kashmir roots from plants about 5 years old has recently
been examined here and was found to contain 2-61 per cent. of oil (on

dry material). Thus the Garhwal samples compare very favourably
with Kashmir products.

Another sample of Kuth root was received from Nepal. It was
grown at an elevation of 8,500 to 11,000 ft. and the plants were 5 years
old. It was found to contain 1-15 per cent. of oil (on dry material) and
i3 thus distinctly inferior to Kashmir and Garhwal Kuth. However
the above results clearly indicate the possibility of growing Kuth of
average quality outside Kashmir.

(i) So-called East African Sandal wood oil- In last Africa the
wood of Osyris tenucfoliata and allied species yield an essential oil,
which has an odour similar to Indian Sandal wood oil, but is fainter
and more pungent. This oil 15 often called Kast African Sandal
wood oil but it is altogether different in properties. It 1is
reported to contain a sesquiterpene alcohol of the type of Santalol,
the chief constituent of sandal oil, to the extent of about 30 per cent.
only ; whercas sandal oil contains 90—94 per cent. of Santalol. For-
merly the trade in the wood and the oil was very limited, but recently
large quantities of the wood and the oil distilled from it are being exported
not only to China and Japan but also to India. In view of this, the
Inspector General of Forests procured a sample of oil from the Tangan-
yika Forest Department, which was analysed with the following results :—

B, P.ospeatfica-

e tion for sandal  Tanganyika oil.
wood o1l.

Colour . . . . . Pale yellow . Very hght yellow.

Odour . . . . . Aromatic . Aromatic, less
strong slightly
pungent.

Density at 20°C . . . 0-973 to 0-983 0-9574

Refractive index at 20°C . . 1-198 to 1-508 1-4996

Angle of rotation . . . —13° to —21° —47-1°

Ester value after aceetylation .. 181-1

Caleulated total Santalol content  not Jess than 83 0 per cent.

90 per cent.

The above results show that, although this oil does not at all conform
to the B. P. Standard, it contains a much higher percentage of the
Santalol like sesquiterpene alcohol than what has been recorded before
for East African Sandal oil (The Volatile Oils, Guildmeister and Hoffman,
2nd ed., p. 3561). In this respect it is like the West Australian Sandal
oil which has been found to contain about 80 per cent. of Santaloi.
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2. Forest Soils.

Fight samples of soils were received from the Silviculturist,
U. P. and were examined for their total solubles and alkalinity. Some
samples of soils in connection with “ manuring experiments’ of the
Silviculturist were examined for nitrogen, nitrates, etc. Besides these
a large number of samples from the experimental plots of the Insti-
tute were also examined.

3. Muscellaneous enquiries.

Acacia catechu.—An interesting investigation, taken up at the
instance of the Silviculturist, was to find out whether Burma grown
Acacia catechu wood is generally poorer than Indian wood in total extrac-
tible matter and catechin content.

The following table gives the results of analysis of Burma grown and
locally grown Acacia catechu wood :—

Diameter Methyl Fate
Sg‘iffl Description. Moisture. ale Water

of . (atechin.
batlet. extract. ext.

Per cent. | Per cent. | Per cent. | Per cent.

1 Heartwood, Burma, large . 2" to 33~ 341 13-6 13-0 19
2 Heartwood, Burma, small . 1" to 11" 15 13-2 173 17
3 Heartwood, local, small . 1" to 1} 1-4 14-0 140 4-3

The sample of the locally grown Acacia is comparable to the smaller
sample from Burma, the trees being approximately of the same age.
Sample from an older tree comparable with the large Burma sample
was, however, not available. Kven then, it is apparent from the above
table that the locally grown Acacia catechu wood is richer in catechin
content than the Burma grown wood.

Another interesting investigation, taken up at the instance of the
Minor Forest Products Section, was the examination of two samples of
katha > prepared from older trees, girth 4’ to 5’ and younger trees,
girth 2’ to 2’ 6”. It was stated that the katha makers of Palamau
Division in Bihar and Orissa preferred younger trees for ‘katha’
making because there is a ‘ deterioration in the quality of ‘ katha > when
the khair tree exceeds a certain maximum age or size”’. The results
of analysis of the two samples are as follows :—

Katha from Katha from

— trees of girth trees of girth
4’ to o', 2" to 2%,
Per cent. Per cent.
Moisture . . . . 101 99
Agh . . . . . . 59 71
Catechin . . . . . 53-8 565

Water solubles . . . . 83-2 82.2
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The above results clearly show that preference for younger trees is
a matter of mere prejudice.

Besides the above a large number of analyses were undertaken on
behalf of forest officers, officers of the Institute and other Government,
Departments.  Of these, mention may be made of the following :--

Artemisia flower heads, Rosha grass oil, Aconite roots, samples of
soap, samples of water, pine soap. copper content of pith
helmet, ete.
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author . . .

General Volume 'I‘(»bl(‘s 101 Chir (l’mua lnnq;fu/m ), by \ H. Howard

Prelimmary Yield Table for Dalberyia sissoo, by 8. H. Howard

Tables for bark deductions from logs, by S. H. Howard

Chur (Pinus longifolia) Seed Nlpp]y, by S. H. Howard

The Problem of the Pure Teak Plantation, by 11 G, lmmpwn

The Measurement of Standing Sample Trees, by H. G. Champion .

Provisional Yield Table for Quercns incana (] 1171) or Ban-oak), by H. (.
Champion and I. D. Mahendru .

Cold Weather Planting in Northern India, by H.G. (Lha,mpmn

0

0
0
0
0
0
0
0
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SILVICULTURE SERIES—conid.

BuLLETINS—conid.

*87. Yield Tables for Teak Plantations in Java, by H. G. Champion . .

*88. Scasonal Progress of Height Growth in Trees, by H. G. Champion

*89. Lficet of Defoliation on the ncrement ot Tcak Saplings, b) H. G.
Champion

*91, Damage by Frost at No“ Forest, ])chm l)un. (lurin;ﬁr 1930 to 1934, by
Bachaspu.tl Nautiyal . . . . . . . . .

ForksT RECORDS (OLD SERIES).
*Vol. V, Part  II.—Note on Blue Gum Plantations of the Nilgins

(Bucalyptus alobulus), by R.S. Troup .

*Vol. VI, Part  1T.—Statistics compiled n the Oftico ot the .%11\1(111
turist, Forest Rescarch Institute, Dehra Dun,
durmg 1915-16 .

* » Part  V.—Statistics mm]nl(d n the ()ihco ot the Stlvieul-
turist, Forest Rescarch Institute, Dehra Dun,
dunng 1916-17 .

*Vol, VLIT, Part IT.—The Regenciation of Sal (hhnr(u mluusm) Forc \t&
bv[ S. Hole

* » Part IV, ——\otm on Artiheral Rege n(ratiun m B(nrw] by
. K. Glasson, P. T, Russell, E. O. Shebbeate
nn(l L. E. 8. Teague

*Vol. 1X, Part VII.—Notc on the Possibilities of (,‘nnphm Cultivation
trom Cinnamomum camphore m Northern
Incia, by 8. H. Howard, W. A. Robevtson
and J. L. Stmonsen .

*Vol, X, Part  11L.—-A Sal Yicld Table for the Lnl‘rod Prm*n(m by
5. A. Smythies and 8. H. Howard .

» Part VI.—Cencral Volume Tables for Sal (Shorea robusta), bv

K. H. Howard .

*Vol. X1, Part  1I.—Contnbutions towards a Ln(mlc ce of T\\M(\d
Fibre in Trees, by H. G. Champion

* s Part 1l1L-—Regeneration with the assistance ot Taungya 1
Burn:a, by H. R. Blanford . .
* » Part VIT.—Volunie Tables for Teak and Sal for the Central

Provinces, by V. K. Moitland .
*Vol. XII, Part L—Volume and Outturn Tables for Sal, by S. H,

Howard .
* »» Part IV.—Yield Table for clear-felled Sal (nppu c, bv S. H.
Howard .
* ”» Part  V.—Yield and Volume T%blos for Clnr, by tho same
author
* . Part VI.- Yicld and Volumo Tab](q fm ])mdar bv tho
gsame author
* s Part IX.—Notes on Artificial [\(\wm mtnm mn ’\'oxth Indm

by S. I1. Howard .
*Vol, XI1II, Part [1L.—C ommercial Volume Tables fm .\nl in tn( \ut
mixed forests of the Bengal-Duars, by Parma
Nand Sunt

* . Part IV.-—Volume Tables for Num{n (Hcritu'm Iz{tmm’z.ﬂ in
the Sunderbe ng, Benyval, by the same author
* " Part VII.--Slash in Chir Pine (Pznu.s longifolir) Forests ;

Causes of Kormation, its Intluence and Treat-

PRICE
(exclusive
of packing,

postage,

ete.).

Rs. AL p.

014 0

014 0

0 3 0

012 0

I 6 0
1 6 0
010 0
2 2 0
2 0 0
L 4+ 0
1 5 0
1 70
28 0
1 4 0
0 9 0
I 20
0 8 0
1 00
o 8 0
1 6 0

0 6 0

010 0

3 6 0

ment, by J. E. C. Turner . . .
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* Part

* Part
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*Vol. XVI, Part

* Part
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*Vol. XVII, Part
* Part
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*Vol. XVIII, Part
*Vol. XIX, Part

*Vol. XX, Part
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SILVICULTURE SERIES—contd.

Forest Rucorps (OLD Serins)—contd.

VILIL—Volume and OQutturn Tables for Blue Pine (Pinus
excelsa, Wall), by H. . Champion, [shwar
Das Mahendiu and Parma Nand Surt . .

[X.—Commercial Tmmber (Katha) and Heartwood
Volume Tables for Khair (Acacie catechn) in
North India, by the same authors
X.——Yield Tables tor Blue Pie (Ponus excelsa, W d”)
by the same anthore |
11.—Denudation of the Punjab Hills, by B.0. Cove ntlv
I.— Classification of Thunings

11T.— Standard, Conmercial and H(-art\mm! \Y olumc
Tables (Factory Working) for Khawr (Acacia
catechu) in North India, by H. G. Champion
and Ishwar Das Mahendru .

IV.—Volume Tables and Diameter (u()wth (luve tor
Semal (Bombax malabaricum), by Ishwar Das
Mahendru

V.—Provisional Volume Tables and Diameter Growth
Curve for Semal (Bombax malabaricum) i tho
Central Provincees, by the same author

VI.—Branch Smallwood Tables for Shorea robusta,
Tectona grandis, Cedrus deodara, Pinus cxcelsa
and P. longifolia ; compiled in the Statistical
Section, F. R. 1. .

VI[.—Provisional Volume Tables and ])mmofvr (IT()\Vth
Curves for Holopielea integrifolia  (kanju)
and Trewia nudiflora (gutel), by JIshwar
Das Mahendru .

VLI, = Multiple Yield Tables for ])md'u, by H. G.
Champion and I. D. Mahendru
V.—Investigations on the Sced and -Seedlings ot
Shorea robuste, by H. G. Champion and
B. D. Pant .
VI.—The Use of Stumps (Root ‘and Shoot (‘uttm(rq) n
Artificial Regeneration, by the same authors

VII.—Notes on Punus longifolia, Roxb.—The Planta-
tions 1n Dechra Dun and the Central Pro-
vinces and Miscellancous Seed Studies, by
the same authors .

IL.—-Treatment of Babul (dcacia ambzw), by S. A
Vahid .

1V.—The Sautlej Deodar—Its Ko o]ofrv and Timber
Production, by R. M. Gorrie .

V.—The Importance of the Origin of Sced used in
Forestry, by H. G. Champion .

XII.—A Stand Table for Sal Evenaged High I‘or(\xt
by I. D. Mahendru

11I.—Regencration and Management of .11 by . G.
Champion

XVI1.—A Stand Table for Sal E Vond,ged ngh Forest and
Coppice, compiled in Silvicultural Branch .

ForesT RECORDS (NEW SERLES).

Price
(exclusive
of packing,
postage,
cte.).
Rs. a. p.
1 2 0
01t o
T 90
1 4 0
0 0
0 5 0
0 9 0
0 2 0
0 3 9
012 0
4 8 0
1.6 0
2 4 0
110 0
114 0
3 2 0
212 0
0 5 0
5 0 0
012 0
1210 0

Vol. I, No. 1,—A Preliminary Survey of Forest Types of India

and Burma, by H. G. Champion , . .
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Forest REcorDS (NEW SERIES)—contd.

PRrIicE
(exclusive
of packing,
postage,
eto.).
Rs. A. p.
Vol. 1, No. 2.—A study of the soils in the hill areas of the Kulu
Forest Division, Part I—An investigation
of Soil-Profiles under deodar, spruee, blue
pine and chir, by E. McKenzie Taylor,
I. D. Mahendru, M. L. Mehta and R. C.
Hoon . 2 2 0
Vol. I, No. 3.—Distribution of Sesqmomdes Silica and org&mo
matter in Forest Soil Profiles of Kulu Hill
Area, by R. C. Hoon . 012 o
*Vol. II, No. 1.—A Glossary of Technical Terms for usc in Indmn
Forestry . . . . . . 0 6 0
MEMOIRS.
* Pinus longifolia, Roxb., Vol. I, Part I, by R. S. Troup . . . . 5 00
OTHER PuBLICATIONS.
fPractical Determination of the Girth Inerement of Trecs, by R. S. Troup 0 4 0
tNote entitled * Among the Eucalyptus,” by R. C. Milward . 3 4 0
tNote on the Forests of Java and Madeera, by the same author . . . 013 0
tElementary Silviculture in Urdu, by Mohd. Hakim-ud-Din . 1 80
1The Methods of Preparing Volume and Money Yield Tables for Teak ‘woods
and Volume and Form Factor Fables for Teak Trees from data
collected in the Nrlambur Teak Plantations of the South Malabar
Division, by R. Bourne . . . 9 00
* A System of Filing Information on Forestry, bv S. H }{oward 214 0
*Tables for use with Brandis’ Hypsometer for measuring the Helght of Trecs,
etc., by F. B. Manson and H. H. Haines . . . 010 0
MaNvUALS.
*Preparation of Forest Working Plans in India, by W. E. D’Arcy. Revised
by A. M. I. Caccia. (Fourth Edition) . 014 0
*Silvicultural Research Manual for use in Indm, Vol l——(Experlmenta.l
Manual), by H. G. Champion . 8 2 0
*Silvicultural Research Manual for use in Indm, Vol. II w(Statlstxcal Code),
by H. G. Champion and I. D. Mahendru . . 1210 0
*Manual of Forest Mensuration, Revised by C. E. bxmmons . . . 314 0
( PUBLICATIONS—DPRINTED OUTSIDE INDIA),
¥Schlich’s Manual of Forestry. Vol. I, 4th edition, 1922 . . . « 7 8 0
T ’s ’ Vol. 1I, 4th edition, 1910 . . . . 7 7 6
T Vol. III, 5th edition, 1925 . . . 141 0
Tbnlvxculture of Indian Trees, by R. S. Troup, 3 Vols., for forest officors . 40 0 O
’s for public sale . . 7812 0
TMcasurements of the Cubical Contents of Forest Crops, Oxford Forestry
Memoirs, No. 4, by M. D. Chaturvedi . . . . . . 400
BOTANY SERIES.
BULLETINS.
*23. Note on the Pre 1para.t;xon of Indian Forest Floras and Desonptwe Lists,
by R. 8. Ho . . . 4 ¢
*25, Development of the Culms of Grasses, by R. §. Hole . « e . 2 9

0
0
F
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BOTANY SERIES—contd.

BULLETINS—contd.
Prick
(exclusive
of packing,
postage,
ete.).
Rs. a. P
*61. Eucalyptus in the plains of North-West India, by R. N. Parker . . 050
*63. Eucalyptus Trials in the Simla Hills, by R. N. Parker . . 0 8 0
*73. The Herbarium of the Forest Research Institute, by R. N. ]’arkor . 0 5 0
*78. List of Plants collected in West Nepal . 0 4 0
*80. List of Trees and Shrubs tor the Kashmir and Jammu Forest Llrf'los,
by W. J. Lambert . . . 012 0
ForEsT RECORDS (OLD SERIES).
*Vol. II, Part 1V.—Note on Host Plants of the Sandal Tree, by the
same author . .20 0
*Vol. IV, Part III.—Note on Useful Exoties in "Indian Forests (No. 1
Prosopes juliflora, D. C.), by R. S. Hole 0 4 0
* v Part TV.—Note on Albzzia lathamn, by the same author . 0 3 0
*Vol. V, Part  1V.—Note on Oecology of Sal (Shorea robustu), Part I,
Soil-composition, Soil-mosture, Sml-zwmtion,
by R. S. Hole 0 8 0
* ’ Part V.—Note on T'rametes pine, by th( sume d\lth()l 1 0 0
* » Part VI.—Note on a New Species of Forest Grass (Spodiopogon
lace:, Hole), by the san.e author . . 0 8 0
*Vol. XIII, Part I——Illustratlons of Indian Forest P]an\v—])alt I.—-
Five Species of IDiplerocarpus, by R. N.
Parker 1 00
*Vol. XVI, Part I.—TIllustrations of Indmn I‘orost ]’]ants—— Purt II~—
Five Species of Dipterocarpus, by R. N.
Parker 1 00
*Vol. XX, Part XV.—lllustrations of Indian Forest l’lantﬂ Part IlI by
R. N. Parker and C. E. Parkinson 014 0
MEMOIRS.
*Memoir on some Indian Forest Grasses and their Occology, Vol. I, Part T,
by R. S. Hole . . 5 8 0
OrHER PUBLICATIONS.
* A Forest Flora of the Andaman Islands, by C. E. Parkinson . . 12 8 0
*Forty Trees Common in India, by R. N. Parker 3 6 0
*Forest Flora of the Chakrata, Dehra Dun and Sahamnpur Forest I)wmonq
U. P., by Upendranath Kanplal, Third Edition, revised and en-
largod by Basant, Lal Gupta . . . . .. 330
MANUALS.
¥Manual of Botany, by R. S. Hole. (Reprinted) . . . . . 3 80
(PUBLICATIONS—PRINTED 0UTSIDE INDIA).
tIndian Trees, by Sir D. Brandis (1921 cdition) . . . .35 0 0
MYCOLOGY SERIES.
Foresr Recorps (OLD SERIES).
*Vol. XIV, Part 1IIl.—Investigations on the Infestations of Peridermium
complanatum Barclay, on the needles, and of
Peridermium  himalayense on the stem of
Punus longifolia, Roxb., by K. D. Bagchee 212 ¢
*Vol. XVIIT, Part XI.— Investigations on the Infe station of Peridermium
himalayense on Pinus Iungfnlm Part 11, by
K. D. Bagchee . . . . . 4 40
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UTILIZATION SERIES.

BuLreTINs (OLD SERIES).

Price
(exolusive
of packing
postage,
ete.).
Rs. a. r.
¥G. Memorandum on Mcchanical Tests of some Indian Timbers, by W. H.
Everett . . . . . . . . . 20
BULLETINS.
*3. Noto on the Relative Strength of Natural and Plantation-Grown Teak
in Burma . . 0 4 0
*13. Note on Ligno Protector as a po\slblo mcans of pr( \(-ntm" timber fron
splitting while seasoning, by R. 8. Pearson 0 5 0
*14. A Further Note on the Relative Ntrength of Natural and Plantation-
Grown Teak in Burma, by the same “author . 0 3 0
*15. Note on the Technical Properties of Timber with qpoual rf‘fewn(c to
Cedrelu toona wood while seasoning, by the same author 0O 3 0
*16. Notc on Gumbhar (@melina wrborea, Roxb.), by A. Rodger 0 3 0
*17. Note on Bija Sal or Vengair (Lterocarpus mar.supzum, Roxb.), by tho
same author . 0 4 0
*18. Note on Sain or bd] (Tumuzalm hmmztosa VV and A. )s by tho samo
author .0 5 0
*19. Note on Benteak or Nann Wood (L(u/(’rsfro(mm Iunrm[aiﬂ Wa]l) by
the same author 0 3 0
*20. Note on Sandan (()ul;mnm (/all)(u _/L()(l't 8 Bonth) by thc samo author 0 3 0
*21. Note on Dhaura Bakli (Anogetssns luhfr)lm Wall.), by the same author 0 4 0
*26. Note on the Resin Industry in Kumaun, by E. A. Smythies 1 4 0
*27. Note on Blackwood (Dalhergia latifolia, Roxb.), by K. Benskin .0 4 0
*28. Note on Dhaur (Lagerstroemia parviflora, Roxb.), by the same author 0 4 0
*29. Noto on Sundri Timber (Hertrera minor, Lan.), by R. S. Pearson 0 3 0
*34. Noto on Red Sanders (Pterocarpus santalinus, Linn. £.), by T. A. White-
head 0 9 0
*35. Note on Babul (Acmm (Imlnca Willd. ) by J. D. Maitland- l\u‘wan . 050
*36. Note on Kokan or Lampatia Timber (Duabanga sonneratioides, Ham.),
by R. S. Pearson . 0 3 0
*37. Note on the Contraction and Warpnw which takes p]m e m Pinus long-
folva timber while seasoning, by the same author 011 0o
*39. Note on Hollong Timber {Dipterocarpus pilosus, Roxb.), by R I’ea,rson 0O 4 0
*40. Note on Pymma Ajhar or Jarul Wood (Lagerstroemia flos-rcginae, Retz.),
by the same author . . . 0 6 0
*42. Note on Haldu (Adwna cor(lqjolm Book f. ), by C. E. C. Cox 0 8 0
*13. Note on Odina wodier, Roxb., by the same author 0 8 0
*44. Noto on Semal or Cotton Wood (Bombax malabaricum), by the samo
author . 010 0
*48. Note on Kindal (Termmalm pamrulam) by R.S ]’mrson 0 6 0
*49. Note on Thingan (Hopea odorata, Roxb.), by A. Rodqcr . 0O 70
*50. Note on Gurjun or Kanyin (Dvpterocarpus spp.), compiled by W. A.
Robertson 0 4 0
*51. An [nvcstxgamon of oettmn factors concormng “the Resin- tdppino In-
dustry in Pinus longifolva, by H. G. Champion 0 8 0
*53. Summary of Results of Treated and Untreated T\pcrllnerxtal Sleeporq
laid in the various Railway Systems of India, by R. S. Pearson 0 6 0
*36. A Report on the Tan Values of Indian Myrobalans and Burma T'ermi-
nalias, by J. A. Pilgrim 0O 6 0
*57. Tan Investigzation of the Burma Hill Pme, Pinus Lhusﬂb bark and
Pyinkado, Xylia dolabriformis, by the same author 0 3 0
*39. Summary of results of Treated and Untreated Experimental bloepoxs
laid in the various Railway Systems of India, by J. H. Warr . 114 0
*60. Note on Ainee (Artocarpus hirsuta, Lamk.), by C. C. Wilson . 07 0
*64, Summary of results of Laboratory Experiments with different Wood
Prcservmg Antiseptics, by S. Kamesam, ' . . . . 112 0
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UTILIZATION SERIES-—contd.

BuLLETINS—conid.
Price
(exclusive
of packing,
postage,
etc.).
Rs. A. F.
*66. A Note on the Working Qualities of some Common Indian Timbers, by
H. E. Kinns . . 010 0
*69. The Mechanical and Physxca,l Propertms of Hlmalavan Sprucc and Silver
Fir, by L. N. Seaman, assisted by C. R. Rangnnathan . 110
*72. Instructxons for the Operation of Timber Scasoning Kilns, by S. N.
Kapur . 112 0
*75. Preservation of Indmn Tnmbers—thc Open Tank Procoss by F.
Popham . 010 0O
*77. The Idcntxﬁcatxon of Impormnt Indmn Slecper Woods, by K. A. Chow-
dhury 3 00
*81. Testing and Selection of Commercial Wood Proservatnvcs, by S. Ka-
mesam . 014 0
*84. The Identification of the Commercial Timbers of the Pun]ab by K. A.
Chowdhury 3 00
*85. A Record of the Results obtained with Exponmental Preated Sloepets
laid in the Indian Railways between 1911 and 1916, by S. Kame-
sam . 0 8 0
*90. Official List of Trade Names of Indian Timbers . . . 0 4 0
ForesT RECORDS (OLD SERIES).
*Vol.  1II, Part  IL.—Preliminary Note on the Antiseptic Treatment of
Timber in India with special reference to
Railway Sleepers, by R. S. Pearson . 014 0O
*Vol. 1V, Part V.—Note on the Utilisation of Bamboo for the Manu-
facture of Paper-Pulp, by R. S. Pearson (2nd
Edition) . 2 00
*Vol. V, Part I.—Note on the Tea Box Industrv in Assam by R. S.
Pearson (Half price) . 0 2 0
*Vol. VI, Part IV.—A Further Notc on the Antlsephc Treatman of
Timber, recording results obtained from past
experiments, by R. S. Pearson . 3 00
*Vol. VII, Part 1I.—A Further Note on Thitsi (Melanorrkoea ustlata,
Wall.), with special reference to the oleo-
resin obtained from it in the Lawksawk and
Myelat States, Southern Shan States Forest
Division, by F. A. Wright . 0O 4 0
* v Part VI.—Note on the Mechanical Strength and Se&somng
Properties of Shoreu robusta (Sal) Timber, by
R. S. Pearson . 0 8 0
*Vol. VIII, Part I.—Report on Lac and .\hellac, by H. A. F. Lmdsay
& C. M. Harlow . 212 0
*Vol. IX, Part IX.—Note on the Work of Extraction of Broad Guuge
Sleepers from Nepal, by J. V. Collier . 111 0
*Vol. X, Part  V.—Analysis of the Tanning Properties of certain
Burma Lagerstroemias, by E. Pasupati. Re-
ported by J. A. Pilgrim . 070
* » Part VII.—Interim Report on the Work under Pm]u,ts No. I
and No. O, by L. N. Seaman 0 90
b » Part IX.—Tannin Investxgatlon of some Burmese sztero-
carpus, by J. A. Pilgrim 070
hd » Part  X.—The Mangroves of South Tenasserim, by the samo
author . 015 0
* »» Part XI.—Report on Burma Oak and Chcutnut Tans, by thc
same author 110
*Vol. XI, Part 1X.—Suntmary of Investxgatnons on Bamboos and
Grasses for Paper-Pulp, by W. Raitt . « 0 80
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ForesT RECORDS (OLD SERIES)—contd.

PrIcE
(exclusive
of packing,
postage,
etc.).
Rs. aA. P,
*Vol. XI, Part X.—Notes on the Antiseptic Treatment of Assam
Timbers for Railway Sleepers, by J. H. Warr,
agsisted by S. Kamesam 114 0
* . Part IIL.-—Second Interim Report on Work under Pro)cct
No. I, by L. N. Seaman . . 112 0
*Vol. XIV, Part 1.—The Burma Bamboo Pulp Survey, by W. Raitt 210 0
*Vol, XVII, Part VII.—Interim Report on Work under Projeet No. 2,
Strength Tests of Timber in Structural Sizes,
with Test Results up to 1932, by L. N.
Seaman . .1 00
*Vol. XVIII, Part  X.—Third Interim Roport on Prolect No. 1.—The
Physical and Mechanical Properties of Woods
grown in India, by V. D. Limaye . 4 4 0
*Vol. XX, Part XIII.—Results of Experiments on the Kiln-drying of
Wood with Ozonized Air, by S. N. Kapur 0°8 0
* " Part XIV.—Interim Report on Work under Project VIII—
Testing of Indian Timbers for Venecer and
Plywood, by W. Nagle . . . 1 00
Forest RECORDS (NEW SERIES).
Vol. 1, No. 1—Shrinkage Studies on Indian Woods—Effcet of high
temperatures on the shrinkage and mois-
ture equibbrium of Wood, by S. N. Kapur
and Aziz-ul-Rehman . 1 8 0
Vol. I, No. 2—Experiments on the Air Seasoning of boftwood leway
Sleepers, by the same authors . . . 1 4 0
MEMOIRS.
* Tndian Woods and their Uses, Vol. I, Part I, Economy Series, by R. S.
Troup . 212 0
*Note on the Economie Value of Sh(yrea robusta (Sal), Yol. II Part II Eco-
nomy Series, by R. S. Pearson . . . . 112 0
OTHER PUBLICATIONS.
*(ommercial Guide to the Economic Forest Products of India, by R. S.
Pearson . . . . . . . . . . . 0 40
*Project No. I.—Mechanical, Physical and Structural Properties of Wood
grown in India, by L. N. Seaman (Reprinted) 2 0 0
*  No. IIL—Tests of Indian Timbers in Structural Sizes, by L. N.
Seaman . 0 8 0
*  No. 1V.—Mechanical btrength Seasomng Propemeq, Treatment
of, and Key to ocertain Indian Sleeper Woods, by
R. S. Pearson, L. N. Seaman, C. V. Sweet, J. H.
Warr and H. P. Brown . 0 9 0
#  No. V.—Testing of Raw Materiala (Paper- Pulp Sectxon), by W.
Raitt 0 6 0
*  No. VIL—Kiln Seasoning of Indmn Tnmbers, by S Fxtzgera]d and
S. N. Kapur . 1 40
*  No. VIII.—Testing of Indian Woods for Venecr and Plywood in-
oluding Tests on Glues, by W. Nagle 2 2 0
The Common Commercial Timbers of ludia and their Uses, by H. Trotter . 112 0
Rules for the Grading of Teak Squares, by L. N. Seaman and V. D. Limaye. 0 6 0
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ManvaLs.
PRrICE
(exclusive
of packing,
postage,
ete.).
Rs. A, ».
tIndian Forest Utilization, by R. 8. Troup. (Second Edition) 212 0
*Manual on the Air Seasoning ot Indian Timbers, by S. N. kapur . 3 0 0
*An Elementary Manual on {ndian Wood Technology, by 1L . Brown 4 0 0
Lycrure Nores.
Special Lecture Notes for Indian Forest Students :—
+Minor Forest Products of India, by H. Trotter
Tl’x(%er\(ttmu ot Timber, by J. H. Warr .
tPulp and Paper Making, by W. Raitt . . . . Not for
FTimber Strengths and Yimber Testing, by L. N. Secaman . sale to
FTimber Scasommng, by 8. IFitzgerald and S. N. Kapur . .| publc.
tsawmll, Wood Workshop and Tool Room Management, by W, \mrlo .
(PUBLICATIONS—PRINTED 0oUTSIDE INDIA).
tCommercial Timbers of india, by R. S. Pearson and H. P. Brown, 2 Vols.,
for forest ofticers . . . . .47 00
tCommereial Tintbers of India, by L. 8. Pearson and 11 . Brown, 2 Vuls,,
for publie sale . . . 67 0 0

CHEMICAL SERIES.

BurLgrins,
1. Note on Calorimetric Tests ot some Indian Woods, by Puran Singh .
16, Memorandum on the Ot Value ol Sandalwood, by Puran Sing h
*7. Note on the Chemistry and Trade Forms of Lac, by the same author
. Note on Resi-Value of Podophyllum emodi and the best scason for col-
lecting 1t, by Puran Singh . .
24, Note on ’l‘mpvntmes of Lunus khasya, Punns merkusu .md Pinus (/xcelau,
by Puran Singh
*31. Note on Indian Sumach (Muw cottmw Linn. )s by l’ur‘m \mgll
#32. Note on the Burma Myrobalans or ** l’ wnga truits
rial, by Vuran Singh .
*70 Calorfic Values of some Indian W oods, by S. Krishua and 8. Rama-
swami . .

.

.

. .

as a Tannng Mate-

Forest RECORDS (OLD SERIES).

*Vol. Il1l, Part IV.—Note on the Preparation of Tannin Kxtract with
special reference to those prepared from the
Bark of Mangrove (Rhizophora mucronatda,)
. by Puran bmgh .
*Vol, VILI, Part  V.-——Note on the Essential O1l from thv lo.n oS of Alms
pendrow, Spach, by J. L. Simonsen
*\ol, IX, Part I1II.—Oils and Fats tfrom the Seceds of Indian 1‘01(\%

Trees, Parts I—V, by M. Gopal Rau and J. L.
bxmonsen .

- » Part  1V.—The Constituents of some Indian Esscntial Ouls,
Parts I—VI11, by J. L. Simonsen and M.
Gopal Rau

* » Part VI.—The Constituents of some lndmn Essential Onlq

Part VI1I,—The Essential Oil from the gum-
oleo_-resm of Boswelliw serrata (Roxb.), by
J. L. Simonsen

0 2 0
2

0 0
0 3 0
0o 1 3
0 20
0 20
0 1 0
012 ¢
0 70
0 2 90
030
0 6 0



83

CHEMICAL SERIES—contd.

Forest RECORD (OLD SERIES)—Ccontd.

Prior
(exclusive

of packing,

*Vol. IX, Part VIII.—The Constituents of some Indian Essential Oils,
Parts 1X and X, by J. L. Simonsen

*Vol, X, Part T.—The Constituents ot some Indian Kssential Oxls,
Part X1.—The Essential Oil from the leaves
of Cupressus  torulvse, Don., by J. L.
Simonsen .

* ' Part  [[.—Oils and Fats from thv b((ds 01 lndmn Ifor(*st
Plants, Part VIL.--The Oil {rom the Sceds ot
Aleurites montana Wils., by R. N. Parker,
M. Gopal Rau, W. A. Robertson and J. L.
Simonsen, and Part VIIL—The O1l from the
Seeds ot Salewe plebew, R. Br., by M. Gopal
Rau and J. L. Simonsen

* » Part IV.-—The Constituents ot some Indian Juwontml ()xls
Part XIL- -The Essential Oil from the Oleo-
resin ot Povws medhusu, by JJ o L. Simonsen .

* . Part VIIL- -The Constitucnts of some Indian Essential Oils,
Part NITL  The Essential 01l from a New
Speeies ot Llndiopoyon  occurring 1 the
Ktawah District, by J. L. Simonsen

*Vol.  XI, Part [.- -The Constituents of some Indian Essential Ullb
Parts X1V--XV, by J. L. Nmmm n

* . Part, V.- The Constituents of some Indian ssential ()ll\,
Pait XVI, by M. Gopal Rau

+ ’s Part, V1 --The Constiuents of some Indian l*].\'\'vntlztl ()xls,

Part XV, by M. Gopal Rau and J. L.
Simonsen .
*Vol. XVI, Part  1l.— Indian Ephedras, by S. Krishna and . P. Ghose

OTHER PCBLICATIONS,
*Note on ©* Fridera ”’.—-A Composition tor Reconditioning Abrased Spike
Holes in Radlway Sleepers, by S. Krishna and

T. . Ghose--Railway Board, Technical Papcr
No. 282 . . . . . . .

ENTOMOLOGY SERIES.

BULLETINS.

<

The Blue Pine Tomicus Bark-Borer (Tomicus ribbentroppe), by E. P.
Stebbing .

10. Note on the Bark- Bm‘mn Beetlo Att‘uk in ‘the (Jomfewu:, J*orcsts of the

Simla Catchment Aw.u, 1907—1911, by R. S. Hole

*11. A Further Note on some Casuarina Inscct Pests of Madras, by V. bubm-
mama Iyer

Note on the Bark- Eatmgr and Root- Bouno' Buetleq of Babul (Acacza

arubica), by K. P, Stebbing .

*38. The Construcuon of Calcareous Opercula l)y Longu,orn Larva of the

sroup Cerambycini (Colcoptera, Cerambyeidae), by C. F. C. Beeson

*¥70. Hoplocerambyx spinicornis—~An Important Pest of Sal, by D. J. Atkinson

¥12.

o

0 4
0 3
0 9
0 2
0 3
0 3
012
0 2
1 14
0 6
0o 2
0 3
0 14
0 4
0 3
015

postage,
ete.).
Rs. a. r.

]

0
0
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ENTOMOLOGY SERIES—contd,

Forest RECORDS (OLD SERIFS),

Price
(exclusive
of packing,
postage,
ete.).
Rs. A, p.
*Vol. 1V, Part  II.—Note on some new and other Species of Hymenop-
tera in the Collections of the Zoological
Branch of the Forest Research Institute,
Dehra Dun, by P. Cameron . 0 4 0
*Vol. VI, Part I.—The Life- Hlstory of Diwapus furtivus, Sampson,
by C. F. Beeson . 010 0
*Vol. VII, Part VII.—The Llf(‘ Hwtnry of the Toon Shoot and Fruit
Borer, Hypsipila robuste, Moore, with sugges-
tions for 1ts control, by C. F. C. Beeson 2 4 0
*Vol. VIII, Part 1lI.—Note on the Bee-Hole Borer of Teak, by C. F. C.
Beeson . 300

*Vol. IX, Part  II.—On Chaladoidea (mmnly br( d at l)(\hm l)un, U. 1
trom pests of Sal, Toon, Chir and b’mzdn),
by James V\’at(\rqtnn .
*Vol. XIJ, Part 1V.—On Some 1lndian Brenthidw, I’urts I—Il] by
Richard Kleine, C. F., C. Beeson and J. C. M.
Gardner . 1
* ’ Part VIII.—The Economic Tmport.mce and (/ontml of the Sal
Heartwood Borer, by C. F. C. Beeson and
N. C. Chatterjec . . . . . 1. 40
*Vol. XII, Part  II.—Identification of Immature Stages of Indian
Cerambycide, 1., (,'emmbym','m, by J. C. M.
Gardner . . 0 8 0
* ” Part VII.—Descriptions of new spemes of Vnponndac and
Cerambycidae from India, by J. C. M.
Gardner . . . . 0 6 0
he » Part VIII.—Note on some Indmn (Jendau “Part I, by J. B.
Corporaal, and Part 11, by C. F.C. Beeson 0 5 0
* . Part X.—On some Indian Cu]eopteru, Part I, by E. Fleu-
tiaux, and Part II, by J. C. M. Gardner . 0 4 0
*Vol. XIII, Part  1I.—Identification of Immature Stages of Indian
Cerambyeidac IT; and Descriptions of Three
Indian Bectle Larve (Carbandac Col.),
by J. C. M. Gardner . 1 40
* ”» Part V—Dpndemlc attacks by the Sal Heartwood Borcr
(Hoplocerambyx spinicormis) in the Forests of
South Mandla Division, C. P.,, by W. A.
Muir 210 0
* ” Part VI.—On some Indian Colooptcm, H(mxptem and Thy-
sanoptera, Part 1, by R. Klecine; Part 1I,
by A. Thery ; Purt 1, by O. C. ()Ilc.nbuch;
Part IV, by Carl J. Drake ; and Part V, by

(=
o
>

=
=]

Dudley Moulton . 1 6 0
*Vol. XIV, Part IV.—Immature Stages of Indian (Jolcoptew (6), by

J. C. M. Gardner . 1 2 0
* »” Part  V.—Onsome New Indian Colcopetra and Hcmlpt( ra.—

The Indian Species of Palorus Muls and some

Associated Beetles, by K. G. Blair, Part

VI..—Two New Species of Coleoptera from

India, by E. Fleutiaux. Part VII—Some

New Indian Cerambycidae, by J. C. M.

Gardner. Part VILI.—Some Records of

Indo-Malayan Psyllidae, by F. Laing . 1 20
* Part IX.~—On the Genus Xyleborus—Neue Xyleborus

Artenaus Indian, by Hans Eggers. Part

X.—The Biology of the Genus iy;eeborus,

with more New Species, by C. F. C. Beeson . 1 6 0



*Vol,

*Vol.

»*

™

*

-

*

%

L]

X1V, Part

XVI, Part

Part
Part
Part

Part

Part

*Vol: XVII, Part

*

*

*Vol.

Part
Part
Part

Part

Part

XVIII, Part
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Part
Part

Part
Part
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ENTOMOLOGY SERIES —contd.

ForesT RECORDS (OLD SERIES)—Cconid.

Price

(exelusive

of packing,

XI.—On some Indian Coleoptera.—A New Genus and
a New Species of Melasidac and a New Species
of Elatenidae, by E. Fleuticux. Part XII.—
A New Genus and two New Species of Long-
horn Bectles from India, by W. S. Fisher,
Part XII1I.—Immature Stages of Indian
Coleoptera (7), by J. C. M. Gardner, Part
X1V.—Three New Species of Lycidae, by R.
Kleine .
ITI.—Immature Stagoes of Indian (;0100})tom (8) by
J. C. M. Gardner .
IV.—Immature Stages of Indiam Co]ooptora (')) by
J. C. M. Garduer .
VIIL.—XNew Indian Curcuhonidae (Col. ), by Sir Guy A.K.
Marshall
IX.—The Life-History and Control of Celosterna sca-
brator (Col. Cerambycidac), by C. F. C.
Beeson
X.—New Species of Exocentrus Mulsant from Indxa,
by W. S. Fisher .
XI.—Immature Stages of Indian " Cole optom (l())
Anthribidae, by J. C. M. Gardner
I.—Entomological Investigations on the Spike Discase
of Sandal, by Cedric Dover .
IIl.—Immaturo Stages of Indian (o]ooptora (l])
(Platypodidae), by J. C. M. Gardner .
VI.—New Ceramhycidae from India (Coleoptera), by
W. 8. Fisher .
VII.—Immature Stages of Indian (o]mpt(m (12) ((‘au.x-
bidae), by J. C. M. Gardner
IX.—Entomological Investigations on the Spike Discase
of Sandal (2) Bostrychidae, Platypodidae
and Scolytidae, by C. F. C. Beeson
X.—Entomological Invcstlgatlons on the Spike Disease
of Sandal (3) Membracidae (Homopt.), by
W. D. Funkhouser
I.—Entomological Investigations on tho .Splko Discase
of Sandal (4) Cercopidae (Homopt.), by V
Lallemand
II.—Entomological Inveatx,r:atlons on fho %plko ste-wo
of Sandal (5) Brenthidae and Lyeidae (Col.),
by R. Kleine
III. ——Fntomolomca] lnvostxé,atmns on the Sp)k( Discase
of S&ndal (6) Anthribidac, by Karl Jordan .
IV.—Entomological Investigations on the Spike Discase
of Sandal (7) The Genus Exocentrus (Ceram-
bycidae), by W. S. Fisher
V.—Entomolegical Investigations on the prk( Discase
of Sandal (8) Carabidae. by H. E. Andrewes.
VI.—Entomological Investigations on the Spike Disease
of Sandal (9) Neuroptera, by Nathan Banks
VII.—Entomological Investigations on the Spike Disease
of Sandal (10) Melasidae and Elateridae, by
E. Fleutiaux
VIII.—Entomological ]nvestlgatxons on the Splke Disease
of Sandal (11) Fulgondnc (Homopt ), by
N. C. Chatterjee . . .

postage,
ete.).
Rs, a. p.

1 0 ¢
1 2 0
1 20
0 6

0 8 0
070
05 0
1 00
0 9 0
0 2 0
0 9 0
0 4 0
0 6 0
020
0 2 0
0 3 0
0 2 0
0 70
0 20
0 5 0
012 0



86

ENTOMOLOGY SERIES—contd.

Forest REcCORDS (OLD SERIES)—contd.

*Vol. XVIII, Part IX.—Tmmature Stages of Indian Coleoptera (13) (B()s-

*

*Vol. XIX,

»”

”»

*Vol. XX,

’

»

”»

”

trichidae), by J. C. M. Gardner

Part XITI.— Entomological Investigations on the Spike Diseaso
of Sandal.- The Life-historv and Morphology
of Kurybrachys tomentose Fabr. (12) Fulgo-
ridac (Homopt.), by N. (. Chatterjee

Part I.— New Thysanoptera tfrom India, by I)udl(y
Moulton .

Part  IL.- - Kntomologieal Investig ations on the ‘\pnk( Discase
of Sandal (13) Membracidae and Cereoprdae
(IHomopt.), by N. C. Chatterjee and M.
Bose

Part LV.--Entomological Inv (\st igations on th( \pll\(' |)N d\(‘
of Sandal (11) J: wetdac (Homopt.). by H.
Pruthi

Part V.-—Entomological Inve \twnhuns on ‘the \pll\(‘ Disense
of Sandal (15} Cicindehdae (Col.) and Supple-
mentary l)Ltl on Neuroptera and Elateridae
(Col.), by N. C. Chatterpee

Part VI, --Entomolocieal Investigations on the .\pll\( Disease
of Sandal (16) Coccinelhdac (Col. ) by B.
Korschefsky . .

Part, VIL.—Entomological Investizations on the .\[nlu Discase
of Sandal (17) Coceinellidae (Col.), Supple-
mentary Data, by N. €. Chatterjee and M.
Bose

Part, VI~ Entomological lnwstw mon\ on the Spll\( Disease
of Nandal (18) Fulgondace (Homopt.), by
N. C. Chatterjee and M. Bose

Part  IX. - Entomological Investigations on the Spike Discase
of Sandal (19) -—on the Lite-history and Mor-
phology ot Petaloce phala mgrilinea  Walk.
(Jassidae, Homopt.), by N. C. Chatterjee

Part I.---Entomological Investigations on the Spihe Diseise
of S,m(lal (20) Studies on Insect Transnussion,
by C. Dover and M. Appanna .

Part IT.—Immature Stages of Indian Colcoptera (14)
(& uuulmmdao) by J. C. M. Gardner . .

Part  IIT.—Qn tlu- Biology of the Mantidac (Orthopt.), by

N. Mathur

Part V. ——}‘utonmlorfu al Tnv osmgdtmm on the bp)k( Dhsease
ot Sandal (21) Thysanoptera, by T. V. Rama-
krishna Ayyar

Part V.—Entomological Inv (‘stl(mtmnq on the prk(\ Disease
of Sandal (22) Formoerdae (Hymen.), by
Durgadas Mukerji

Part VL ——l‘,nt()mo]o«vu al Investigations on ‘the ,Spllw Discuse
of Sandal (23) Anthieidae, by Rudolf T
Heberdey .

Part  VIL—Mcthods of Testing the huqu‘ptlblhty of Timbers
to Termmte ‘\Hacl\ by C. Dover and R. N.
Mathur . .

Part VIII.—TImmrature Stages of lnth’m (,o](‘upt( ra (l."))—~
(Se olytuho) by J. C. M. Gardner .

Part IX.—Entomological Investigations on the Spike Diseasce

PriCE
(exclusive
of packmng,

postage,
ete.).
Rs. AL

1 0 0

012 0

0 6 0

O 4 0

1 00

0O > 0

0 6 0

O 5 0

0O 5 0

012 0

1 2 0

1 8 0

012 0

0O 6 0

0O 5 0

0O 70

o 5 0

0 8 0

010 0

of Sandal (24) Pentatomidac (Hemipt.), by
N. C. Chatterjco . . . . .
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ENTOMOLOGY SERIES—concld.

FForrsT RECORDS (OLD SERIES)—coneld.

*Vol, XX, Part  X.—Sur Quelques Longicornis des Indes (Ceramby-
adae, Col ), by N. N. Plavilstshikov

* ' Part XT.—New Permites from India, by Thomas K. hn_ydc
* ’s Part X1I.—Ncw Jehneumomdae from India and China, by
R. A. Cushman . . .

Foresr Recorps (NEW SERIES).

*Vol. T, No. l.~hnnmturc Stages of Indian Coleoptera (1(3 (Searabacoidea),
by J. C. M. Gardner . . .

* ,,  No. 2-~Ou the Bmlo"v ot the ]’sy]hd we (H()mopt ) by R. N. Mathur

* . No. 3—Ncue Brenthuden und Lyciden aus Indian, by R. Klemne

% s No. 4.~ Immature Staces of Indian Coleoptera (17) (Eucnemdace),
by J. C. M. Gardner . . . . . .

* 0 No. H.---Neue  Attelabiden aus Indien  (Curculiomdae, Col.), by
Eduard Voss

* , No. 6.—Bwlogy of the ]imumxd(u (llvm( nnpt ), [)v C. l< B(‘(SOII
and S. N. Chatterjee .

* . No. 7.—lmmmature Stages of Indian (ulvoptvm (18) (linnt]u(l.w by
J. COM. Cardner

* ,, No. 8-—0n the Biology ot the Ichne nmonul.lo (va(-nnptom) by
C. I, €. Beeson and S. N. Chatterjee .

* ., No. 9.—-On the Biology ot the Tachimdace (Diptera), by t]w SAMG
anthors

* ., No. 10.—-Entomological m\utw.muns on the .\pll\( Discase of Sandal
(25) Lepidoptera, by N €L Chatterjee .

¥, No. H.—New Indian Cmeubomdae (Col.), by Sie Guy A. l\ M: nshah

* . No. I2.—Entomological Investigations on the Spike Disease of Sandal
(26) Cocadac (Homopt.), by N. C. (‘,lmtt‘cry\c and T. V.
Ramakrishna Ayyar

¥ No. 13.—-Entomological Investigations on th(\ .prl\o l)xst ase of .\rmdal
(27) Chrysomehdace (Col.), by N. €. Chatterjee and G. D.
Bhasin . . . . . . .

MISCELLANEOUS PUBLICATIONS.

MANUALS.

*Explanatory Notes on Forest Law.  (Third Edition) .
*Surveying and Drawmg Manual, by I. A, Brining and D. N. Avasia
OTHER PUBLICATIONS.
*Forest Colicge, Dehra Dun, Calendar, 1931 . . . . .
*The l’rourcss of Forest Research m India, 190 }4~.¥) Part [.—The Forest
Institute Rescarch . . . .
*The Progress of Forest J’.w( are h in ludm, ]93»!-35, Part I1.—Provincial
Reports .
Progress Report of the l‘ orest, (oll( lr(, )(*hm Dun for the vear l‘)d ’-33
*The Forest Rescarch Institute, Dohra Dun, Guido
Annual Returns of Statisties relating to Forest Admmlstmhon m mesh
India for 1933-34
(lassitied List of Officers of tho hxdmn nud Pmnn( ml Lor( 't .Sonm N dlld of
the Forest Engineening Service in India and Burma on Ist July 1933

Pricr
(exclusive
of packing,

postage,

ete.).
Rs. A, r.

0 3 0

0 9 0

0O 4 0

1 0 0

0 6 0

0O 6 0

0 4 0

0O 5 0

1 0 0

010 0

0 8 0

010 0

0 8 0

1L 0 0

070

114 o

2 20

312 0

5 2 0

1 3 0

2 0 0

012 0

0 3 0

214 0

4 0 0

0 2 0

tMalaria m Forest Areas, by Lt.-Col. J. A. 8. Phallips

. .

The above may be obtuined from the MA NAGER OF PUBLICATIONS, CIV1L LINES,

DELHI.

*Also obtainable from the LIBRARIAN, FOREST RESEARCH INSTITUTE,

DEHRA DUN.
TObtainable only from the above Librarian.
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APPENDIX I1I.

Statement showing Officers-in-charge of Branches and Sections during
the year 1935-36.

Branch, Officer-in-charge. Section. Odficer-in-charge. From To
Silviculture . | Mr. H. (. Cham- 1-4-1935 18-4-1935
pion, Silvicul-
turist.
(Mr. M. V. Laurie) 19-4-1935 1-1-1936
Mri H. G. Cham- 2-1-1936 31-3-1936
pion.
Experimental Mr. J.N. Sen Gupta 1-4-1935 81-3-1936
Statistical Mr. M. A. Kakazal 1-4-1935 81-3-1936
Botany . Mr. C. E. Parkin- 1-4-1935 31-3-1936
son, Forest
Botanist.
Mycolagy Dr. K. D. Bagchee 1-4-1935 31-3-1936
Economic (Mr. W. A, Bailey), 1-4-1935 | 24-10-1935
Forest Econo-
mist.
Capt. H. Trotter . 26-10-19356 31-3.1936
Minor Forest | (Mr. W. A. Balley) 1-4-1936 | 24-10-19356
FProducts.
Capt. H. Trotter . | 25-10-1935 31-3-1936
Timber Testing | Mr. V. D. Limaye 1-4-1936 81-3-1936
Wood Preserva- | Mr. S. Kamesam . 1-4-1935 11-4-1935
tion.
(Mr. W. A. Belley) 12-4-19356 11-6-1935
Mr. S. Kamesam . 12-5-19356 31-3-1936
Seasoning Dr. 8. N. Kapur . 1-4-19356 | 14-10-1935
(Mr. A. Rehman) 15-10-19356 | 28-10-1985
Dr. 8. N. Kapur .| 28-10-1935 31-3-1936
Paper Pulp Mr. M. P. Bhar- 1-4-1935 31-8-1936
gava.
Wood Techno- | Mr. K. A. Chow- 1-4-1935 1-1-1936
logy. dhury.
(Capt. H, Trotter) 2-1-1086 81-3-1986
Waod Workshop | Mr. W. Nagle . 1-4-1035 31-3-1936
Entomology Dr.C.F.C. Beeson, 1-4-1935 81-3-1936
Forest Entomno-
logist.
Systematic En- | Mr. J. C. M. Gard- 1-4-1985 16-5-1985
tomologist. Rer.
(Dr. C. ¥. C. Bee- 17-6-1985 | 24-10-1935
80n.)
Mr. J.C. M. Gard- | 25-19-1935 31-3-1936
ner.
Bio-Chemiat Dr. S. Krishna 1-4-1035 1-1-1936
(Mr. T. P. Ghose, .. . 2-1-1986 81-3-19360

Officer-in-charge,
current duties).
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APPENDIX 1V.

ANNvUAL Form No. 24.

ForesT RESEARCH INSTITUTE.

Summary of Revenue and Expenditure during 1935-36.

Budget Heads.

Direction.

8ilvicul-
ture
Branch.

Botahy
Branch.

Ento-
mology
Branch.

Eco-
nomic
Branch.

Chemis-

try
Branch,

TOTAL.

REVENUE.
V.—Miscellaneous—
(b) Other Sources .

(d) Sale of timber and
furniture from Neason-
ing and Wood Work-
shop Depot.

Total Revenue

EXPENDITURE.

A.—Conservancy, Main-
tenance and Regenera-
tion—

(. 1.—Purchase of Stores,
tools and plant.

C. 2 —Communications
and Buildings, Repairs
and Maintenance,

(. 3.—Miscellaneous—

(1) Temporary Estab-
lishment on daily
labour.

(2) Purchase of Timber
tor Seasoning and
Preserving (iaclud-
ing freight and
carting charges).

(3) Purchase of Coal,
raw materials, che-
micals and appara-
tus.

(4) Other Charges .

Total  A.—Conservancy,
Maintenance and Rege-
neration.

Rs.

703

Rs.

139

Rs.

Rs.

2,862

262

Rs.

139

3,124

4,042

133

870

81

489

1,087

2,848

817

4,395

1,010

330

2,245

211

940

2,244

2,430

3,485

10,733

14,902

51

305

1,679

3386

4,064

11,422

3,486

12,023

21,0067

1,084

4,424

7,122

3,726

33,704

62,061
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