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ANNUAL REPORT ON SILVICULTURAL RESEARCH
IN THE MADRAS PRESIDENCY FOR THE
YEAR 1938-39

PART I. \
Results—Working Plans—Statistics—Staff.

I. RESULTS AND INDICATIONS.

(i) GENERAL,

As in previous years, a large amount of the work done this
year has been small scale [Stage 1 (a)] investigations in experi-
mental gardens. Inevitably, a large proportion of the work done
consisted of repetitions of previous experiments in order to confirm
the results and indications obtained from them, and also of routine
seed germination and weighment tests.

The year has in general been one in which we have published
information rather than undertaken many new lines of research.
In the past eighteen months we have prepared for publication five
pamphlets and eight Indian Forest Records. -

It should also be noted that in the past two years we have had
a number of visits by several officers of the Forest Research
Institute, Dehra Dun. These visits together with visits of officers
of this Presidency to Dehra Dun have been of the greatest value.
They were not only very useful at the time but have resqltedin
a very much closer co-operation with the Forest Research Institute.

2. Some of the most important results obtained recently are the

following :—
A. Mixed deciduous forest of good quality.

(i) Confirmation of our preliminary indications of the bene-
fits obtained by burying teak stumps flush with the_ ground when
planting them instead of leaving 1”7 of stem pl:otr\}dxng above the
ground (i.e., in the position that they gccupled in the nursery).
This result applies to pre-monsoon planting and not to monsoon
planting.

(ii) Demonstration of the fact that the yield of teak stumps
of the best size from a given quantity of seed falls off very consi-
derably if the nursery beds are used year after year even if they
are manured. This means that it is unhkely. to be worth while
to raise the teak stumps for the Presidency in a large central

nursery.
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B. The spike disease of sandal.

(i) In five cases of individual insect transmission cages we
have succeeded in transmitting suspicious spike like symptoms to
healthy plants. These suspicious symptoms are possibly due to
a component of a complex virus and are the subject of intensive
experiment.

(ii) The working of the spike control operations in the districts
has been studied, the defects listed and the whole subject of control
operations written up as an illustrated Indian Forest Record.

(iii) During the year the efficacy of the spike standing orders
was well illustrated by the reporting in its initial stages of an out-
break of the disease in Tinnevelly district. This is the first out-
break in this district and it is roughly 200 miles from the nearest
known spike.

(iv) During the year Dr. Beeson, Forest Entomologist, Forest
Research Institute, Dehra Dun, visited the spike research works
and during his visit a general stock taking of the work was done
which included a careful elimination of many insects and the pre-
paration of a revised list of suspected insects. This list is now
small.

(v) Confirmation of the inclusion of a number of the sus-
pected insects by the use of sticky papers in diseased areas. The
insect catches on these sticky papers have given us very valuable
information.

(vi) Experiments have been started to test the cfficacy or
otherwise of electroculture in works connected with the disease.

C. Dry fuel forests.

(i) During the year tours of instruction for selected officers
were carried out in several districts.

(ii) The whole subject of the regeneration of our dry fuel
forests was written up and is being published as an illustrated
Indian Forest Record.

(iii) Confirmation of the benefits of early sowing was obtained
in an experiment done by the district staff at Ayyalur in Madura
district.

D. Lantans areas.

Further progress was made in the eradication of lantana by
spraying and poisoning and its replacement by such species as
Cassia sismea and bamboos. In sandal areas these species make
good hosts and in addition are profitable in themselves and quickly
pay for their introduction.

E. Seed indents.

During the year the Provincial Silviculturist arranged for the
collection and supply of 236 seed indents comprising 83 species
and 12 tons of seed, and 17 indents of 11 species totalling 125,000
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geedlings and stumps. A large proportion of this stock was
collected by the research staff in addition to their ordinary duties.

3. Financial aspect of silvicultural research.—In last year’s report
paragraphs 3 to 7 mention was made of a few examples of the finan-
cial benefits obtained in the past few years by silvicultural research.

The irrigated teak plantations at Mettupalayam are a further
example worthy of mention.

These plantations have been made by using water from a hill
stream to irrigate an area of scrub thorny fuel species. This area
in the past has been worked on a 30-year rotation and the coupes
fetched about Rs. 10 per acre, i.e., about 5 to 6 annas per acre
per year.

The irrigated plantations are expensive and cost Rs. 60 to Rs. 70
per acre to raise but the 1932 plantation has already been cut for
poles and fetched Rs. 173 per acre at 6 years old.

Thus an area that was producing a few annas per acre per year
has been made to produce Rs. 17-8-0 per acre per year. It must
of course be realized that such suitable areas are each small in extent

but this is an item of local forestry that can be done in a number
of places in the Presidency.

It is a good example of the fact so often forgotten in these
present days of stringent economy of expenditure that in general
in order to increase the nett revenue of a forest area, expenditure
on that area must be increased and not decreased.

4. Climates.—In an endeavour to give an idea of the climates
in which the experiments have been done a rainfall statement for
all research centres is given in paragraph 302. In this statement
the rainfall figures are given in inches monthwar and underneath
this is given the number of rainy days in that month, e.g.—

10+71 (inches of rain in the month)
15 (rainy days in the moath)

In addition to this, the last column of the table gives the average
annual rainfall of the place over as long a period of years as is
possible together with the average number of rainy days per year
where it is known, The period of rainfall given (April 1st, 1938
to June lst, 1939) covers all the 1938 experiments. The rainfall
is totalled for the year April 1st, 1938 to April 1st, 1939, as this
period covers most measurements and is to be compared with the
average annual rainfall given in the last column. :

(ii) NATURAL REGENERATION,

5. By seed—Attempts lo induce natural regeneration under
mother trees—Hopea parviflora—In Experimental plot 54, South
Coimbatore division, Hopea mother trees were selected and in
half the ground projection of the crown, weed growth was removed
and the soil raked just before seed fall. This was started in 1933
and each year since that date the existing natural seedlings have been
counted, pulled out, and the treatments repeated, ‘
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During the six years that have elapsed there has been very littlo
seed fall but enumerations show that the treatment has had no
beneficial effects in inducing natural regeneration as the numbers
of seedlings resulting in the treated and untreated plots are almost
exactly the same. The effect of a full seed fall remains to be seen,

6. Calophyllum elatum.—Experimental plot 56, South Coim-
batore division, which is a similar experiment has given no results
as there has been practically no seed fall at all since the experi-
ment was started six years ago.

7. Mesua ferrea.—Experimental plot 23, Wynad division, and
55, South Coimbatore division, are similar experiments with Mesua,
Seed fall with this species has been very slight during the last six
years but the treatment has shown no beneficial or deleterious
effects.

8. Dysoxylum malabaricum.—Experimental plot 23, Wynad
division, is a similar plot with Dysoxylum malabaricum. There has
been very little seed fall during the last six years but the treat-
ment has shown no beneficial or deleterious effect.

9. Swietenia macrophylla.—It is very noticeable that some
mahogany mother trees produce abundant natural regeneration
under them while others produce little or none. Previous experi-
ments to induce regeneration where it is absent or scanty by clearing
undergrowth and raking the soil have proved unsuccessful. To
continue this investigation Experimental plot 142, Nilambur divi-
sion, was started in which burning before and after the seed fall
has been added to the above treatments,

Enumerations at the end of February 1938 and 1939 show that
burning either before or after seed fall is deleterious.

10. In Experimental plot 141, Nilambur division, mature seed
bearers which bear normally a fair amount of fruit _but which
produce little or no regeneration have been gelected. In the first
year of the experiment the trees produced a normal quantity of
normal seed and this seed germinated and produced seedlings a
normal number of which survived the hot weather (162 per tree
average).

In order to confirm this normality hefore proceeding further all
this regeneration was pulled up. In the second year the trees
flowered fruited and seeded normally again and produced 284

seedlings per tree.
It remains to be seen what happens to this regeneration.

11. Canopy manipulation over natural regeneration Hopea parvi-
flora.—Experimental plots 37, 38 and 39, South Coimbatore division,
were opened in 1931 in Karian shola to study the effect of canopy
manipulation on natural regeneration of Hopea parviflora 5'-10'
high, Three treatments were applied in which (A) all but the top
canopy was cut, (B) the undergrowth was cut and (C) control in
which nothing was done,
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Casualties have been negligible and during the eight years the
plots have been open the treatments have shown.  the following
average annual height increment (A) 14-8”, (B) 8-4” and (C) 7-7",

The above figures well demonstrate the benefit obtained by the
canopy opening. The plants in the area where the undergfowth

was cut (B) have put on a fair girth increment but have suffered
from bark stripping by deer.

Experimental plots 42 and 43, South Coimbatore divisi
opened in 1932 in Karian shola to study the effect of %]:tif)llc));’mv:;ri?
?ula,txon on established natural regeneration of Hopea parviflora
Two treatments were applied in which (A) all but the top cano :
was removed and (B) control in which nothing was done. " In adgi):

tion in the (A .
un fenced,e (A) treatment part was fenced and the remainder left

During the time the plots have been o

g the pened the unestabli
regeneration in the three treatments has shown theesfglt;(l)lSvlilzd
averge annual percentage increase in the indicator plots :— ¢

P
A-1. Top canopy fenced ‘e . . E"lf:m-
A-2, Top canopy unfenced .. .. . .. 13‘3
B. Full evergreen shade unfenced control . . 8

In the whole of the pl ' :
' . plots—-and they total 2.7 —
established regeneration has shown the fo{lowing averaacres e
percentage increase :— g¢ snnual

PER CENT,
A. Top canopy only (unfenced) .. .. . . 191
B. Full evergreen shade (control) .. . . 29

These figures well illustrate that to establis T
k] . . h i
of Hopea it is very beneficial indeed to open the cm}}’g;;g reeeneration

In order to continue this investigation two mo
were opened last year. In the f?rst set (Exp::irzgffta?f gﬁ:
75 and 76, South Coimbatore division) the progress of established
regeneration of Hopea parvifiora 3’ to 8’ high is observed unde
the conditions of (a) clear-felling and (b) top canopy cover )

During the year these plots have shown
. an average hei
increment per tree of (a) 1-3' and (b) 0-9’. Thus theggene?ilgi};tl;

effect of opening the canopy has shown i ;
year after the operation, Py shown itself even in the first

In the second set (Experimental plots 72, 73 and 74 )
Co1mba.to're division) opened last year the progress of esg:bﬁg;::g
regeneration of Hopea parviflora 3’ to 10" high is observed under
the conditions of (a) clear-felling, (b) top canopy and (c) full ever-
green cover control. In this set of plots the effect of the three

treatments on the unestablished i i
e oot regeneration on the ground is

At the end of the first i i

' . year, the established re t
shown a helg,ht increment per plant of (a) 4- O-4(§?n(ebr)a -1{(—)12)2?%
and (c) + 0-13’ while the recruibment to the class of regeneration
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3" high has been (@) 36 per cent, (b) 24 per cent and (c) 1 per cent,
The small regeneration on the ground has so far not moved at all.

12. Mesua ferres —Experimental plots 44 and 45 of South
(loimbatore division wera opened in 1932 to test the effect of canopy
opening on natural regeneration of Mesua ferrea 5 to 10’ high,
Two treatments were applied (A) in which only the top canopy
was left and (B) the control in which nothing was done. The two
treatments have showed an average annual height increment of
(A) 10-2” and (B) 5-3” but the small regeneration on the ground
is not quite as good as it was in either plot,

Experimental plots 3 and 4 of Wynad division, were opened in
1932 and two treatments applied (A) outting undergrowth and (B)
control. They show an average annual height increment of (A)
6:1" and (B) 1-3”. The state of small regeneration on the ground
has not moved.

Experimental plots 5 and 6 of Wynad division were similarly
opened in 1932. In these two experiments the treated and control
plots have shown movements very similar indeed to those of
Experiments 3 and 4 mentioned above.

The above experiments show that for Mesua ferrea it is not
advantageous to open the canopy or remove undergrowth at
least before the natural regeneration is 510" high.

13. Palagquium ellipticum.—During last year a set of plots in
Palghat division (Experimental plots 163, 164 and 165) were opened
to determine the effect of various shade conditions on established
regeneration 4 to 6 high and unestablished regeneration on the
ground of this species. The shade conditions are (A) clear-felling,
(B) top canopy shade only and (C) full evergreen cover control.

Measurements at the end of the first year show that the treat-
ments have produced height increments per tree of (a) 1-24’, (b)
0-90” and () 0-71’. The young regeneration on the ground has
definitely increased in treatments (a) and (b) and ha:s remained
stationary in (c). We therefore have the indication that the
opening has been beneficial but this remains to be confirmed.

14. Pterocarpus santalinus (Red sanders).—A valuable species
in some of the dry districts, often regenerates itself by seed pro-
fusely but the regeneration dies back each year although it increases
in density year by year. The District Forest Officer, Chittoor, has
been very successful in bringing on thiy regeneration into a sap-
ling and pole stage by opening the canopy over a “mat” of
seedlings which was considered dense enough to open over.

This procedure has also been recognized ih other districts but
no records had been kept of work done and no counts made to give
an idea of when regeneration is sufficient to start operations. Con-
trolled experiments with this object were started three years ago
and preliminary counts showed that this “ mat " of regeneration
coritaing approximately 550 seedlings per 100 square feet, -

»
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Although the past two years have been poor ones climatically
with only two-thirds of the normal rainfall, enumerations show
that the established regeneration class (over 3’ high) has
increased by 417 per cent while the total number of seedlings has
decreased due to early dying back of younger seedlings by only
18 per cent. The treatment of opening the canopy by 30 per cent
to 50 per cent has thus been markedly successful in the first three
years. We must however continue to observe the experiment until
it has passed through two consecutive climatically normal years,

156. By coppice.—In Experimental plot No. 11 of Chittoor
division, three species (Acucia sundra, Albizzia amara and Azadi-
rachta indica) were dealt with and three treatments applied (1)
bigh cutting with trimming, (2) low cutting with trimming and (3)
low cutting without trimming. The fourth trcatment of high
outting without trimming was omitted as a sufficient number of
stools was not available and it was considered best to get more
reliable results with fewer treatments.

Measurements 4} years after applying treatments show the
following mortalities of stools :—
Percentage of stools dead.

p '
Species, High cut- Low cut- Low cut-
ting with ting with ting with-
trimming. trimming. out trimming.
PER OENT, PER OENT, PER CENT.
Acacia sundra 5 13 13
Albizzia amays . b 12 8
Azadirachla tndica .. 6 1] Treatnient omitted owing to insuflicient
Avorage for all three 5 1 1numbcr of stools.
species.

The three treatments in ordinary district work correspond to
good, poor and very poor work and it is seen that for all three
treatments and all three species (1,224 stools) the ordinary opera-
tion of coppicing has caused 9 per cent mortality.

This comparatively high mortality once again brings into promi-
nence the necessity for < rab ” regeneration in fuel forests to make
up the loss of stock caused by coppice felling.

It is to be noted that the highest mortality in all species has been
caused by the treatments of low cutting and this in practice has been
considered to be the best type of work. It is possibly due to the
shaking of the roots in a dry soil.

It will of course be many years before we can determine the
effect of the treatments on the volume of fuel produced.

It is to be noted that further casualties have occurred during
the last 18 months. R

16. A further experiment in this subject was started during
the year to determine the mortality of stools in ordinary district
work. A coupe of 96 acres at Bennari in Coimbatore North division
was completely enumerated before felling. It has been felled by
the district and the stools (156,500 in number and of 33 species) are
being observed., -
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17. Teak coppice—Mortality of stools.—Last year, a large scale
experiment covering 30 acres in area was started in order to deter-
mine the effect of different methods of coppicing on the mortality
of stools and the resulting coppice shoots. Nine hundred and
sixty teak trees in the arca having only one shoot per stool were
allotted to four treatments and these treatments were equally spread
over the area of the coupe and over the range of diameter classes,
thus randomising the treatments as far as was practicable.

The treatments were (A) low cutting, as near the ground as
possible, stools not trimmed, (B) low cutting, as near the ground
as possible, stools trimmed, (C) high cutting 9” to 12” above the
ground stools not trimmed and (D) high cutting 9” to 12” above the
ground stools trimmed.

Treatments were carried out in July 1937 after clear felling
all other species (including the non-treated teak) in the coupe.
Enumeration in February 1939 showed that mortality of stools had
up to then been negligible [(A) 13 per cent, (B) 0-8 per cent, (C) 1-7
per cent and (D) 1-7 per cent] and coppice shoots averaged 11 feet
in height.

It is of particular interest to note that with this species the
coppice shoots come from very near ground level irrespective of the
height of coppicing. In the case of the high cutting treatments
the main shoot shoots from ground level but a few feeble shoots
appear from the cut edge but these die off in the first few months.

18. Effect of thinming teak coppice shoots.—In Experimental
plot 142 of Palghat division, an experiment was started to deter-
mine whether it is advisable to thin out teak coppice when grown
for the purpose of producing poles.

The thinning out was done when the coppice was 18 months
old and consisted of four treatments,
(A) reduction to 1 shoot per stool,
(B) reduction to 2 shoots per stool,
(C) reduction to 4 shoots per stool and
(D) control, unthinned.

It was found that 18 months old was too young to do this
operation for the thinned shoots produced secondary shoots which
did not die off at once but persisted.

When the coppice was 4 years old these secondary shoots were
removed, and in addition, shoots of miscellaneous species that
were interfering with the teak coppice were felled, stacked and sold
as fuel. Further secondary shoots have not yet appeared.

This cleaning operation was very remunerative and it appears
that if such coppioe is to be thinned, 4 years old is about the right
time to do it.

. ¥OoR THE YEAR 1938-39 o g

The growth of the coppice can be judged by the table below
which is the abstract of measurements taken when the coppice
was 6 years old. It however remains to be seen which treatment
will give the greatest money yield at the end of the rotation (30
years) i—

Number of Type of Number Averago Average
Treatment, shoots per shoots of stems, ‘height diameter
stool left. considered. in feet. in inches.
A . 1 Biggest .e 35 216 34
B .. 2 Biggest . 34 234 34
Second .. .. . .
Biggest . 34 16-9 2:5
[o] .. 4 Biggest .. 33 248 35
Second .. .. e ..
Biggest .e 33 168 2:3
. Remainder. 62 149 21
D .. Unthinged .. Biggest .. 33 25-8 39
Second e . .
Biggest .. 33 20-2 27
Remainder. 1565 11-7 1-9

19. Coppicing of Santalum album.—An experiment by the
District Forest Officer, Vellore West division, is in progress in which
observations are being made on the coppicing of sandal of different
sizes. The experiment is only in its initial stages but so far appears
to indicate that the bigger girth classes only coppice to a poor
extent.

20. Natural regeneration by rool suckers.—The District Forest
Officer, Anantapur, reports the inducing of profuse natural regene-
ration by root suckers by wounding the soil and the roots round
the tree. The species dealt with were Azadirachia indica, Pongamia
glabra and Dalbergia sisoo.

(iii) SEED.

21. Seed pre-treatment.—Routine seed pre-treatment tests were
made with 54 species, the treatments used being cold, hot and
boiling water, with an untreated control in each case. Seed purity
percentage and seed weights were also recorded.

The germinative capacity of seed of the following species was
not apparently improved by any of the treatments used :—

Acacia ferruginea, Bauhinia purpurea.
Acacia leucophloea, Bauhinia racemosa.
Acacia melanoxylon. Berberis tinctoria.
Acacia planifrons. Calophyllum elatum.
Acacia sundra. Casisa auriculata,
Acrocarpus fraxzinifolive, Cassia fistula,
Albizzia amara. Cassia marginata,
Albizzia lebbek, Cassia siamea.
Anacardium occidentale, Chlorophora excelsd.
Azadirachta indica. Chloroxylon swietenia.
Balanocarpus utilis, Chotisia specivaa.
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Cupressus torulosa.
Dalbergia latifolia.
Dalbergia sissoides.
Dendrocalamus strictus.
Dolichandrone crispa.
Dolichandrone falcata.
Eleocarpus oblongus.
Eugenia arnottiana.
Evodia roxburghiana,
Feronia elephantum.

Glochidion neilgherrense,

Qluta travancorica.
Gmelina arborea.
Hakea saligna.
Harrisonia bennettii.

Lagerstroemia lanceolata.
Ligustrum neilgherrense.

Michelia neilgherrense.
Neolitsea zeylanica.
Pithecolobium dulce.
Pongamia glabra.
Prosopis juliflora.

Pterocarpus dalbergioides.

Pterocarpus marsupium.
Quercus incana.
Sapindus emarginatus,
Schleichera trijuga.
Soymida febrifuga.
Tectona grandis.
Terminalia chebula,
Perminalia crenulata.
Terminalia paniculata,
Trema orientalis.
Vateria indica.

Litsea zeylanica. Vitex peduncularis.
Mahonia leschenaultil. Wrightia tinctoria.
Markhamia platycalyz. Zizyphus incurva,

Meliosma wightit.

22. Treatment with boiling water (water 20 times the volume
of the seed used is brought to the boil taken off the fire, the seed
immediately put in and left till cold) appears to increase the germi-
nation of Acacia auriculiformis, Acacia baileyana, Acacia cyano-
phylla, Acacia dealbata, Acacia decurrens, Acacia mollissima and
Myrsine wightiana.

23. Soaking in hot water (as hot as the hand can bear) increased
the germination of Juniperus procera, Leucaena glauca and Strychnos
NUL VOMICA.

24, Soaking in cold water for 24 hours was beneficial in the
case of Palaguium ellapticum, Pinus loftgifolia, Pinus insignis,
Pterocarpus santalinus, Vitex littoralis, Xylia xylocarpa and Zizyphus
Jujuba.

The results of pre-treatment tests are summarized in paragraph
304. Generally 100 seeds for each treatment were used in each
test though in a few cases 200 or 50 seeds were used. The results
of previous years’ tests are included.

95. Seed pre-treatment—Obdurate species.—Eight species which
usually give a very low germination per cent were 'experlmented on
with special tests to try and increase their germination.

The treatments used were (A) Control, (B) soaking in lime water
for 24 hours, (C) soaking in cold water for 48 houls:. and then keep}ng
moist in straw out of free air circulation (ferm§ntxqg), (D) scorching
over a fire, (E) soaking in concentrated sulphuric acid and (F) expos-
ing to the sun and watering on alternate days.
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be»IResults including those of previous years are seen in the table
elow — ’ ‘

g4 g s 3 ® '§ . 5

Specles. 3 o& g . o 4.

- Bof B BB
Acacia auriculiformis e 21 9 X 9 X 6 9
Acacia leucophloea . .. 32 15 X 15 .e 16 10
Acrocarpus fraxinifolius . . .. 24 11 1 9 X X 8
Cagsia auriculata .. . 10 7 X 8 X 25 1
Cassia fistula . .. . 32 15 9 11 37 10
Cassia marginata .. .. 11 22 13 10 .. 36 X
Erythroxylon monogynum - 2 4 X 2 X 1 2
Pierocarpus santalinus .. .. 32 29 X 26 2 11 13
Terminalia chebula .. .. 32 18 9 37 16 6 14
Trema orientalis .. .. .. 2 73 X X 2 X X

NoTe.—X test not done.

Concentrated sulphuric acid hastened and greatly improved the
germination of Cassia auriculata, Cassia fistula, and Cassia marginata
while fermenting greatly improved that of Terminalia chebula.

26. Seed—Seasonal collection within the fruiting season.—Tests

. were made of seed collected at fortnightly intervals throughout the
‘fraiting season of 10 species, Acacia leucophloea, Artocarpus hirsuta,

Cassia fistule, Cassia marginata, Mesua ferrea, Pterocarpus santa-

" linus, Shores talura, Swictenia macrophylla, Terminalsa chebuln

and Terminalia paniculate. In each case these seed collections
covered a period of six weeks to two months but in no case were
there any definite variations in germinative capacity throughout; the
fruiting season.

With each species and each date of collection ten separate tests

“of 100 seeds each were done.

27. Method of sowing—Hopea parviflora.—Hopea seed was sown

(i) with the wings vertical (in the position it falls through the air),

(ii) on its side (in the position it normally lies on the ground) and
covered with earth to a depth of } inch and (iii) on its side but well
covered with 4 inch of soil. Including previous years’ results the
average germination of 30 tests is (i) 4 per cent, (ii) 12 per cent,

(iii) 13 per cent. It therefore appears that Hopea seed should be.

sown on its side and well covered with earth to get the best results.

28. Seed, locality test—Santalum album.—Sandal seed was
collected from both the spring and autumn crops from five localities,
Coorg, Javadis, North Coimbatore division, North Salem division
and the Nilgiris.

The spring crop seed (collected in March) was found consi-
derably better in germinative capacity than autumn seed (collected
in November). In both the spring and autumn crops, the seed
from Coorg, North Salem division and the Javadis gave a much
better germination than that from the Nilgiris and North Coimbatore
divisions.

2
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The seed was tested by monthly sowings and both autumn and
spring crops kept equally well in air-tight tins or in gunny bags.
The 1936 crops kept quite well for two years and still gave 75 per
cent of the original germination.

29. Weathering of seed—Teak.—For the third year, experiments
were carried out at three centres in the weathering of teak seed.
At each centre 10 tests of 100 seed each were c&rr}ed out for each
of four treatments (A) seed exposed to sun and rain for six Wee?{s,
(B) as (A) but watered once a week in dry weather, (C) seed buried
in pits in web straw (D) control. The treatments produced no
appreciable difference in germination percentage. -

30. Removal of seed coat,—Plerocarpus santalinus—The removal
of the outer seed coat in this year’s test was found to increase the
germination only slightly and not greatly as has been found
previously. .

31. Passage through goats—Acacia arabica.—Passing “Acacsg
arabica seed through goats was tried at two centres.  The - * goat
seed was found to germinate much quicker but the final resulting
germinative capacity was found to be much the same as that of the
control seed.

32. Passage through birds—Azadirachta indica.—In the annual
report for 1936-37, paragraph 139, it was noted that in Madura
district they were getting excellent results in their rab work with
Azadirachta indica seeds that had been passed through birds
(crows and pigeons). .

In order to test whether this increased germination was due to
mere depulping or to passing through the birds, tests were done
at two centres,

These two tests both showed that the rerpova.l of the pulp very
greatly increased germination but whereas in one set of tests the
“bird ’ seed was very much better than the depulped seed, in the
other set of tests results were much the same.

Results were— Seed 8eed Beed passed
B
Germination per cent .. 4 11 66
34 87 89
Average .. 19 49 78

Tt appears therefore that it is very beneficial to remove the pulp
of Azadirachta indica seed before sowing. '

33, Covering test—Gluta travancorica.—Covering the bed of this
specie.s’ with straw after sowing the seed was found to increase the
germination per cent from 32 per cent (Control) to 49 per cent
(straw covered). e wich 38

34. Seed storage.—Routine storage tests were made wi
species with different methods of storage. Results ghowmg'the
lengths of time that seed of different species remains fertile are given
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in the table in paragraph 305 in which previous years’ results are
included. It should be noted that the table gives indications of
the probable longevity of the seed but many more tests are necessary
before reliable results can be obtained. :

35. Seed weighments.—Routine seed weighments, germinaf,ion
tests, ete. were carried out, The results are given in paragraph
303 in the form given in the *“ Note on the weight of seed (Revised)

by 8. H. Howard and H. G. Champion (Forest Bulletin No, 41—
1928). | - _

36. Supplies of seeds, seedlings and stumps.—As usual the
Provincial Silviculturist was in charge of the supplies of seed,
seedlings, stumps, etc. of the Presidency. The extent of this routine
item of work is not generally appreciated.

During the year arrangements were made for the supply of 236
indents comprising 83 species and 12} tons of seed and 17 indents
of 11 species totalling 125,000 seedlings and stumps. The largest
proportion of this stock was collected by the research staff in
addition to their ordinary duties.

During the past three years we have been endeavouring to
standardise indents in order to reduce the office work, etc., to a
minimum and to ensure that supplies are made with the greatest
cfficiency. The Chief Conservator of Forests has from time to time
issued orders on seed supplies and it is here brought to notice that
non-adherence to these instructions causes considerable increase

in the office work of this division and delays and difficulties in
making supplies. .

37. The main items which are essential in making indents are—

(a) indents should be sent in good time (i.e., before 30th Nov-
ember) ;

(b) all species should be referred to by their botanical names
and under no circumstances by their local names ;

(c) indents should be expressed in 1b. and not in indeterminate
quantities such as bags, etc.

These points are brought to notice as this office has to know what
seed is available, where and when it is available, and how much is
required to be-collected. The seeding season of the same species
often varies considerably from year to year and indents often have
to be spread over a number of districts,

A scrutiny of the indents received during the past four years
reveals that an appreciable proportion were due to lack of foresight
by the district officers concerned and could have been avoided.

38. For the benefit of indenting officers it is again brought to
notice that up to date details with regard to seed weights, storage,
germinative capacity, ete. of species in common use are recorded
year by year in this report.

24
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39. Sorting seed according to size—Teak.—The five years mvesti-
gation on the effect on germination of the sorting of teak seed by
size has been concluded. The averages of these 15 tests which
were spread over three centres during a period of five years are given
below. Each test consisted of 10 randomised sets of 100 seeds each
for each of the four kinds of seed. The tests thus represent 60,000
seeds.

Average germination percontage
-

—_——
Districy ™ “Selocted Selected Selected
sample, biggest. medium. smallest.

44 48 46 20

The above figures show that the sclection of teak sced by size
8o far as germination is concerned is not cconomically justified.

40. In order to determine whether such a selection of seed by
size has any effect on later growth and development and particularly
whether it would result in the breeding of any particular strains of
teak, three large scale planting out experiments have becn started.
Each of these experiments consists of a latin square of 16 sub plots,
each sub plot being 10 x 10 stakes at 6° X 6’ espacement. They
were raised by stump planting following normal district practice.

Measurements in January 1939 at the end of the first growing
season after planting show the following —

Survival percentage.
£}
g »
i g § 23 *5 28
£ B2 g2 3 § 33 g
[«]
:g E =Y 2 ] 3 e §
. .. 56 99 09 98 100
gﬁ;‘ﬁ;’t oL e 99 95 100 98
Coimbatore South .. 80 97 97 94 9
Average .. 98 97 87 98
Mean height in feet.
. 56 1-17 0-84 0-80 1-06
Wyosd o 88 0% 201 208 27
Coixgnbat«ore South .. 80 1-60 1-66 1-67 1-49
Average .. 11 1-52 1-61 1-64

The above plots are being kept under careful observation.

ffect of the size, age and condition of seed bearers on
gerr:z%r‘mﬁﬁi.e—ﬁ'l‘he {nvestigation in this subject which has been
oing on during the past five years is now concluded. Seed for
tg,es’o was colleoted from sced bearers oi: the following classes (A)
old hollow over-mature trees of 13’ to 15 girth, (B) well-grown trees
approaching maturity 43’ to 6’ girth and (C) small immature trees
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below 3’ girth. Tests were done at cach of three centres and at
each centre each year seed was collected irom 10 seed bearers of
each class, the seed was well mixed and random samples taken
and tested. Each test was of 10 sets of 100 sceds each.

The averaged figures given below thus represent 15,000 seeds for

each species :—
Germination percentage of seed from.

Species. P .

Overmature.  Mature. Undermature
Tectona grandis .. .. .. .. 41 37 39
Dalbergia latifolia .. .. .. . 26 24 23
Plerocarpus marsupium .. .. .. 50 53 49
Terminalia crenulata .o . .. 24 . 27 33

'I'he above figures afford strong evidence that so far as germi-
nation is concerned seed from both overmature and undermature
trees is just as good as that from mature trees provided of course
that the tree is old enough to produre fertile seed. In order to test
whether this holds good in the later development of the plants
large socale long term planting out experiments have been started
for each species in each of three centres by stump planting,

In particular, we wish to find out whether by this sorting of seed
according to seed bearers we breed particular strains in each species
(e.g., we might be segregating undesirable characters like the early
flowering of teak).

42. The results so far of these long term plants are given below
species by species :—

Teak.
Year Survival percentage. Mean height in fe
Experiment. of ~ Joentag ~ ’ clght In ee&ﬁ
' experi- Over- Mature, Under- Over- Mature.  Under-
ment. mature, mature.  mature, mature.
Wynad Experimen-
tal Plot 35 . 1987 99 990 95 685 615 577
Palghat Experimental
Plot 165 .. .. 1936 90 04 87 1367 12-68 16-60
S R eperimontal Fios
en of
81 .. .. .. 1938 90 97 23 157 1-68 1-28
Average .. . 93 o7’ 92 7-26 879 7-50

(For full experimental data sec paragraph 306.)
Dalbergio latifolia,

Year Survival percentage. Mean hoight in feet,
Kxperlmont. of . -~ A — A ~
expert- Over-  Mature, Under- Over- M . Und,
ment. ature, mature. mature, sture mutu‘::.
Wl Plot 3T sy
.. 198’ . y *
PO g:‘w’ ental il 100 99 97 1'81 211 105
South Colm bn.toi-é 82 85 86 648 572 4-02
mental Plot
.. .. 1938 71 87 06 1-25 1-21 1.20
Average . . 84 M 93 818 801 276

(For full experimental data see paragraph 307.)
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Pterocarpus marsupium.

Ye?r Survival percentage. Mean height in feet.
Experiment. Of ~ ) — » n
pe experi- Over- Mature,  Under- Over- Mature.  Under-
ment, mature. . mature. mature. mature,
d Experimen-
ty;lla Ptl.oEt 81 t.a.l 1936 97 99 98 727 677 672
xperimen
Plot 166 .. .. 1036 80 88 88 11-70 1226 11-88
Sojgth o Coit:albagl)org
men
77!1)0 .. . 1938 87 91 89 0-46 0-69 0-62
Average .. .. 88 23 92 6-47 6-57 624

(For full experimental data sec paragraph 308.)

Terminalia crenulaia.

Yeoar Survival percentage. Mean height in fect.
Experiment. of — A \ P A —
experi- Over- Mature.  Under- Over- Mature.  Under-
ment. mature. mature. mature, mature,
Wynad Experimen-
tal Plot 87 .. 1037 03 25 92 5-97 671 547
Pa, ¢t Experimental
Plot 168 .. .. 1936 o7 28 88 16-42 15-87 15'86
South Coimbatore
EBxperimental Plot
79 e . 1038 90 89 77 2:67 2:38 2-39
Average .. .. 93 94 86 8-82 17-80 778

(For full experimental data see paragraph 309.)

43. Seed origin.—All-India teak seed origin plots.—We have now
two well-established long-term plots (Experimental plot 129, Nil-
ambur division, and Experimental plot 59, South Coimbatore
division) each five years old. The Nilambur plot has six origins
Nilambur, Anamalais, Travancore, South Bombay, South Burma
and North Burma and consists of 10-2 acres in 24 randomised
blocks each block containing originally approximately 520 plants
at 6’ X 6 espacement and there are four blocks to each origin.

During 1937 all the origins except that of North Burma were
given a 50 per cent mechanical thinning and samgle plots were laid
out in each sub-plot. The remaining origin was similarly treated
last year. It is at present still rather behind the rest.

The South Coimbatore plot has four origins, Nilambur, Anamalais,
Mysore and South Burma, and consists of 40 acres in 16 ran-

domised blocks, four per origin. During the year sample plots’

were laid out in all the sub-plots and they were all given a 60 per
cent thinning.

We thus now have 40 sample plots covering over 14 aorés and
six seed origins. As the two experiments are properly randomised,
in the course of time we shall be able to collect comparable growth
data. .

]
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(iv) NursEry WoRk.

44. Effect of shade on germination (dry fuel forests).~—Previous
years experiments were repeated at Emmanur Experimental
Garden with 23 species. With 13 of these species the shade had
no effect on germination, with nine species it was increased by
shade and one species definitely did better in the open.

The species were —
(a) Praferring the open—Acacia planifrons,
(b) Preferring the shade—Acucia awriculiformis, Acacia
sundra, Albizzia lebbek, Azadwrachta wndica, Cassia margin-

ate, Cassia stamea, Chloroxylon swietenia, Santalum album
and Canthium didymum.

(c) Indifferent to the shade or open conditions—Acacia ferru-
ginea, Acacia leucophloea, Albizzia amars, Bauhinia
purpurea, Cassia auriculata, Cassia fistula, Dolickandrone
crispa, Dolichandrone  faleata, Markhamia platycaliz
Pterocarpus santalinus, Tamarindus indica, Terminalia
chebula, Prosopis spicigera.

These results in combination with the results of the past four
years show that in general with most of our dry district species
germination is not affected by shading the secd patches after sowing.

{Norn.—This refers to germination only and not to subsequent survivals.)

45. Effect of shade and shelter on germination survival and growth
tn nursery beds—-Artocarpus lhirsute.—This species suffers in the
nursery from the very heavy rain of the south-west monsoon and
later from the hot sun after the monsoon. Experiments were
therefore done at Chandanathode firstly to try and increase the
germination of the species and secondly to try and minimize losses
at a later stage.

The effect of shade on germination was tried by four treatments
(A) the open control beds, (B) side shades of woven reed 18 inches
high, (C) complete top shade 2 feet from the ground, (D) top and
side shade (B and C combined).

The effect of shading in any form was slightly but definitely
beneficial, complete top shading giving the best results as is seen
from the germination percentages (A) 53 per cent, (B) 50 per cent
(C) 69 per cent and (D) 61 per cent. ,

The above figures include the results of previous years and total

. 16-tests.

-

46. The experiment was further extended for Hopea parviflora
* Dysoxylum malabaricum and Cedrela toona by trying the effect of
three kinds of shading during the hot weather on the mortality and
development of seedlings, The three treatments were (A) control—
open, (B) 50 per cent top shade at 3 feet from the ground, (C) 100

. per cent top shade at 3 feet from the ground. The arrangement

was that of a latin square, there being eight replications i
& , in each of
three repetitions of each treatment. ’
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Results show that shade is very beneficial indeed in both saving
of mortality and increase in growth for all these species.

Treatments were applied from mid-November 1938 to late May
1939,

Hopea parviflora. Cedrela toona. Dysoxylum mala-
baricum.

Treatment. r A -~ — A -~ p A \

Morta- Height Morta- Height Morta- Height,
Hty. incre- lity. Incre- lity. incre-
ment, nent. ment.

PER OENT. INCHES. PER CENT. INCHES. PER CENT,  INCHES.

(A) Open . . .. 68 153 80 4-54 70 449
(B) 60 per cent shade .. .. 30 1-76 52 468 26 479
(C) 100 per cent shade .. .. 82 176 52 511 31 5-46

The experiment was started after germination was complete
and the figures therefore show the effect of shading on survivals
only and not on germination.

(Chandanathode Experimental Garden experiments 160 to 162.)

47. Nursery watering cxperiment.—-Experiments were repeated
at Emmanur Experimental Garden nursery to endeavour to deter-
mine the amount and periodicity of watering necessary in a nursery
to give the best results in germination and survivals.  Four species
were experimented with Albizzia amara, Azadirachia indics, Acacia
planifrons and Prosopis juliflore and three treatments tried. (A)
beds watered daily with ten gallons of water (B) beds watered on
alternate days with ten gallons of water and (C) beds watered on
alternate days with five gallons of water. The ¢ bed” referred
to is a standard nursery bed 40" % 4,

Results including those of previous years are —

A B C
r % oy
Species, Treatment, 10 ?allons 10 gallons 5 gallons
dalily. on alter- on alter-
nate days. nate days,
Alizia amara .. .. Germination per cent .. .. 38 34 31
Mean height in inches in Febru.
ary .. .. .. .. 15 11 n
Aradirachia indica .. Germination per cent .. .. 11 11 11
Mean height in inches in Feb-
ruary .. .. .. o 10 10 16
Prosopte julifiora .. Qermination per cent .. .. 23 20 23
o f Mean height in inches in Feb-
ruary .. o .. .. 24 . 22 20
cacia planifrons .. Germination per cent .. .. 72 58 52
4 planif Mean height in inches in Feb-
ruary .. .. RN .. 18 15 15

The above figures show that within the range of these experi-
ments, watering has comparatively little effect on germination but
that after germination Albizzia amara does best with a lot of
water, but Azadirachta indica, Acacia planifrons and Prosopis
juliflora will do as well with much less watering.
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48. Effect of repeatedly using the same nursery beds—Teak.—A
set of experiments has been started in four centres to determine
the effect of repeatedly using the same nursery beds forthe produc-
tion of teak stumps and also to see whether the fertility of the
beds can be kept up by artificial manure or green manure crops.

In each experiment there are 16 standard beds each 40’ X 4’
which were allotted to four treatments on the basis of their outturn
of the best size of stumps in the first year. The treatments are
(A) beds sown each year—mo manuring, (B) beds to be left fallow
in alternate years, (C) a green manure crop to be grown in the beds
and dug in, jn alterrate years, (D) beds to be sown each year but
manured with wood ash and leaf mould.

The experiment at Nilambur was started in 1935 and those at
Begur, Dhoni and Topslip in 1936,
49. At the end of the first year the average outturn of stumps

per standard 40’ X 4’ bed sown with 40 1b. of seed for all experi-
ments taken together was as follows :—

Number of Average Percentage Number of un-
usable stumps diameter of of stumps usable atumps
0:3" to 0-8” usable stumps. usable. less than 0-3*
diameter. diameter.
INCH, PER CENT.
1,688 042 42 2,398

The above average figures representing the sowing of 2,560 1b.
of seeds in 64 standard 1;ursery beds (40’ X 4') in four different places
give an idea of the ger eral production of stumps in current nursery
practice. It is to be noted that each bed produced enough stumps
of the best size to plant up one acre of plantation at 6’ X 6’ espace-
ment and still left a reserve for casualty replacement. It is parti-
cularly to be noted that at the end of one year only 42 per cent of the
stumps produced were of the best size.

50. The results up to the end of the third year are best seen in
the following tables in which the stump production per standard
bed is averaged for all 4 experiments :—-

Number of usable (0°3” to 08" diameter) stumps per standard

bed—
A B C D
First year .. 1,688 1,888 1,688 1,688
Second year .. 935 . ve 1,101
Third year .. 943 1,092 1,351 1,145

Average diameter of usable stumps produced (in inches)—

A B [ D
First year .. 0-42 0-42 0-42 0:42
Second year .. 041 .. . 044
Third year . 040 040 041 041
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51. The detailed results of stump production at the end of the
third year in each of the experiments was as follows :—

Number of usable stumps per standard bed—

Date, Centre. A B c D
April 1938 .. Nilambur .. 925 1,708 2,035 1,509
April 1939 .. Begur .. 748 . 835 1,060 793
April 1939 .. Dhoni .. 1,476 1,368 1,417 1,333
April 1839 .. Topslip .. 624 458 892 944

Average .. 943 1,902 1,861 1,146

Average diameter of usable stumps produced (in inches)—

Date. Centre. A B o] D
April 1938 .. Nilambur .. 043 0-44 0-47 0-44
April 1939 .. Begur ..o 037 0-39 0-38 0:38
April 1939 .. Dhoni .o 042 0-40 0-40 0-44
April 1939 .. Topslip .. 038 0-37 0-38 0-38

Average .. 040 0-40 0-41 0-41

52. It is thus seen that after three years the stump produc-
tion per standard bed for these four treatments has fallen to (A)
56 per cent, (B) 65 per cent, (C) 80 per cent, (D) 68 per oent,in spite
of the remedial measures of fallowing, green manuring and artificial
maruring in the treatme t B, C and D. 1t is to be noted that the
average diameter of usable stumps produced has also fallen off in all
four treatments.

It thus appears (as a preliminary indication) that the much
talked of raising of teak stumps for the Presidency in a large central
nursery is unlikely to be a means of cheapening teak stump produc-
tion. The above figures show that using the same nursery year
after year causes a considerable falling off in production of stumps
both in size and number for the same quantity of seed even if
expensive manuring is resorted to.

53. The Nilambur experiment has now reached the end of its
fourth year and the results of these four years for this centre are
recapitulated to show the general trend of the experimert—

Number of usable stumps per standard bed~

' A B (4] D
First year .. 1,363 1,353 1,353 1,353
Second year .. 2,456 .. . 2,603
Third year .. 925 1,708 2,035 1,509
Fourth year .. 659 . .o 621

Average diameter of usable stumps produced (in inches).—

A B c D
First year .. 0-43 0-43 043 .
Seo'ond Year .. 0-43 e . 8:3
Third year .y 0-43 044 047 044
Fourth year .. 042 .. . 0-41
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The preliminary indication is therefore that it is not advisable
to use the same nursery beds year after year as even with manuring

‘in some form, apart from the liability of pests (such as cock chafer)

to comein, production very definitely falls off.
In the course of the next few years of this set of experiments

‘much more evidence will be obtained.

(Nilambur division Experimental plot 136; Wynad division
Experimental plot 34; Palghat division Experimental plot 152 ;
South Coimbatore division Experimental plot 68.)

54. Nursery methods for the production of teak stumps.—The
work of 1933 and 1934 (reported in the 1934-35 Annual Report,
paragraphs 36 to 40) compared (A) dense sowing of about 80 1b.
of seed per 40’ X 4’ nursery bed, (B) transplanting very small
seedlings at 4" X 47, (C) notching germinating seed at 4” X 4” and
(D) sowing soaked seed at 3" X 13" (about 151b. of seed per 40’ x 4’
bed). The results of this work showed that dense sowing gave much
the greater number of usable stumps (over 0:3” diameter) but was
wasteful of seed. The next best treatment was sowing seed at
3” x 14", i.e.,, a very light sowing but this tended to give poorly
stocked beds although it gave the greatest economy of seed.

55. During 1935, three experiments were done at Dhoni, Topslip
and Begur and four treatments usd :—(A) sowing seed at the rate
of 60 Ib. per 40’ x 4’ bed, (B) sowing seed at 60 1b, per standard
bed and pricking out seedlings into (E) beds at 3" X 3" leaving the
original (B) beds spaced 4" x 4", (C) sowing seed at 40 1b, per
standard bed and (D) sowing seed at 20 Ib. per bed. Each treatment
congisted of 4 sub-beds 10’ X 4’ the arrangement being randomised.
In mid-April 1936 the outturn of stumps per treatment was enu-
merated as (i) unusable stumps under’0-3” diameter, and (ii) usable
stumps over 0-3” diameter. This experiment has been repeated
in 1936, 1937 and 1938. The results of the 1938 experiment are as
follows :—

Data for a standard 40’ X 4’ nursery bed—

Number of usable st_tmps per treatment-

Locality. — -
A B V] D B

Begur .. .. .. .. .. 1,492 779 1,835 2,138 6,181 .
Dhoni .. . .. o .. 679 518 732 702 4,603
Topslip - . e .. .. 1,611 1,044 1,353 1,155 1,558
Average .. . 1,261 780 1,807 1,882 *4,081

Average number of unusable stumps

below 0-3"" diameter v 4,864 727 4,223 2,304 12,469

* In 7 standard bede or 588 per bed.
t In 7 standard beds or 868 per bed-

Average diameter of usable stumps per treatment (in inches)—
Number of usable stamps per treatment.

Locality.

“a B o D E
Be ve  ei v e .. 038 044 035 039 046
Dh%:l; .. . .. .. .. D40 0-45 0-40 0-41 040

0:45 0-48 0:46 047 0-46

Topslip .. . . .
Average .. 041 048 040 042 044
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56. The results of the last four years are recapitulated below :—
Data tor a standard 40’ x 4’ nursery bed—

Number of usable st; .
Year of cxperiment, sable & LIPS per treatment

A B (o] D E
1938 .. .. .. . . 1,261 780 1,307 1,332 4,081
1937 .. .. . .. .. 1,610 983 1,416 1,319 3,398
1936 .. .. o .. .. 2,120 1,069 1,832 1,915 4,295
1935 .. .. . .. < LBI5 L124 1,678 1,653 7.491
Average of 12 eoxperiments over 4
years at 3 centres. .. .. .. 1,702 989 1,532 1,630 *4,816

* In 7 standard beds or 888 per bed.

Average dlameter of usable stumps per

Year of experhinent, — treat,menAt In tuohes,
Loas A B c D E
04l 046 040 (42 .

1937 0-48 0-49 0-47 047 gi;
1936 042 046 (.41 045  0-44
1935 .. . .. .. . 0-44 0-44 043 044 0-43
Average of 12 oxperiments over 4

years at 3 centres. .. 0-44 0-48 0-43 0-45 0-45

Average number of unugable stumps per

Year of experiment. — treaimen : -

A B [ D E
iggS .. e .. c. .. 4,854 727 4,223 2,304 2,469
] 37 .. o e . A 1,917 579 1,474 1,457 1,408
1832 e ‘e .. .. N 3,333 277 2,636 1,268 869

. .. .. . 3,031 670 2,687 1,550
Average of 12 oxperiments over +4 ’ ? 1.635

years at 3 centres, .. .. .. 8284 563 2,780 1,667 * 1,595

* In 7 standard beds or 228 per bed.

57. Thus (i) the average diameter of usable stumps produced
was practically the same with all trestments. (ii) In Treatment A
Cand D (sowing with 60, 40 and 20 b, of seed per bed) the average;
number of usable stumps produced was greatest for A but not very
different from C and D, The quantity of seed used in A and C was

out of all proportion to the number of good stumps produced, (iii)

Treatment B in which after dense sowing, seedlings were pricked out

into E beds showed the poorest outturn in the original beds, A large
number of seedlings were pricked out into seven E beds in each
experiment each year. Although these E beds produced a fair
number of seedlings of the right size they i

grown with bushy root systems and some 40 to 60

r cent
were not fit to be made into stumps on this account, p]?(‘,urt;her
the cost of the extra beds and the labour of pricking out wag

great and was not justified by the results.

The indication is therefore that the best rocedure is ¢
evenly about 20 to 30 b, of seed per standgrd bed arifi (ci,osgz

pricking out of seedlings at all. This s ¢ : and
cost and quantity of seed, 18 most economical in both
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This one bed sown with 20 to 30 lb. of seed produces enough good
stumps of usable size to plant 1 acre at 6’ X 6’.—The plants that are
too small in the first year can be left to the second year and there is
also a certain amount of seed that has lain dormant in the first year
that will germinate in the second year.

The results of these experiments thus substa.ntively confirm the
work which has previously been done in this subject, :—

Begur Experimental Garden Exp.riment . 111
Dhoni Experimental Garden Experiment .. 166
Topslip Experimental Garden Experiment .. 183

58. Experiments on attempting to produce usable stumps in the
second year from undersized plants of the first year—Teak.—It hag
been repeatedly pointed out thet in current nursery work, at the
end of the first year more than 50 per cent of the plants produced
are not big enough to make stumps of really suitable size (0-3" to 0-8”
diameter). It hag also been demonstrated (vide the Annual Report
for 1935-36, psragraph 45), that leaving a nursery bed untouched
for two years does not increase materially the number of good
stumps produced because by such treatment the undersized plants
merely disappear,

It has been suggested that at the end of the first year the bigger
plants should be pulled out and stumped, and the remainder left
to grow for the second year. This remainder is also greatly aided by
germination of dormant sced in the second year. This is current
practice in some divisions and bas been very successful,

Other divisions have raised objection to this practice and state
that the complete nursery bed must be pulled to pieces at the time
of planting. In consequence, a further suggesthn was made that
when such a bed is completely dug up, the under-sized plants should
be put back again and allowed to grow for the second year.

59. Experiments have been done during the past three years
at 3 centres to demonstrate the practicability of this suggestion,
At Begur, Dhoni and Topslip when the nursery beds were dug up,
at each centre 1,000 very under-sized plants were selected and put
back into nursery beds at an espacement of 4” X 47, 500 of them
as stumps and 500 as transplants,

The outturn of these plants in the 1938 experiments at the end
of the second year is as tollows :—

(i) Plants put back as transplants,

Number of Number of Average Percentage of
transpllantu ‘%”bles g}az:b?: p;;g:.is mtnd t
Centre- put in. stump! oduo
produced. N utumps.' stampe.
. - INOHES,. .
Begur .. .. 500 180 ) 0:46 36
Dhoni .. . 500 327 0-52 656
opslip .. .. 500 314 0-54 63

Average .. 600 274 0-51 3
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(ii) Plants put back as stumps,

Number of Nurmaber of Average Percentage of
stumps usable dismeter plants that
Centre. put in. stumps of usable produced
produced- stumps. usable
stumps-
INCHNS
Begur .. .. 500 208 0-47 42
Dhoni .. . 500 298 0-55 60
Topslip .. .. 500 435 0:53 87
Average .. 500 314 0-52 63

The results of the past three yeors recopitulated are—

Plants put bchl.:k as transplants. Plants put back as stumpa.
r N A
T ‘
40 Dercentage Average
of plants diameter of pl
Year of experiment. that of t z;‘tf1 e dmt&gta
produced usable produced usable
usable stumps. usable stumps.
stumps. stumps.
INCHES. INCHES.
1938 .. N 55 0-51 63 0-53
1937 .. . 39 0-48 o4 065
1936 .. .. 48 052 65 0-49
Average .. 47 0-50 61 0-82

The above figures show that if undersized plants are to be put
back ir the nursery for a second year they should be put back as
stumps and not as transplants. If this is done, instead of wasting
some 50 per cent of material ab the end of the first yeer, only 20 per
cent is eventually wasted.

60, These usable stumps obtained from material normally
wasted have been planted out for the last two years to compare
them with normal frech and full sized one year old stumps, Their
growth and survivals after one growing season are given in the
following tables :— .

Survival percentage.

Plants put back Pl
Locality. Froésh one year for second year as a:n t:tl;ulx)xlll)': }t)):ck
old stumps, transplants and seoond year and

then stumped. ‘then re-stumped -

Bmonoononon B % %

Topelip .e . .. .e .e 84 04 97

Average .. 90 91 [

Average of 1937 experiments .. 88 90 o8
Average of 1987 and 1988 experiments .. 89 01

06
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Mean height growth in inches.

Plants put back Plants put back

Locality. Fresh one year forsecond year as as stumps for

old stumps.  transplants and second year and

then stumped. then re-stumped.
Begur .. .. .. .. .. 26-6 22-1 19-0
Dhoni .. .. .. . . 16-6 207 18-8
Topslip .. .. e .. 22:5 26-8 26-2
Average .. 219 23-2 218
Avorage of 1937 cxperiments .. 339 40-0 415
Average of 1037 and 1938 experiments .. 279 316 314

It is thus seen that putting undersized scedlings back in the
nursery for a second year produces plants at the end of the second
year which when stumped and planted out are in no way inferior in
their early development but in fact rather better than normal one
year old fresh stumps.

It is of course to be noted that in years when seed and stumps
are both plentiful it is probably best to throw away the undersized
stumps but these experiments show that in years of shortage
a great deal of unusable material can be easily made usable.

It is of interest that two of the last five years have been very
poor seed years indeed for teak and there has been great seed
shortage in consequence,

It is therefore advisable for district nurseries in any year to
endeavour to have sufficient plants for two years planting. This
will mean that they have a reserve in case of a calamity of any sort
and also will have sufficient plants to tide them over a bad seed
year, It is obvious from the seed and stumps indents that are
received that at present in general, District Forest Officers do not
use sufficient foresight in this direction,

(v) ARTIFIOIAL REGENERATION,

(8) Mixed deciduous timber forests.

61, Development of artificial regeneration ingaps,—Gap regenera-
tion in this type of forest until comparatively recently was being
fairly extensively practised. The idea underlying this method of
regeneration was that such gaps could be left to themselves after
they had been regenerated, and intensively tended for two years, To

" determine whether this really was the case or not, in September 1935,

two experiments (Experimental plot 64, South Coimbatore division,
and Experimental plot 28, Wynad division) were started in which
10 to 15 typical gaps of 1933, regenerated with teak and tended
by the districts concerned were taken over and enumerated. No -
tending at all is being done and their development and ultimate

fate is being obgerved.

Each gap is approximately 30’ X 30’ thus containing roughly
25 plants at 6’ X 6’ espacement if fully stocked, Each gap will be
suocessful if ultimately one good tree in it comes to maturity and
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therefore the best tree per gap is considered. The average heights
of the best tree in each gap were as follows :(—

Three years
inorement,
Wynad division,
BT, rr.
January 1936 at 3 years old . 121y 102
Januarg 1939 at 6 years old 22:3S
. Coimbatore South division, .
January 1936 at 3 years old .. 3'.1 27
January 1989 at 6 years old . 58

It is thus seen that the teak in the gaps is growing very slowly
when compared with teak in plantations, Even after six years
they are still within the reach of lantana and climbers and their

. ultimate fatec remains to be seen,

ing the year a further experiment in this subjpot
(W}?fédDE;;gi:nentzl plot 58) was takelx))e over fro_m the district,
In this experiment gaps planted in 1935 were intensively tended for
two years and then left to themselves, 'Half, of the gaps were at
3" X 3’ espacement anud the other half at 6’ X 6’ espacement,

The average beight of the best plant per gap ,after four growirg
seasongis (A)3' X 3'—17:7"; (B) 6’ x 6'—16-0',

The plants in the gaps are struggling against the ravages of
elephant, bison, deer, lantana and bamboo,

In this type of forest in which only small patohes are pl"r‘)bablx
fit for clear felling and burning and regeneration with teak, *“ gap
regeneration has definitely failed.

63. In consequence of this failure an investigation was started
in 1937 to try and raise a valuable crop under the canopy of the
comparatively worthless crop. o ai B

imental plot 39, Wynad division a gur, an area
deﬁfl?te];]; rrn)g;'lﬁt for te:I:k, was selected and the um_iergx:owth up to 20
feet felled and burned, Attempts to regenerate it with a d:ﬂexen(ilg
species by various methods were made. At the end of the secon
year there is a definite indication that sowing is not likely to
succeed as the very young plants will not stand the dr}p during t.;he
mongoon, On the other band stumping or transplanting acoording

to species holds out good prospeots of success and results are go-

far encouraging. It remains to be seen how the plants already
established progress.

The species tried and the progress they have made so far is seen

in the following table :—

Undetgrowth up to "
20 t%{a% cut and Ground firé only,

burned. N
Specles. Survival, " ll[é)“tnl Survival, N l’:mn’
er 3 n or 6, n
gent. inches, &nt. inches.
Lagersiroema flos reginas, sowin . 87 41 07 58
ilz Worft;miajlzacmta‘ lowmgg. . .. 31 78 08 156 *
8 Terminalia mﬂimlata, sowing .. .. 40 63 4 10-8
4 ‘Artocarpus hirruta, smvs .- - gz 13? gg lg-7
sasoides, stamps .. .. . .
6 Plerocarpus marsupium, stumps . . .. 97 121 96 u-;

¢ Affected by drip.

FOR THE YEAR 1938-39 : 2%

Undergrowth up

to
20 feet cut and Ground fire only.
burned, .

Species [ R S U——
Burvival, Mean Survival, Mean
per  helght in per height in
cent, inches. cent. inches.
7 Terminalia crenulata, stumps ., . ki 10-3 92 151
8 Swietenia macrophylla, transplants .. 98 387 99 - 384
9 Ceylon Chlororylon swietenia—
Transplants e .. .. . 95 12-7 99 170
Stumps .. .. . .. 95 127 96 96
10 Madras Chlorozyion swietenin—
Transplants .. .. . .. 81 12-7 92 12:8
Stumps . . .. 69 6-4 70 83
Average of all species .. 85 11-8 85 13-8

64. Comparison of direct sowing, entire transplanting and stump

planting—Teak —No experiments have been done with teak during

the past three years as it is considered t,
planting over direct sowing and entire
regenerating this species had been s
during the previous five years,

bat the superiority of stump
transplanting as a method of
ufficiently well demonstrated

65. Dalbergia latifolia,—An experiment at Kanno
during the year with rosewood
results that stump planting is th
regeneration for this species.

th was done
and confirmed previous years’

e best of the three methods of

The results of this experiment is given below and in addition for
comparison the results of the previous five years are also shown :—

Average survival Average mean height

percentggc. growth in inches.
Year. - e A~ —= Remarka,
Sowing,  Trans- Stump- Sowing. Trans- Stump-
vlanting. ing. planting, ing.
1938 ., 52 94 97 37 20-3 10-7 One experiment at
One centre.
1937 . [} 70 70 -2 131 11-4 Do,
1938 .. 25 97 96 01 70 85 Do.
19036 .. 54 63 63 77 83 102 Four experiments at

Our cenfres ave-
raged.

1084 .. 58 58 89 68 6-2 15-¢ Three  exporiments
at three centres

averaged,
1933 .. 77 68 97 11-2 7-5 155 Do.
Average of 45 ki3 :1] 75 10-8 12.0 Average of 13 ex.
six years periments over
work, 8iX years at four
centres,

Work with this species in this subject is now concluded,

66. Plerocarpus marsupium —An experiment was done at
Kannoth during the year with, this species.

The result of this experiment is given below together with the
results of the previous four years for comparison,

3
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Average survival, Average mean height
porcentage. growth in inches.
r A Il r A )
o
F g g )
Year. ) a [N ) = = Remarks,
g X 5 = N
= = =1 g g
g g8 =y g g2 =
B 2] w @ = %

1938 .. . 84 08 91 9-3 115 98 Onc experbment at one
centre.

1937 .. .. 35 85 40 54 11-6 90 One experiment at one
centre.

1936 .. .. 62 77 95 43 124 10:6  One experiment at one
centre.

1935 .. .. 59 63 70 77 58 103 Tour results  at
four centres ave-
raged.

1934 v e 68 -7 00 101 73 16-2 Three results at three
centres averaged.

1943 . . ¥6 82 70 142 109 10:5 Three results at thrce
centres averaged.

Average  of six 66 82 79 85 9-9 127 Avcrage ‘of 13 experis

years work. meitts over siX years

at four centres.

Work in this subject with this species is now concluded.
67. Pterocarpus dalbergioides (Andaman padauk)—An experi-
ment with this species was done at Kannoth, Sowing and stump
planting were very poor indeed while transplanting gave very fair
results as is seen from the table below. The results of the previous
three years are included for comparison,

Survi\'ul,Apcrccutngv. Mean hcigh} in inches.
Ycat. ;a‘owlug. Trans- St,ump-‘ 'gowlug. Trans- Summ-ﬁ
plant- ing. planting. ing.
ing.
1938 .. “a o 11 94 7 10-0 388 20-6
1837 .. e o . 93 6 .. 447 140
1936 .. .. ve [} 54 16 65 243 11-8
1935 .. .. .. . 59 2 . .. 14-0 85
Average of four years 4 75 8 41 80-5 182

work,

68. A farther experiment (No. 73) was done with this species
also at Kannoth in a ponam crop of hill paddy in which the results
from transplants (A) 18 inches, (B) 27 inches, (C) 38 inches, (D) 54
inches high were compared.  As is scen from the table below which
gives the results in January 1939 the transplants of the bigger
sizes have done the best. This confirms previous years results.

Survival, Mean

Troatment. per- height in

centage. inches.
A. 18-inch transplants .. ‘e . 82 29-8
B, 27.inch transplants .. v .. 98 405
C. 38-inch transplants .. .. . 98 505
D. B4diinch transplants e . .. 100 62-3

69. Terminalia crenulata.—An experiment was done this year
at Kannoth with this species in a ponam crop of hill paddy:.

FOR THE YEAR 1938-39 = 29

?[‘hiq experiment confirmed previous years results that stump plant-
ing is the best of the three methods to use for regenerating this
species. Results together with those of the previous five years are
ag follows :—

Average survival, Average mean height
percentage. growth in inches.
e - — r A ~—
- Py
= ) 7| H
. K] a k] g
Year, % e a ) S, | £ Remarks,
£ g g g K g
& &5 5 E £= 2
n = = @ = &
1838 50 31 81 10-4 18:3 24:0  Onc experiment at one
centre.
1937 .. .. 55 89 98 13-3 19-7 20-9 Four results at four
centres averaged,
1936 .. .. 43 53 71 21-0 188 26-2 Do.
1035 .. . 35 64 50 13-8 13-8 22-3 Do.
1934 .. .. 36 56 86 16-4 13-0 277 Three results at three
1933 e 60 56 207 205 29-7 centreslgg.mged'
Average of six 48 63 17 15-9 17-4 266 Avera
ge of 19 experi-
years work, ments at four cexlljtres

over six years.

Work with this species in this subject is now concluded.

0. Xylia xylocarpa.—No new experiments have been done
with this species during the past three years as it is considered that
the work of the previous three years has amply demonstrated that
fortxl'leg;nerating this species direct sowing is the best of the three
methods.

1. Artocarpus hirsuta.—Four experiments were done with this
species at four centres after clear-felling and burning mixed deci-
duous forests, .

Results are given below together with those of the previous
four years for comparison.

Stump planting is the best method for this species, sowing
is unreliable,

Avcrage survival Mean height growth
perceBtage. ! in inches.gro
f Al € A ——
- <

8 ¥ F }
Tocality, $ &, 4 s B g

8 EE g8 ¥ 5% g

E 2% 2 § =8 g

1 = @ 7] Bt =

Begur 97 66 78 62

.. . e .. . . 106 53

gann?th .. .. .. e . 42 37 74 71 72 68
2 OI;l .. . . . .. 100 9 37 14-6 68 97
opslip .. . . 20 72 . 49 §5-0
Average of 1038 oxperiments .. . 80 48 _5 . . .
Average of 1937 experiments .. . gg 32 ";8 g[’; g% gg
Average of 1936 experiments .. v 09 45 83 8-3 53 67
Average of 1935 experiments .. .. 54 26 82 5-6 85 6-4
Average of 1034 experiments | . . 12 2 33 11.2 12-0 149
Average of five years work .. . 88 3 68 78 ki g1

3a
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Work in this subject with this species is now concluded.

72. Terminalio panicwlata.—Four experiments wore done in
this subject with this species at four centres. Results are given
below together with those of last year for comparison.

Results so far indicate that stump planting is the most satis-
factory method for this species.

Survival, pereentage. Mecau height growth
in inches.
r A Al L A ~
é o é &l
) 2 £ B 2 Remarks,
Locality. w 2 =) léb 2y 2 3
E a8 5 z g2 Z
o 1> - Q b -
7] = n @ & 2]
Begur .o 2t N4 100 96 199 100
Kannoth .. .. 9 56 60 6t 71 80
Dhoni . .. G5 65 7 ] 52 184
Topslip .- .. + B al 95 40 20-2
X . - 91 16-6  Average of four experi-
Average  of 1938 26 52 13 82 e s heti-
experiments. luents
.. 88 12:7 Avernge of iwo eX-
e h a v 58 81 perients  at two
centres.
! 37 : 90 147 Average of six  eX-
Average of i H?.il:. 13 53 80 41 il ful!l‘
amd 1038 exper D Sover  two
ments. Tears,

73 Schleichera trijuga. -In connexion with lac work regencera-
tion of this species has become importapt recently. Tl}rcc experi-
ments were done at three centres, Their results are given below
with those of the last two years for comparison, The

togother s at present are that stump planting is the best method

indication
for this specios.

Survivael, pereentage, Mean hriglit in inchies,
L o A N r~ 2y
2 A .
H =]
.8 g, 4 s
Locality. E 2-& E, B 8w g
B 8.8 = B E,E 3
] 3] ) 3 @
Begur v . . 73 06 99 62 121 167
| . .s
Dhoni 90 41 63 159 10-2 59
on e -« LX)
Average of 1038 experiments .. 86 9 76 106 112 118
3 40 48 84 37 178 206
1937
36 40 40 00 8§ 54 73
19 . .o .o .
Average of 1036, 1037 und 1938 cxperi- 55 53 7 148 115 150
ments.
n4. Artocarpus integrifolia.—Two cxperiments done with this
species at two centres showed that direet sowing is probably the

besy method to use.
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Survival, percentage. Mean height urﬂvth in inches.
~— — - ~
Loocality. Sowing, Trans- Stumping. Sowing. Trans- Stumping,
planting, - planting.
Kannoth .. . a9 61 Ha 36-6 12-5 8:h
Dhoni . . 100 99 71 44-0 390 23-2
Averuge .. 100 80 63 403 258 159

75. Lagerstreemin lanceolate. —Three experiments were done with
this species at three centres and all indicated that stump planting
is likely to be the best method. Of course the result needs confirma-
tion by repetition, ’

Sarvival, percentage, Mean height growth in inches,

r— - - — A an)

Loeality. Sowing. Traus- Stumping.  Sowing. Trans- Stunwing,

planting. planting.

Begur e . 82 64 97 157 15-4 271
Dhoni .. e 34 96 99 17-6 248 40-4
Topstip .. . 50 2 a6 148 12:0 27-2
Average .. 72 54 84 16-0 174 318

76. Lagerstremiw flos regince.—Four experiments were done
at four centres with this species. Results were rather variable
but in general show that stump planting is likely to be the best
of the three methods for this species. This indication however
needs confirmation by repetition,

Survival, percentage. Mean height growth in inches.
p A - e A -
Locality. Sowing. Trans- Stumping. Sowing. Trans- Stumping.
planting. planting,

Begur . e B “H 99 39 10-% 16-2
Kannoth .. .. 14 06 N2 52 16:7 14:7
Dhoni .. . R} bt x4 10-9 186 28-3
Topslip . .. sS4 0 4 140 1-7 220
Average .. 86 72 87 85 12-0 20-3

77. Trema orientalis. —Two experiments at two centres were
done with this species and gave the preliminary indication that
transplanting is likely to be the best method of regenerating this
species. This indication however requires confirmation by repeti-
tion.

Survival, percentage. Mean height in inches,
~— - Al -~ A =
Locality. Sowing. Trans- stumping, Sowing, Trans- Stumping.
planting. planting.
Begur .. .. 14 70 064 303 687 5b'9
Dhoni o .. 93 05 o 455 52:2 378
Average .. b4 83 53 879 556 48-9

78. Premonsoon stump planting—General.—The majority of the
investigations into the best date of stump planting our principal
species (most of which stump well) which have becn going on during
the past seven ycars at five centres have now been concluded. The
investigations with teak at Dhoni, Begur and Topslip, have been
written up and published as an Indian Forest Record.

The general conclusions of these investigations are—

(@) In districts having a west coast type of climate, our prin-
cipal species such as Tectona grandis, Dalbergia latifolia and
sissoides, Pterocarpus marsupium and Terminalia crenu-
lata can be stump planted before the monsoon breaks,
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(b) Except in unusually hot and dry seasons, such as have
not been experienced during the seven years of these
investigations this carly stump planting gives a suffici-
ently good stocking (often much better than carly June
planting!) and a great gain in height growth as compared
with normal early June monsoon planting,.

(¢) Success is not dependent on what is generally considered
‘ good planting weather.”

(d) The great advantage given by the start the teak or other
species get over weeds or field crops more than out-
weighs any risk of poor stocking due to an exceptionally
dry or hot season or other causes and this risk can be
insured against by providing a reserve of plants for
stumping in early June if the necessity should arise. The
extent of this gain by the start the teak gets over a field
crop is shown by the fact that in the experiments at
Kannoth the average mean height growth over the five
years of experiment of stumps planted on April 15th was
181 inches while that of stumps planted on June 1st was
6:7 inches, an increase of 170 per cent.

(e) The best dates of planting each species at each centre
are shown in the table below. Many of the results are
provisional and will be confirmed by further experiment.

Begur. Dhonl. Kannoth, Topslip. ‘Walayar.
Tectona grandis .. Mid-April .. Mid-Aprll .. Late April .. Early May .. Mid-Apri]
Dalberma latifolia Lato April .. Mid-May . Mld-}‘;{uy.
and sisgoides . e
Early May .. Early May.
Pterocarpus  marsu- Late April .. Late April .. Mid-May .. Late May.
plum e ——————
Early May.
Terminalia crenulata.  Late April .. Mid -May .. Early May .. Mid-May.
Artocarpus hirsuta .. Lato May .. Early June Mid-May .. Mid-June.

Rarly June.

Tt is to be noted that at Topslip and Walayar which do not
have quite the typical west coast climate, in years which are good
climatically, all species can be safely planted much earlier than the
dates shown.

As each of these investigations is essentially a local problem
the results so far obtained are given below for each centre and each
species separately.

79. Begur, Wynad division—Annual rainfall 67 inches, eleva-
tion 2,000 feet—Teak (Tectona grandis).—The middle of April is
the best date for stump planting this species at this centre.
Planting on this date gives less chance of poor stocking and twice
the height growth at the end of the first growing season when
compared with normal early Jure plantirg.

80. Dalbergia sissoides.—Early May is the best time for stump
planting rosewood at Begur. Planting at this time gives less
chance of poor stocking (as was shown by the complete failure of
normal June planting in 1935) and an increase in height growth
of 35 per cent over normsal early June planting. Planting can be
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done as early as early April in a good year climatically but the
chance of poor stocking is considerable.

81. Plerocarpus marsupium.—At Begur the best time for stump
planting Plerocarpus marsupinm is late April or very early May.
Planting at this time gives in general less chance of poor stocking

- and an increase in mean height growth of approximately 39 per

cent over normal early June planting. It is only apparently in
exceptional years that planting can be done earlier than mid April

on account of the danger of poor stocking.

82. Terminalia crenulata.—The best date of stump planting
Terminalia crenulate is late April. Planting at this time gives no
more risk of poor stocking and an increase in mean height growth of
41 per cent over normal early June planting,.

83. Artocarpus hirsuta.-—Experiments in the best date of stump
planting Artocarpus hirsute at Begur have been done for the last
four years. Abbreviated results are given below for these experi-
ments showing data up to the end of the first growing season after
planting :-—

Survival, pcrccm,agerf stumps planted on

Year of experiment. —

1st May, 15th May. 1st June, 15th June, 1st July. )
1938 .. o 56 48 74 93 79
1937 .. .. 83 86 68 90 78
1936 .. .. 78 94 88 98 8¢
1935 .. .. 18 18 14 86 ..
Average .. 59 61 61 92

Mean height growth in inches of stumps planted om
A,

Year of experiment, ’ -
18t May. 156th May, 1st June. 15th June. 18t July,

1938 .. .. . 7-0 56 684 66 4-1
1937 .. N .. 6-7 8-2 4-4 4-4 3-2
1036 .. . .o 84 8-2 86 . .88 47
1935 .. .. e 4-0 4-6 31 3.7 .

Average .. . 65 8-2 51 5-4 .

From the above figures it is seen that Artocarpus hirsuta can
only be stump planted for a few days before the break of the mon-
soon and that the best date for the stump planting is very late May
or early June. This best date is determined by the date at which
the monsoon breaks and the species should be planted with the first
heavy rain that breaks, Even this short period of about 10 to 15
days has produced an inecrease of height growth of 12 per cent over
normal early Jure planting during the four years of the experiments.

(For full experimental data see paragraph 310.)

84. Dhoni, Palghat division—Annual rainfall 111 inches, eleva-
tion 300 feet—Teak (Te:tona grandis).—The middle of April is the
best time for stump planting this species at this centre. Planting
on this date gives practically no risk of poorer stocking and an
increase in mean hzight growth of approximately 80 per cent when
compared with normal early June stump planting.

85. Dalbergia latifolin.—The best time for stump planting
Dalbergia latifolia at Dhoni is late April or early May. By planting
at this time slightly less rigk of poor stocking is run and an increase
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in mean height growth of between 20 per cent and 30 per cent is
obtained when compared with normal early June planting.

86. Pterocarpus marsupium.—The best date for stump planting
Pterocarpus marsupium at Dhoni is the second half of April. Plant-
ing at this time gives no more risk of poor stocking and an increase
in mean height growth of 20 per cent to 30 per cent when compared
with normal early June planting.

87. Terminalia crenulata.—Experiments at Dhoni with this
species have only been dore for two years. )

Therefore, if extensive planting of this species at Dhoni is con-
templated further research experimerts by the district are obviously
needed but these prelimirary figures show that the middle of May
is the best time for stump planting Terminalia crenulata at this
centre. Planting at this time gives a very fair stocking and an
increase in. mean height growth of approximately 40 per cent when
compared with normal early Jure planting.

88. Artocarpus hirsutz. —Experiments in the stump planting of
Artocarpus hirsuta at Dhori have been dore for the last three years.
The results as judged at the end of the first growing season after
planting are given in an abbreviated form below :—

Survival, percentage of stumps planted on
A

Year of experiment. — ~
May 1st. May 15th, June 1st.  June 156th,  July 1st.

1938 .. e . 59 65 75 63 54
1937 .. .. .. 63 51 60 82 82
1936 .. - .s 5 717 89 82 66
Average .. . 42 84 75 78 67
Mean hieight growth in inches of stumps planted an
Year of experiment, — A -
.. May 1st. May 15th, June 1st. June 15th, July 1st,
1938 .. .. 12-6 107 11-9 13-2 94
1937 .. e 15-7 17-6 14-4 15-8 136
1936 .. .. 7-6 15-0 147 9-9 90
Average .. 12-0 14-4 137 18-0 107

Further experiments are needed but these preliminary figures
show that the best date of stump planting Artocarpus hirsuta at
Dhoni is in late May or very early June only a few days before the
monsoon breaks. From the figures however it is seen that putting
forward. the date of planting only a few days produces an appreciable
increase in the resulting mean height growth.

(For full experimental data see paragraph 311.)

89. Topslip, South Coimbatore division—Annual rainfall 67
inches, elevation 2,600 feet—Teak (Tectona grandis).—The best date
for stump planting teak at Topslip is early May. In good years
climatically, however, plantirg can be done as early as the middle
of April but the risk of poor stocking is great. Planting in early
May gives no more risk of poor stocking and an increase in mean
height growth of 40 per cent when compared with normal early June
planting.
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90. Dalbergia latifolia.—The best date for stump planting
Dalbergia latifolia at Topslip is the middle of May. Planting at
this time gives gererally a slightly better stocking and an increase
in mean height growth of 11 per cent when compared with normal
early June planting.

91. Pterocarpus marsupium.—The second half of May is the best
time for stump planting Pterocarpus marsupium at Topslip. Plant-
ing at this time gives roughly the same stocking but an increase in
mean height growth of approximately 5 per cent. This is the
sufest date for planting but in years good climatically the species
can be planted as early as mid-April but as was seen in the figures
for 1936 and 1935 the risk of poor stocking is great.

92. Terminalia crenulata.—Experiments with this species at
Topslip have been done for two years.

Although if extensive planting of this species is contemplated at
Topslip, further experiments are recessary, yet the preliminary
figures show that Terminalia crenulata is stump planted most
safely in mid-May. Plantirg at this time gives an increased stock-
ing and an ivcrease in mean height growth of 12 per cent. As with
other species at this centre it is seer that in years which are climati-
cally good, this species can be stump planted a month earlier than
this ““safest ” date but the danger of poor stocking is great.

93. Artocarpus hirsuta.—Experimerts in the early stump
planting of Artocarpus hirsuta have been dore at Topslip during
the past three years. The results of these experiments as judged at
the end of the first growing season after plar:ting are as follows ;—

Survlv. er
Year of experiment, vival percentage of stumps planted on

—
May 1st. May 15th. June1-t. June 15th. July lsl;ﬁ

1938 .. .. 37 25 91 92 15

1937 .. .. 12 42 54 89 4

1936 .. .. .. 45 56 72 84
Average .. 16 37 87 84 51

Mean height growth in inches of stumps planted on

Year of experiment. ¢

M st. v . ] 1A%y -
1938 .. i ‘il'}{)ht Mn;)‘(‘}sth J\l’l’l(“, 1st. J“"a,ld’ﬂ" Jugllst.
193? ' .. 7-0 5-0 6-4 77 5-9
1936 .. .. e 4-6 4:5 37 33
Averdge .. . 40 47 6.0 - 58 48

The above preliminary figures show that the best date for stump
planting Artocarpus hirsute at Topslip is mid-Jure, i.e., just about
the time the monsoon breaks. This time gives the highest survival
percentage ard also the greatest mean height growth. )

(For full experimental data see paragraph 312.)

94. Kannoth, Wynad division—Annu.l rainfull 173 inches,
elev:ition 300 feet.—Teak (Tectona grandis)—Experimerts in the
early planting of teak at Kannoth have been carried out at
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Kannoth during the last five years. The results of the experiments
as judged at the end of the first growing season after planting are
given below in an abbreviated form :—

Survival percentage of stumps planted on

Year of experiment, I \
April 1st.  April 15th, May 1st. Muay 15th.  June 1st.

1938 . .. .. 98 897 98 100 99
1937 .. .. . 79 100 96 84 84
1936 e .. M 80 93 96 96 90
1936 .. .o . 41 85 84 856 81
1934 . . .. 37 75 87 93 88

Average .. 88 90 92 92 90

Mean height growth in iHches of stumps planted on

Year of experiment. Is -
April 1st.  April 16th. May 1st. May 16th. June 1st.

1938 .. .. .. 15-3 12-5 i1:2 10-3 86
1937 .. .. R 376 375 18-0 10:2 6-1
1936 .. Ve .. 21-7 17-4 16-2 99 7-6
1935 .. .. .. 11-7 9-4 87 9.4 4-7
1934 .o .. .. 11-9 13-7 114 10-9 6:5

Average .. 19-6 181 181 101 6.7

From the above figures it is scen that the best time for stump
planting teak at Kannoth is the sccond half of April.

It should be noted that all the experiments with all species at
this centre were done in a taungya crop of hill paddy and under
these conditions a great advantage is obtained if the forest crop
is put in and gets started before the root competition of the taungya
crop starts. This is demonstrated by the fact that April 15th
planting and May 1st planting with teak have shown increases
in mean height growth over normal June 1st planting of 170 per
cent and 98 per cent, respectively.

(For full experimental data see paragraph 313.)

95. Dalbergia sissoides.—This species has been experimented
with at Kannoth for the last 5 years. The results of the experi-
ments as judged at the end of the first growing season after planting
are given in an abbreviated form in the tables below :—

Survival perccntagg:)f atumps planted on

— b
April 13t. April 15th. May 1at. May 16th. June lst.

Year of experiment.

1038 .o ‘e .. 86 04 100 100 98
1937 .. .. .o 38 34 96 98 96
1936 e e 94 80 26 04 94
1935 .. .. .. 44 54 90 80 92
1934 .. .. .. 74 98 88 . 96 ‘93

Average .. 69 72 80 9% 94

Mean height growth in inc}‘ms of stumps planted on

Year of experiment. —
April 1st.  April 15th, May 1st. May 16th. June 1st.

1038 e .. o 16-6 13:1 14-1 11-3 136
1937 e .o .. 15-9 14-9 16-7 14-2 9.4
1936 e e 11-0 10-7 10-0 111 0.9
1935 .. .. .. 16-8 13-8 16-4 14-4 11-4
1934 .. .. .o 234 26-2 23-2 25-1 19-3

Average ., 16-7 157 161 152 127
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The above figures show that carly May is the best time for
stump planting Dalbergic sissoides at Kamnoth, Planting at this
time gives roughly the same stocking as normal early June planting
hut it gives aa increased height growth ot 24 per cent.

(For full experimental data sec paragraph 313.)

96. Pterocarpus mersupiwn.-- Experiments in the carly stump
planting ot this species at Kannoth have l)}»en d(‘me for t}}e last five
years, The results as judged at the end of t}.w first growing season
after planting in an abbreviated form are as follows :—

Survival percentage Pf stumps planted on

Year of experiment. s =
P April 1st.  April 15th.  May 1st.  May 15th. June lst.

1938 .. ve .. 100 100 94 96 88
1937 .. .. .e 2 4 52 64 82
1936 .. . . 46 64 ' 52 92 96
1935 .. - o 86 60 82 74 82
1934 e 38 70 88 100 96

Average .. 54 60 74 85 86

Mean height growth in incAlms of stumps planted on

r =
April 1st,  April 15th . May 1st May 15th., June 1st.

Year of cxperiment.

1938 .. e .. 306 24-2 16-0 13-7 98
1937 R ) 31:0 15:0 16:1 104
1936 ce e o126 141 17-2 156 136
1035 e 76 67 71 6:2 - 44
1934 .. .. . 29-0 466 54-1 54-8 443
Average .. 214 245 219 21-8 185

The above figures show that the best date for stump planting -
Pterocarpus marsupium at Kavnoth is the middle of May. Planting
on this date gives roughly the same stocking and an increased
height growth of 30 per cent when compared with normal early June
planting. .

/ (For full experimental data see paragraph 313.)

97. Terminalia crenulata—Experiments with this speoies at
Kannoth have been done for the last four years. Results as judged
at the end of the first growing season after planting are given in an
abbreviated form as follows :—

Survival percentage gf stumps planted on

r -— "
April 1st.  April 15th, May 1st. May 16th,  June 1st.

Year of experiment.

1938 .. .. e 92 88 70 70 90
1937 .. .. .. 12 04 82 74 58
1936 .o .o . 78 88 84 94 88
1936 .. ve . 62 48 92 64 72

Average .. 61 72 82 6 ]
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Mean height growth in lnclgcs of stumps planted on

Year of experiment. — a
April 1st,  April 15th. May Ist. May 15th, Junels..

1938 . . e 29-6 235 21-2 14-1 19-5
1937 e . A 30-7 29-2 28-5 20-3 16-2
1936 .. .. . 27-6 24-8 249 19-8 181
1935 .. .. .. 14-8 16-2 154 14-3 10-0

Average .. 25-7 23-4 22:5 171 18:0

The above figures show that very early May is the best time for
stump planting Terminalic crenulate at Kanncth. Planting at
this time gives less chance of poor stocking and an increased height
growth of 41 per cent when compared with normal carly June
planting.

(For full experimental data see paragraph 313.)

98. Artocarpus hirsute.--Experiments in the carly stump
planting of this species have been done at Kannoth for the last
five years. Results as judged at the end of the first growing season
atter planting are as follows

Survival perccntngc)\()f stumps planted on

Year of experiment. — ~
. April 16th.  May 1st. May 15th. June 1st.  June 15th,

1938 e . .. 32 58 56 82 74
1937 . .. .. 22 50 66 52 50
1936 .. ‘e .. 10 22 90 90 56
1936 ., e .. 8 42 58 20 70
1934 N .. . . [ 20 31 48

Avorage .. 14 36 58 56 80

Mean height growth in Inches of stumps planted on
Yenr of experiment, A

~ Y
April 15th, May 1st, May 16th. June 1st. June 156th.

1938 .. .. . 139 10-1 80 81 6.7
1937 .. .. . 70 8:7 7 65 53
1936 .. . . 8-6 56 7-6 7-5 4.9
1935 .. .. .. 35 56 6-4 5-8 47
1934 .. .. .. .e 12:4 176 14-2 16:4

Average .. 66 85 95 84 74

The above figures show that the best time for stump planting
Artocarpus hirsute at Kannoth is the middle of May. Planting
on this date gives less chance of poor stocking and an increase in

mean height growth of 13 per cent when compared with normal
early June planting.

(For full experimental data sec paragraph 313.)

99, Walayar, Palghat division—Annual rainfall 54 inches;
elevation 300 fe<t.—Experiments in the early stump planting of teali
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at Walayar have been done for the last five years. Results as
judged at the end of the first growirg season after plarting are
given below in an abbreviated form :—

survival pereentage of stumps planted on ~
A

Year of experiment.

~

- -
April 1st. April 15th, May 1st.  May 15th. June 1st.

1938 . .. .. 84 79 87 96 99
1937 e .. . 92 96 87 72 92
1936 . 70 53 69 93 67
1935 A . ve 22 40 29 32 58
1934 ‘e . - 83 80 86 95 94

Average .. 70 70 72 8 82

Mean height growth in iuﬁlws of stumps planted on

Y car of experiment., — -
April 1st.  April 16h. May 1st. May 15th. Junce 1st.

1938 . 11 112 132 131 116
1937 e 400 418 234 177 193
1936 .. o .. 35-9 300 262 33-1 20-3
1935 .o N .. 14-6 149 140 137 10-7
1934 S 166 133 161 119 112

Average .. 286 222 18-6 179 14-6

The above figures show that stump planting of teak at Walayar
is best done in mid April. Planting at this time gives a slightly
greater risk of poorer stocking but an increase height growth of 53
per cent when compared with normal early June planting,

(For full experimental data sce paragraph 314.)

100. Nilambur, Nilambur division—Annual, rainfall 112 inches,
elevation about 50 feet.—In connexion with the revision of the
Nilambur Working Plan a new investigation in the best date of
stump planting teak has been started at this centre. The hot weather
last year at Nilambur was abnormally dry and April and May
were very hot dry months. In spite of this, planting fortnightly
from April 1st to June Lst the poorest survival percentage obtained
was 97 per cent, Although this is only the first year of the
investigation it has alrcady shown the fallacy of the belief of
the Nilambur district statf that succissful planting cannot be
done before the middle of May. It remains to be seen how the
experiments fare in the neat four yesrs.

The results of this experiment at the end of the first growing

season after planting are—-
: Survival percentage of stumps planted on

Year of oxperiment. r -
April 1st.  April 16th. May 1st. May 16th. June Iat.

1938 e e 98 a7 98 100 97

Mean helght growth in inches of stun 1
Year of experinient. 5 mps planted on

April 1st.  April 15th. May 1st. May 15th. June 1»;:|
. 481 43-2 414 473 40+4
(For full experimental data see paragraph 315.)

Stwmp planting—Effect of age and diameter of stumps. —With
the work done with drtocarpus hirsute during the past year this
investigation is now finished for our five main species,

1938
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Results in brief are—

101, Teak -—Considering both survival percentage and mean
height growth, the work done shows that stumps do best if within
the diameter range of 0-4” to 0-8”, Three-year old stumps have
not done well but within the diameter range mentioned it does
not appear to matter whether the stumps are oné or two years old.

The falling off of survival percentage and mean height growth
of stumps below this range of size is much more marked than that
of stumps above this range, except in the case of three-year old
stumps.

102, Dalbergia latifolia.—Results show that the best range
of diameter is from 0-2” to 0-6”. Witbin this range it does not
matter whether the stumps are one year or two years old but of
course only a small proportion of one-year old stumps are big
enough to be within this range.

Stumps over this maximum diameter although showing good
height growth tend to result in a much smaller survival percentage.

103, Pterocarpus marsupium.—Results show that stumps from
04" to 1-0” diameter do best and that within this range it does
not matter whether the stump is one year or two years old, Gene-
rally, the older and bigger the stump the better the result. The
falling off of survivals and height growth above this range is much
slower than it is below this range.

104, Terminalia crenulata.—Results with this species showed
that stumps from 0-4” to 0-8" diameter do best and within this
range there is little difference between one-year and two-years old
stumps,

Smaller and larger diameters than this range gave poorer
results either in survival per cent or in mean height growth or
in both, '

105, Artocarpus hirsuta.—Experiments were done ai four centres
with this species. Results so far show that stumps between 0-3"
and 1-3” diameter do best and within this range it does not matter
whether the stumps are one or two-years old. It should be noted
however that only a small percentage of one-year old stumps are
big enough to come within this range.

Abbreviated results are—

Survival percentage after one season,

Diameter of sAtumpa in inches.

r -

Locality. Age of 02 0'3 04 05 0'6 07 0'8 11
stumps,  — —  — . .
03 04 06 0'é 07 0’8 0'9 13
Begur - .. Oneyear .. 86 .. 92 02 . . .
E Twe years .. .. 62 70 80 78 . 8
Kannoth .. One year .. 84 08 06 e .. .. ..
Two years .. .. 82 96 i . .- 86 98
Dhoni .. One year ., 10 32 49 .. .. .. ..
Two years .. 51 53 56 .
Topslip .. Oneyear .. .. 81 .. 82 .. ..
s . Two years .. . . 390 55 60 “

®
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Mean height growth in inches after one season.

Diameter of stumps in inches.

Locality. Age of

stumps. 0-2 03 (X 05 0'6 07 08 - 11
¢-3 04 06 06 07 0'8 09 13
Begur .. Oneyear .. 44 . ., 6'6 75 .. A .. ..
Two years .. .. 651 55 5 6'4 e .. 71
Kannoth .. One year .. 55 5 66 .. e .. .. .
Two years .. .. 82 87 13'0 16'8
Dhoni .. Oneyear .. 68 11'5 12-7 . .. . ..
Two years .. .. .o 87 11°3 12°6
Topslip .. One year .. 40 b1 5'6 .. ..
Two years .. .. .. 47 53 52

(For full experimental data see paragraph 316.)
106. Stump planting—Teak—Effect of depth of planting—The
experiments in this subject were continued and were done at five
centres during the year.

Four treatments were applied (A) planted on 1st April 1938
normally (B) planted on 1st April 1938 buried (C) planted on 1st
June 1938 normally and (D) planted on st June 1928 buried,
In treatments (B) and (D) the stumps were made normally with 1”
of stem and 9” root and planted in the ground 1” lower than they

were originally in the nursery, ie., planted with the t
stem flush with the ground. P e top of the

In the late planting (June) the treatments produced no appreci-
able difference in survival percentage or in mean height growth
from the control,

With tl}e early planted stumps however differences (all in favour
of the buried stumps) were much greater and in three out of five
oases reached sigrificance, We have now done fourteen experi-
ments in this subject at five centres over three years and the averaged
results for 1he early planted stumps show an increase in survival
percentage of 12 per cent and in mean height growth of 9 per cent
It therefore appears that it is decidedly beneficial to plant the
stumps with the top of the 1" shoot flush with tke ground when
doing early planting,

Abbreviated results are as follows :—

Survival percentage of stumps Mean height growth in §
planted on of smmpsg planted ol;cheo
Locality. r A - p A

1st April 1038.  1st June 1938.  1st April 1938.  1st June?Dsa.
Burled. Nor- Buried. Nor- Buried. Nor- B T~

mal. . mal. . mgf. . Burled. 11;21’:

Begur . . .- 08 07 99 08 389 y . .
Dhoni .. .. . 28 89 99 100 238'4 ?gé %%2 }33
Walayar .. o .. 88 67 95 100 15°4 188 115 130
Topslip .. o . 99 90 98 968 324 . 839 161 163
Kannoth .. .. .. 98 100 98 94 180 ' 13'6 88, 80
Average .. 98 89 98 . 98 B¢ 334 1m0 138

Average of 1088 experi- ~ K

ments .. .. .. 68 55 1)1 8 821 814 7 181 . 176 -
\ . . My

Average of 1037 experi- : C
ments .. .. < 86 70 9 - 92 37 301 s 140

Average of 1938, 1937 and

1938 expetiments 88 71 95 92 . 308 - 289  ige agk

-
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The above figures also give another example of the results of
extreme early planting compared with normal monsoon planting,
The ratio of the mean height growth of early planting to that of
late planting is 2:0 : 1,

(For tull experimental data see paragraph 317.)

107. It should be noted however that a practical difficulty arises
with this method of burying stumps. After planting and before
the sprouting of the stumps, an inspecting officer, to make sure
that stumps have really been planted, bas seriously to disturb
them in order to see them. In consequence of this, recently in
one Tegeneration area a portion was completely missed out in the
original planting and it was not discovered until the replacement
of casualties was done.

108, Depth of planting teak stumps—Disirict work.——Experiments
in the burying of teak stumps were done by the district staffs in
six districts. Of these experiments, the results of five districts
confirmed those of experimental results that the burying of stumps
in premonsoon planting is decidedly beneficial. The results of
the Nilgiris division were not reliable as the planting was done
too late in the year to be of any use.

Height measurements were not taken by districts and those
that reported in favour of burying stumps did so on the basis of
the saving of casualty replacements.

South Coimbatore division reported strongly in favour of buried
stumps,

The results of the remaining four districts are as follows :—

Casualties that bad to be

replaced.
District. Locality or range. Dato of planting. L - ~
Buried Normal
stumps, stumps.
South Kanara .. Mangalore .. .. 9th April 1038 7 16
Mangalore .. .. lst May 1988 6 12
Nilambur .. .. Nilambur .. .. Last week April 3 2
Amarampalam .. Do. 3 22
‘Wynaad .. Chedleth .. .. Early April .. .. 3 8
Palghat .. .. Walayar .. .. Mid April .. .. 6 27
Elival .. .. Do. o .. 10 61
Dhoni .. .. Do. .. .. 3 1
Average .. b 19
Dper cent. per cent.

The above figures are very striking confirmation of experimental
results and show a saving of casualty replacement of 14 per cent,

109, Stump planting—>Storage of stumps—Teak.—In each of
three centres, two experiments on the storage of teak stumps were
done. In all these experiments teak plants were dug up in the
nursery at intervals of five days, made into stumps, tied into bundles
and stored in well ventilated rooms, The period of storage ranged
from 0 to 35 days. In one set of experiments the stumps were
dug up before the plants had sprouted in the nursery and were
planted on 10th April 1938 and in the other set the plants were dug
up after they had sprouted and were planted on 5th May 1938,
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The stumps dug up before sprouting took place stored well
for fifteen days except in one case and then very rapidly deterio-
rated, while those dug up after sprouting, deteriorated, much
less, storing well for twenty to twenty-five days, There was practi-
cally no difference at all in the resulting height growth of all sur-
vivals of all periods of storage.

This investigation has been going on for five years and is now
concluded, The five years have not been normal and two of them
have been abnormally dry and hot hot weathers,

110. The investigation has conclusively shown—

() that teak stumps keep much longer without deterioration
if they are dug up after sprouting in the nursery,

(ii) that there is mno appreciable deterioration in mean
height growth due to storage, and

(iii) that even in bad years climatically they will ke
two to three weeks without deterioration, Y ep for

This indicates that even under exceptionally adverse weather
conditions they will keep long enough to be sent trom any one part
of the Presidency to any other without fear of serious deterioration

(For full experimental data see paragraph 318.)

111, “ Shaving ” of teak stumps —While on tour it was noticed
that in some districts while makirg teak stumps it was the practice
carefully to cut off not only strong side roots but also all the small
rootlets and root hairs, This besides taking time increases the cost
of the stumps. In consequence during last year two experiments
were done at Begur and Kannoth comparing the results from such
“shaved ” stumps with those from which only the strongest of
side roots had been cut,

Results at the end of the first growing season after planting
showed that there was no appreciable difference in percentage of
survivals and no significant difference in mean height growth
between the treatments,

These experiments were repeated in 1938 at three centres for
both early planting and monsoon planting. As will be seen in
the tables below results confirmed those of last year and show that
the extra care and expense of this operation while making stumps
is not economically justified.

Abbreviated results after one growing season are as follows 1—

Survival percentage.

Date of planting, 1st April 1938, 1st Jine 1938,
Troatment. Normal. Shavcd.1 'Normal. Shave(;‘
Begur . . . 97 99 97
Dhoni . .o . 95 99 98 gg
Topslip . .. .. 95 98 99 05
Average .. 26 97 98 97
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Mean height growth in inches.

Date of planting, 1st Apri) 1088. 18t J une 1938,
Treatment, rNc»mm.l. Shavet;. ’N ormal. Shaved,
Begur ‘e .. .o 386 41-3 133 13-1
Dhoni ‘e .. .. 16-6 14-6 136 12:6
Topslip . . . 38-6 41-7 21-6 201
Average .. 81-2 8256 161 15-2

The above figures also again demonstrate the 100 per cent
increase in height growth that is obtained in the first year by carly
planting.

112. Teak plantstions—Effect of planting espicement on growth,
tending and costs.—For some years it has been realized that modern
teak plantation technique such as the premonsoon stump planting
of stumps selected of the best size and intensive tending has upset
the old ideas of plantation tending and early thinning.

It has been found that at Nilambur in first, second and third
qualities (All-India sccond, third and fourth qualities) with an
initial 6’ X 6’ cspacement, under normal circumstances thg ﬁrsb
thinning is required to be approximately a 30 per cent thinning
at ages 3, 4 and 5 years respectively for the different qualities.

This in practice tends to upset a thinning programme and in
consequence the effect of initial espacement is once again being
studied.

A great deal of work has been done in the past on thix problem
with teak in many parts of India and clsewhere and the general
trend of this work has been to show that an initial espacement
wider than 6’ X 6’ was not advisable.

It is realized however that none of the existing work has been d@e
using modern plantation methods and hence we must start again

to study the problem.

In consequence, two large scale cxperimental plots have been
started at Nilambur using latin squares of blocks of plants in order
to determine whether by increasing the 1mt:ml espacement to
8} x 8} in the better quality areas we can raise teak crops of tho
same condition that will not require to be first thinned before thpse
on the poorer qualities of soils. It is also hoped that plantation

costs for these better qualities can be reduced.

At the end of the firsb growing scason after planting the plots
showed the following results :—

. ival, M Rolatl
Experiment number. qt?nlltfty. Espacement.  Burviva haf;l;lt. g o:tsYe
PER CENT. INCHES.
. 6’ x 6’ 99 46-6 1-00
Experimental Plot 149 .. I 83 X 8§’ 100 422 (1)83
. 8’ x 6’ 100 45- .
Experimental Plot 180 .. II S0 % &0, 300 (o 065
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It remains to be seen how the plots progress.

113. During the course of preparation of the new Nilambur
Working Plan it has been found that plantations do not settle
down to their qualities (by height) until they are at least five
years old. It is interesting to rotc that so far as the above experi-
ments have gone they show that site quality has little effect on
height in the first year,

All sub-plots of both treatmerts of both experimeital plots
have had exactly the same tending throughout and it has been the
same as that done by the district in the surrounding plantation.

114, Drrigated  teck  plantations—In 1932 experiments were
started in the raising of irrigated teak plautations ncar Mcttupala-
yam after clear fellirg and burning mixed deciducus forest of poor
quality. The arca has an average annual rainfall of 56-2”
and most of this comes from the north-east monsoon,

Two methods of irrigation have been tried so far (1) by flooding
(s in paddy cultivation) and () by percolation from shallow
channels, ore chaimel per two rows of teak. The indications so
far are that flooding is more difficult and more expensive to do and
also uses more water than percolation.  There is practically no
difference at all in the resulting growth of the teak between the
two methods,

In the 1932 plantation in which jrrigation was stopped after
two and a half ycars. it was started again in the fourth year and
three treatments applied (@) control, () irrigated by percolation
once & week and (c) irrigated by percolation twice a week. During
the fifth year the average height increment per tree for the three
treatments was (¢) + 318’ (b) + 568’ and (c) + 712’ and in the
sixth year (#) 10-6", (b) 111" and (c) 9-9’ while the corresponding
diameter increment per tree has been in the fifth year (a) +0+65”, ()
+0:76"and (¢) +0-79" and in the sixth year (¢) +0-927, (b) +0-90"
and (c) + 0-86". It thus appears that irrigation is felt in the fifth
year but that in the sixth year of the life of the plantation its
effeet is scarcely felt at all. This indication needs confirmation.

115, In 1938 (i.c., at six years old) half of the 1932 plantation
was sold standing. This sale fetched Rs. 173 per acre and as the
expenditure on this plantation had been Rs. 68-8-0 per acre,
excluding overheads this shows e profit of Bs.17-8—0 per acre per annum
and has thus been a very profitable investment in a scrub fuel forest
even though the irrigation is expensive. It should be noted that
these costs are the actuals of experimental work and therefore
considerably higher than should be the case with district work.

This felled arca is being regenerated naturally by irrigated
teak coppice and so far, at two months after felling, the coppico
is 2" 6” high and the mortality of stools has been less than 1 per
cent.

The unfelled part of the 1932 plantation was given a thinning
of roughly 60 per cont and the thinued poles fetched Rs. 98 per
acre. The operation of first thinning thus much more than paid

44
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for the costs of the plantation and there is still 2 fine main crop
of 316 stems per acre on the ground. :

The crop that is left has an average height of 44’ and an average
diameter at breast height of 5:0” at geven years old.

116. In the 1936 experiment in one treatment the irrigation
was stopped after the first monsoon and the height increments in
the second year were (i) unirrigated 6’ 0” and (ii) irrigated 12-1'.

In the third year the corresponding height increments were (i)
unirrigated 4-4” and (ii) irrigated 6+5°.

Thus the cffect of the irrigation was very marked in the second
year and although very appreciable in the third year, yet it was
not so great as in the second year,

Tt is to be noted that at three years old the average height of
this plantation is 22-7' in the irrigated plots and 137" in the un-
irrigated plots.

In this experiment in the first year it was found (as in the 1932
experiment) that irrigation by percolation was cheaper and more
efficient than irrigation by flooding, In consequence all work after
1936 has been by percolation from shallow channels.

117. In the 1937 experiment we are trying the cffect of irriga-
tion up to the first, sccond and third years, At the end of the
second growing season after planting the plots irrigated up to the
first monsoon showed an average height of 13'7’ while those irri-
gated up to the sccond monsvon showed an average height of 15+5°.

118. In the 193¢ experiment we bave three treatments and all
these plots have been cqually irrigated twice a week up to the first
monsoon to get them established.

Treatments have been applied at the first monsoon and are
(a) unirrigated control, (b) irrigated once a weck and (c) irrigated
once a fortnight.

Throughout these experiments, in one irrigation the water is
allowed to flow through the arca for 3 hours in the early morning,

Thus in a few years we hope to get reliable information on (i)
the best method of irrigation, (ii) how many years of irrigation are
essential and (iii) the minimum monthly irrigation necessary.

This type of work is of course very limited in its extent but
there are many places in the Presidency where it can be done. 1ts
financial success is due to the fact that it is done in a comparatively
dry district where there is nothing to compete with the final product
of teak poles. The cost of transport of such teak poles from natural
teak areas is prohibitive.

1t must of course be remembered that after the first planting
the subsequent regeneration is by irrigated coppice and this is much
cheaper than the planting.
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119, Swietenia macrophylla.— -As previous year’s work had shown
that this species only stumps very poorly, this year’s work was
confined to comparing direct sowing with transplanting of various
sizes of transplants.

Four experiments were done during the year and in addition
four experiments of 1937 and four experiments of 1936 were re-
measured.

In genreral in the 1938 experiments sowing was found to be as
good as the results of the best size of transplants ard better than
the poorer sizes in survival percentage but at the same time sowing
is rather uncertain. These excellent results by the direct sowing
of mahogany are however abnormal and must be regarded with
caution.

120. Comparing sowing, and transplanting, average results in
January 1939 are only given for survival percenrtage as the height
growth of trarsplants largely depends on their initial size.

Average snrvivixl pereentage.

Yeor. ~ - Remarks.
Sowing, Trans- Stump
planting. planting.
1938 .. 62 71 Not done Four experiments at four
contres averaged.
1937 .. 78 74 . Do.
1936 - 84 53 » Do.
1935 .. 36 73 »» Do.
1934 .. 50 50 8 Two experiments at two
centros averaged.
Average .. 61 64 8 Average of cightoen experi-

ments at four centres over
five years.

Comparing the results of using different sizes of transplants
from 3" to 48" high it appears that transplants from 18" to 36"
high do best as far as survival percentage is concerned but their
growth shows that they feel the shock of trarsplantirg far more
than do the smaller sizes of transplants. The larger sizes of trans-
plants appear to be more susceptible to attacks by both the shoot
and collar borers and this is particularly so under evergreen cover.
Height increment after the first year is very much the same for all
the sizes of transplants.

(For full experimental data see paragraph 319.)

121, Swietenia macrophylla—Planting in the open.—Experi-
mental Plot 140 Nilambur division which was started in 1936 had
as its object to determire from the growth and susceptibility to
borer attack the best size of transplant and best espacement for
mahogany on an area of mixed deciduous forest which had been
clear felled and burned. It is a large scale experiment arranged
in randomized blocks ar.d consists of espacemerts of 3’ X 3’, 6" x 6’
and 9’ X 9’ ard three sizes of transplants 6" to 127, 12" to 18°
and 3’ to 4'.

At the end of the first year there was very little difference
between the treatments but heavy casualties had ocourred owing
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to the exposure of the plot and in consequence a natural shade
crop of T'remu orientalis was allowed to come in.

The plot is now 98 per cent stocked with the Trema 22’ high
and the mahogany 5’ to 8’ high. It is now a plot of mahogany
under a shade crop of Trema and looks very promising. Shoot
borer attack has almost completely stopped since the shade crop
came in two years ago. '

122. Swietenia macrophylla—planting under an artificial shade
¢rop.—In Experimental plot 151—Palghat division. a shade crop of
Trema orientalis was raised in 1935 by direct sowing at an espace-
ment of 6 X 6. Owing to monsoon floods and consequent wash
of the seeds it developed as a broadeasted crop. In June 1936
the Tremn was roughly 6 high ard was urderplanted with three
sizes of mahogany transplants (i) 5” high, (ii) 15}” high and (iii)
27" high. Results at the end of the first year showed little difference
between the treatments, the smallest size of transplant however
doing slightly the hest.

It was obvious during-the year that the shade was too heavy
for the mahogany, and in. May 1937 the 7'rema which was 20 high
was thinned ard reduced to an even 6’ x 6’ spacing.

Measurement in Janunary 1939 showed the plot to be 84 per cent
stocked with mahogany of an average height of 32’ The T'rema
is also a full crop with an average height of 32. The mahogany
is almost cntirely free from the shoot borer, in great contrast to
the mahogany in the open surrounding the plot which is riddled
with the shoot borer.

(For experiment on this pest see paragraphs 154 to 160.)

123. As a result of the work scen in Bengal three further experi-
ments were initiated during 1937 in which mahogany is raised
simultaneously with the shade crop, and in addition the mahogany
is split up into small blocks by other non-meliaceous species. The
object is to minimize shoot borer attack by mears of the shade
crop and to localize collar borer attack by this segregation of the
mahogany plots,

These plots are Experimental plot 40, Wynad division, which
consists of alternate strips of mahogany and padank (Pterocarpus
dalbergioides) there being five lines of padauk and seven lines of
mahogany ir the respective strips. The mahogany strips consist
alternately of (i) mahogany and Trema at alternate stakes aud (ii)
mahogany and Trema in alternate lines. Experimental Plot 143
Nilambur division is similar but with mahogany and cashew
(Anacardium occidentale) 1n alternate strips and Experimental
Plot 154 Palghat division which is mahogany and teak in alternate
strips.

At the end of the second year these plots are all fully stocked
and look very promising. The Wynad plot was however visited
by bison which browsed the Trema and by wild elephant which
uprooted some of the Pterocarpus.

FOR THE YEAR 1938-39 49

These plots are almost completely free from the shoot borer.

They were repeated in 1938 in Experimental Plots, Wynad
51, Nilambur 147, and Palghat 168. These plots are also fully
stocked.

The experience we have so far had in this work shows that the
best way of raising the mahogany in such areas is with a shade
crop of Trema, the Trema and mahogany being in lines 6’ apart
and the mahogany close planted in. its lines.

124. Artificial regeneration of Bambusa arundinacea in experi-
mental gardens.—In 1937 experiments were done at Begur and
Topslip in which direct sowing, planting of 1 year old transplants
and plarting of 1 and 2 year old rhizomes were compared. In
addition, plants with multiple rhizomes and multiple rhizomes
separated into single rhizomes were also compared. Abbreviated
results are as follows :—

One-year One-year One-year Two-year Two-year

Experimoent Sowing. secdlings. rhizomes rhlzomes rhizomes rhizomes
number. split. not split. split. not split.

Survival percentage after two seasons.

Begur—107 .. 8 88 34 38 24 17
Topslip—151. 17 8 .. 86 . 76

Mean height growth in feet after two seasons.

Bogur—107 ., 7.8 15-3 14-0 15-8 12-7 147
Topslip—161. 94 11-4 . 116 .. 114

NoTe.—The heavy casualties which occurred with rlizomes in the second year
are not normal.

It therefore appears that there is very little to choose between
transplanting and rhizome planting or between splitting rhizomes
and planting them whole. In general it is apparently better to
plant whole rhizomes. The result needs confirmation by repetition.

125. These experiments were repeated in 1938 with the following
results when measured at the end of the first growing season,

Experiment number. S'owing. One-~year One-year Two-year Three-year
seeclihgs. rhizomes, rhizomes. rhizomes.
Survival percentage.
Begur—128 .. 1 08 70 87 .73
Topslip—182 .. .o 19 88 93 »

Mean height growth in feet.

Begur—128 .. 0-8 37 32 49 31
Topalip—182 .. .. 2-5 44 50 *

* Treatment not done.
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126. In addition, three experiments were done comparing
multiple rhizomes with separated rhizomes. Results were as
follows :—

Multiple rhizomes. Separated rhizomes.
Experiment number. Year, —
Survival Mcan height Survival Mean height

percentage. in feet. DPercentage. in feet,
Topslip—167 .. 1937 46 13:5 38 10-6
Begur—130 .. 1038 72 33 73 33
Topslip—179 .. 1938 60 34 83 4.4
Average .. 59 6-7 65 61

Thus s0 far as our data goes at present we get the tentative
conclusions that for the artificial regeneration of Bambusa arundi-
nacea, it is better to plant 1 or 2 year old rhizomes rather than
to sow or transplant. These rhizomes should not be separated
before planting.

127. Artificial regeneration of Dendrocalamus strictus (in experi-
mental gardens).—Similar experiments were dore with this species
as with Bambusae arundinacex. Results at the end of the fust
growing season after planting are—

Experiment number. Sowing. One-year Oune-year Two-year
transplants. rhizomes, rhizomes,

Survival percentage.

Bogur—129 .. .. - 11 96 96 *
Topslip—181 . .. 2 10 74 80

Mean height in feet.

*

—129 .. .. .. 18 2-
Begur: . 45

Topslip—181 . - 4-5
* Treatment not done.

ialot
g

6
0

125. A further experiment was done comparing multiple rhizomes
with reparated rhizomes. Results at the erd of the first vear
were—.

Single rhlzomos. Multiple rhizomes.
Experiment number. — s 3 >
survival Mean helght Survival Mean height
pereentage. in feet. bereentage, in feet.
Topslip—180 . . 67 37 79 4-1

Thus with Dendrocalamus strictus we come to the same tentative
conclusiors as with Bambusa arundinacea that it is best rot to
geparate rhizomes before plantirg and that rhizome planting is
superior to transplanting or direct sowing.

129. Dendrocalamus strictus—Raising of artificial plantations for
study of intensive working.—In Experimental plot 160 of Palghat
division an area of half an acre has been raised with this species
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by the planting of 1-year old rhizomes. At the end of the second
growing season after planting the area is 100 per cert stocked
and the plants have an average height of 9-4 feet.

In Experimental plot 71 of South Coimbatore division ar area
of one acre was raised by planting 1-year old rhizomes and seedlings
in alterrate lines. 'This is however in a dry district type of climate
ard it was attempted to raise the bamboo under the standirg dry
fuel thorny forest.

At the end of the second year the stocking was only 35 per cert
with a mean height growth of 12:1 inches. It was obvious that the
bamboo was not thriving and in consequence this year, the growth
on the area is being clear felled and burred and the bamboo will
be raised as an ordinary ‘rab’ plot. This is being dore because
corcertrated bamboo plantatiors in dry fuel forests (if they can
be raised successfully) will be very profitable firancially.

130. Terminalia crenulata—Heredity of * figure. ”—For some
years we have been trying to collect seed of ¢ figured ** Terminali-
crenulata trees. The procedure has beer to blaze all trees of this
species in a regeneration area just before felling ard collect the
seed separately of each tree which from the blaze appeared to
be figured. When the tree was felled it was examined for figure.

In this way we have managed to raise plants from seed of trees
in which the figure went right through from the bark to the heart
and from the base to the top. These seedlings were raised in a
nursery and stump planted into two experimental plots (No. 38,
Wynad division, and No. 82, South Coimbatore division). We
thus have nearly three-fourth acre of plants grown from the seed
of Terminalia crenulain trees of proved figure. The object of the
experiment is to determire whether the *figure ” is trarsmitted

through the seed.

The present state of the plots is —
Experimental Plot No. 38, 2years .. 63 per cont stocked. 64-6 inches ave-
Wynad division. rage height.

Experimental Plot No. 82, 1 year .. 54 per contstocked. 27-0 inches ave-
South Coimbatore division. rage height.

131. Artificial regeneration of Chloroxylon swietenia.—The
experiments of 1935 and 1936 were observed during the year and
remeasured. In the 1935 experimerts casualties have been negli-
gible but the growth is very slow. A number of plar ts apparer.tly
dead last year have put up new shoots from the base. The plot
shows a survival percertage of 65 and a mean height growth of
22:6 inches at the end of the fourth year.

In the further experiment done at Begur in 1936 comparing
large and small trarsplants and large ard small stumps of this
species, stumps now show a decided superiority over transplar ts
having a survival percentage ard mear height growth of 62 per
cent and 18-3 inches as against 39 per cent ard 16-7 inches.
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132, Araucaria cunninghamis —An i
_ anc 4 — experiment in ¢ -
plla-ntmg of this Specics as 1 year old transplants 8 inches};:}glﬁr?: it
clear-felled area of mixed deciduous forest gave a survival per-

centage of 68 with i o s
N ?ear_ with a height growth of 34-2 inches at the end of the

133. Chlorophora excelsaq.—An experi
‘ : . periment done at Be -
tl;)l?r*lgn}% t}}:e transplanting and stump planting of this specieil;ig\(:/?d
at both methods were successful but stumping was rather better

than transplantin Thi ies cs
fally by cutlzings, 8. 18 species can also be reproduced success-

Forcla i;:Eﬂ{; ?)rr:tliltongdz;a ﬁ?)nﬁ a,lb]%.~At Nilambur at the request of the
rest logist, Dehra Dun, an attempt was made in 19
raise a plantation of mulberry in order that he might use ?: :(())

As we had no previous exper;
. ) d Ous experience of mulbe
:}:maluf eonqru(;ils of Nilambur various methods l;g’re l:;rrlgilr tXZ
© plot was In the current district regenerat; i untec
with teak stumps at 6 feet o that if the mul e Plunted
8 X 6 feet 5o that if the mulberry fujled |
ps : i ailed
rv;;;(')u]dtng; be a blank in the plantation. In betwcen the};ea‘k zmlctlJ
(]';o:m ; b:et X 6 feet espacement cuttings of Morus indica and
X lflr b::ra welrs plzui)teltjl in April 1937, Tt was anticipated that the
Ty would probably require shade und so in
: g , : 5 one pl
gmental.w was transplanted in lines 1} feet away fromp ;)}EeTz?ﬁ
erry ll;es and in another plot Tephrosia candida was similarly
sown. In Jgnuary 1939 the plot was enumerated and measured
and all species were very nearly 100 per cent stocked “

Height growth was as follows :—
Nilambur Experimental Plot No, 144,

Sub-Plot A4, Sub-Plot 0..1.
FT. T

Morus indica .. .. «+  12:2 Morug indica .. 117
Teak .. .. .. .. 34 Teak .. . -
Trema orientalis .. .o 15-0 o v o4

Sub-Plot B, Sub-Plot C..2,
Morus indica .. .. .. 97  Morus alba .. 8-9
Teak .. .. .. .. 2.1 Teak . e ) N 7.
Tephrosia candida .. .. 10 ) v 7

It is obvious from this plot that at Nilambur M
successfully established with ease and it does not requiroe ”:; 02;11 ge
at all in the first year, y shade

135. At Dhoni an experimental garden experiment
comparing the regeneration of Morus albg b;g:umps &ngag i‘::;?
tings. Both methods were equally suoccessful being 97 pexy cent
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i g ioht growth of 26 inches at tht? end (?f
stocked with . mean bele N% shade at all was given in this

the first growing season.

experim nt, Nilombar (& ‘
’ i ila xperi-
lot of Morus alba was raiscd at  Nilam ur A
merﬁaflmg{l:tr ?52) in a swampy area in the current district tcak
regeneration area At the end of the year this plot was 98 pet

cent stocked with an average height of 18 inches.
3 ) is ies has now been success-

6. Vitex peduncularis—This species has

fu]ll3iﬂteruceg into most of our malarial districts. The seed was
othined from Assam. Decoctions of the leaves of these plant
have already been used apparently successfully in :Ohree ca»se;cr h(‘/
black water fever (two at Nilambur and one in the Wynad). is

-
isi ; ars old and abhout 3tob
is surprising as the plants are only two ye

feet high.

137, Observation experimental plots of exotics 1 m@xedcbie%zflf}fg
forest of fair quality —A number of plots have beent e: (ixn 1(;“%;
to observe the growth and deve1.(>pnlcn'§ of KOME Eix‘o {(f} o : m‘ld
of mixed deciduous forest of fair quality nfwrkc ear-felling
burning. These areas are in general not fit for teak.

(1) Pterocarpus dalbergioides (Padauk).

is doi y h (Wynad division)
i« specics is doing very well at Kannoth (Wy
and mrfx}lilr:ﬂ;}e)i(:; qulxrden e%{pcriments had shown that it was probably

guitable at Nilambur in areas unfit for teak. In consequence last

i No. 148) was

i large scale esperimental plot ( ' :
oo g?‘lc;%vth and development of the species at this
f «oil. At the end of the first growing
acre 98 per cent stocked

year at
raised to observe the

gentre on a laterite type O
season after planting it wa
with a mean height of 57 feet.

(2) Dendrocalamus brandisis.
138, There were & few clumps of thisﬂlpambosv i;nz}(lie :;)nﬁﬁ:ﬁ
] istri rest er, , ana
of the bungalow of the District Forest andc L ental plot

secded in 1935 )
toddy. These clumps sec n 1030 A d thizomes.  After the
(No. 57) was planted in 1938 with 3-year o with plants of

firg growing season it is } acre 99 per cent
an average height of 37-6 inches.

. (3) Bambusa polymorpha.

divi-

mental plots (Nos, 83 an;l. €5a(i, X\lfg!;f}fm 1; -
i iced with this species by planting yt e nenson
Slt? n]%ewere rri:(li Kannoth, At the end of the first g

a ur & . nd

the stgt:e of the plots was as follows : i

Kannoth (Experimental Plot 53) } acre 96 per ce
mean height 49°5 inches.

s two third

139. Two experi

t stocked,
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Begur (Experimental Plot 56)  acre 86 per cent stocked mean
height 24'3 inches.

(4) Chlorophora excelsa.

140. Quarter acre of this species was raised by stump planting at
Begur (Experimental Plot 54), At the end of the first year it was
78 per cent stocked with plants of an average height of 19-5inches,

141. Teak coppice forest—Filling in blanks with stumps —Obser-
vation of Experimental Plot 47, Palghat division, was continued. In
this experiment an attempt was made to fill in fairly small blanks
in a teak coppice forest by using teak stumps at the time of felling.
This was done in 1926 over 1 acre, In 1939, after 13 years (ie.,
nearly half of the rotation of 30 years) 55 per cent of the stumps
were still surviving but were only approximately half the girth and
three-fourth the height of the coppice poles surrounding them,

Although these stump plants have not taken their place in
the crop, yet, if they survive to the end of the rotation they will
coppice and the object of their introduction will have been achieved.
This however dces not appear likely ag they are now very heavily
suppressed,

142, Teak plantation—Casualty replacement in the second year —
The investigations into the fate of casualties replaced in the second
year of teak plantations in localities having the West Coast type of
climate were continued. The indications are that such replacements
do not take their place in the crop and are therefore not financially
worth while,

The following table shows results obtained so far. This table
shows that many of the replacements die out and that those that
survive have not taken their place in the crop at the time of the first
thinning which is usually in about the fifth year,

These considerations of course only apply to cases where
casualties are comparatively few and not to the wholesale replace-
ment of a failed plantation,
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143. Casualty replacement—District work —Three experiments
in Godavari Upper division have been done with the same result
that the replacements grow up as suppressed stems and never take

.their place in the main crop.

144, Regeneration of swampy localities—In the plantation
working circle of Mount Stuart (South Coimbatore division) small
swampy areas frequently occur. These are unfit for teak planting
and in 1937 an experiment was started to try and regenerate such
areas with Lagerstroemia flos reginae. At the end of the second
year the plot was 66 per cent stocked and looked quite promising,

145, Teak—Flowering and fruiting on the terminal shoot.—Qbser-
vations have been carried out in the Wynad division on the flo-
wering and fruiting on the terminal shoots of young teak trees,
This occurs usually in small patches on lateritic soils.

It is observed that the terminal shoot usually dies and new
branches sprout from the sides of the shoot. Thus with young
trees, they do not necessarily die but suffer a considerably retarded
height growth and form a low bushy crown.

146, Regeneration of semi evergreens after clearing and burning
what s now deciduous forest—In Experimental plots 41, Wynad
division, and 153, Palghat division, an attempt was made in 1937,
on the lines of Bengal practice to raise evergreens after clear felling
and burning the secondary regrowth resulting from old shifting
cultivation. This secondary regrowth is deciduous on areas that

were originally probably evergreen, The localities were Kannoth
and Dhoni,

In both the experiments Hopea parviflora, Mesua ferrea and
Artocarpus hirsuta were raised (i) under a cover crop of Tephrosia
candida and (ii) under a shade crop of Trema orientalis,

147. The tentative conclusions from these experiments at the end
of the second year are :—

(i) Artocarpus hirsuta grows best without such a cover or

s 32 shade crop.
2 E 3ft :g:oxelgd ot‘A :’htil:fl el:gr ofAft tl;'e ond At the end
g 2 yearof of planta-  ° of plantacT  ©f ffth year ii) Both Hopea and Mesua can probably be raised in such
£ Planta of pl
8 » g plantefion tion, tion. ton localities under a cover crop of Tephrosia candida.
Division, e 3 f s Eg2. 5 2 b wale. T wae . .. .
g g o B anl3s B o=%lss 7 SElSg B BI3 g (iii) The shade crop of T'rema orienialis is however not suffi-
=) . = N L R - = . . ey s . .
g ° 53 gég §°% g5 §§ o8 iy “ESF 24 Bg 2 cient in the first year and it is unlikely that species such as
-t = — 20 [} . . . .
g s; 2£53§8% g% 82 ,g:;% g% 22 gég §.§ ga ggg g3lgd Hopea and Mesua will survive in this way.
@ w®  asay LaE) 846 ve o Blgs g2t Fp|8
S 8 %8 £8 8488 & ]0"‘ 5 Sulhw & w R& 25 . . .
& & 80 &TETUESIRS gREEe[e ga = 25|58 g;% 2e gs The experiments were repeated in 1938 with Hopes and Mesua
AcS. ' at Kannoth (Wynad Experimental plot 52) and with Hopea and
Palghat .. .. 135 2 1033 13 77 02 62 os 50 o8 S ob Cedrela at Dhoni (Pa,l_ghat Exper.imental plot 167).  This repetition
Commbators South. 61§ Iout S5 o 02 % $¢ m o5 @ op o confirmed the tentative conclusions drawn from the work of 1937
Mooty .. M5} 1985 19 85 02 o5 14 1607 and also showed that Cedicla can be raised with a certainty on
Hillycountry .. 145(2) ¢ 1935 18 85 0 . 0-9 74 09
paillly contey .. MB) b 1932 18 8 01 $ o0 & oe 81 o9 such areas by these methods,
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Mixed deciduous forest of good quality—Entomological Work.
I. Teak Defoliators.

148, The Forest Entomologist, Dehra Dun, maintained an
insectary at Nilambur during the year from April 23rd to August
9th, 1938 for the purpose of trying to breed and release parasites
of the teak defoliators. It was however necessary to close down
the insectary earlier than was planned owing to shortage of funds,

Parasitism censuses—Parasitism censuses of the teak defo-
liators, Hapalia machacralis and Hyblaca puera and of the under-
growth defoliators Lygropia quaternalis and Sylepta sp. indicated
that the parasitism percentage fluctuates more widely in the teak
defoliators than in a well controlled species such as Lygropia. In
the teak defoliators the rise in the parasitism percentage is due to
their specific parasites and not to the polyphagous parasites. In
Lygropia, the specific parasites are subordinate to other elements in

ghe parasite complex and a greater stability results from this con-
ition,

The conclusion is that the larger the number of compensating
or poly_pha_gous parasitic species available, the narrower would be
the oscillatiors in the total parasitism percentage.

149, Wilt disease.—A most important factor in defoliator
control in Nilambur is wilt disense. Tt is hoped that a specialist

can be found who will identify and study the causative organism
which is at present unknown,

During the past scason defoliation was economically negli-
gible inextent,

A new scheme for measuring the loss of increment due to
defoliators has been discussed with the Forest Entomologist, Forest
Research Institute, and the Central Silviculturist, Dehra Dun and
is being started in the coming year,

150. Hxchange of parasites with Burms.—The exchange of teak
defoliator parasites with Burma was successfully continued and

during the year two additional species were successfully im
and released at Nilambur. y imported

151. Recoveries of previously released parasites.—
(as reported last year) was relcased in 1937,
were recovered in April 1938 thus showing
successfully passed through 10 to 12 generati

Cedria paradoxo
Cocoons of this species
that the parasite had
ons since its release,

152, Undergrowth and alternative hosts.—A list of desi
speci’es in the undergrowth of teak plantations was(xl egbilfr:rlzkif l;:;::
years report and later published in the Indian Forester 1938
page 489. Further work has enlarged this list of uscful plants,
additional alternative hosts of parasites have been discovergd‘ and’.
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new records of parasites have been made in Nilambur. An u}_)t?-
date summary will be included in the Central Silviculturist’s
Bulletin on the ¢ Pure Teak Plantation.”

153. Publications.—Three publications on the parasites of teak
defoliators are being published by the Forest Research Instituto,
Dehra Dun, in the near future.

II. Mahogany borers.

154, (@) Collar borer—Pagiophloeus longiclavis—Uprooting as
@ control measure.—Plants are liable to be attacked for at
least six months of the year. Regular analyses at Dchra
Dun throughout the year of mahogany plarts pulled up
as attacked as soon as they showed any external sign of ill health
showed that the incidence of living borers in such plants is very
low (often mil), and it is therefore concluded that this method
is not economically worth while except for a limited period at the
beginning of the season.

155. Traps—Experiments with billets as traps for the beetle
show that Cedrela toona freshly cut, can be used as attractive traps
and that more beetles could be destroyed by this method than by

uprooting (for equivalent labour). Further experiments in this
method are in progress.

156. Experimental plots.— The data for incidence of attack in
these plots show that the liability to attacks is greater in plantations
in open sites than in those with overhead shade given by trec
canopy or by undergrowth or by cover crops. Deep undergrowth
shelterirg mahogany in clear felled plots prevents increase in
incidence of attack more cffectively than does overhead shade of
trec canopy. [t 1s probable that dense stocking of mohogany in lnes,
with intermediate shelter growth will give good protection.

The average incidence of attack varies with locality more widely
than with conditions inside the plantations and in some localities
the collar borer does not occur ; it ¢s evident that external sources
of breeding are the chief danger factors. These breeding sources
are at present unknown and are the subject of intensive experiment.

A preliminary note on the collar borer was drawn up under
the direction of the Forest Entomologist, Dehra Dun, in September
1938.

157. (b) Shoot borer—Hypsipylo robusta—Experimental plots.—

From the experimental plots the data of which have been examined
by the Forest Entomologist, it is concluded that—

" (i) the 1937 and 1938 incidence of attack by H. robusts was
higher in the pruned plots than in the unpruned plots and
hence pruning is of no advantage as 6 control measure,

(ii) incidence varies with locality and this variation is greater
than that produced by pruning,
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(iii) attacks are more abundant in young mahogany grown in
the open than under canopy shade but this is complicated
by the effect of weed or undergrowth, and shade crops,

(iv) the basis of silvicultural control appears to lie in measures
that reduce the period of production of lateral shoots or
which prevent easy access to them (i.e., dense mixture with
undergrowth).

158. Sack banding experiments—In four centres, 50 mature
trees of Aglais roxburghiono, Chikrassia tabularis, Cedrels toons
Dysoxylum maleharicum, and Swietenio macrophylles were banded

with sacking and the bands were examined weekly for caterpillars
or cocoons of H. robusts throughout 1937 and 1938,

No evidence was obtained of movements of caterpillars down
the trunks of any of these trees,

The crowns of these trees were examined by climbing in March
to May 1938, A few twigs were observed to be bored by H. robusta ;
no evidence was obtuined of attack on the flowers or fruits. ’

It is concluded that the crowns of mature meliaceous trees do
not serve as breeding grounds of the shoot borer to an extent that
contributes appreciably to the incidence of attack in young
mahogany plantations.

159. Biology.— By observations of caged larvee and by deduction
from field evidence it has been ascertained that robusie larvae of
almost all ages are able to bore into mahogany shoots and that
normally a larva leaves a slow growing shoot after having tunnelled
it and attacks another. In shoots two-fifths to one-fourth of an inch
diameter a larva probably does not remain for more than three or
four days. The incidence censuses indicate that the larval popula-
tion is on an average about half of the number of attacked
shoots (range 33 to 82 per cent).

Larvae of all sizes are found in shoots from April to August and
moths emerge in each month up to December at least, indicating
several overlapping generations.

Hypsipyla robusta is remarkably free from parasitism, only a
species of Agrypon was recorded.

A species of Sycunus is predaceous on robusta caterpillars.

An Erotylid which enters the tunnels of robusta has been observed
to destroy about 24 larva in a life of three months.

160. Mahogany shoot borer—District work.—Two years ago in
Nilambur division a small experiment was done by the district to
see whether a spray of lead arsenite was efficacious in reducing
the incidence of the mahogany shoot borer. The experiment
indicated that there might be possibilities in the method.

This work was continued by a carefully laid out experiment
in the Wynad division donc by the district staff. This experiment
gave us a definite result that the spraying had no effect at all on the
incidence of the pest.
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I11I. Phassus malabaricus.

161. The work with Phassus malabaricus on Trema orientalis
described last year was continued and all data obtained sent to the
Forest Entomologist, Dehra Dun.

Note.—The above paragraphs on entomological work are partly extracts from
the reports the Forest Entomologist has given us of the work his staff have been
doing, and partly extracts from the summaries and deductions that he has made
from the data sent to him of the work we are doing ourselves. We have been in

constant touch with the Forest Entomologist, Dehra Dun, and are very grateful
for the help and advice he has given us. )

The paragraphs on the mahogany shoot and collar borers should be read with
paragraphs 121, 122 and 123 which give accounts of the large scale practical atterapts
that we are making to raise mahogany as free as possible from these two pests, the
control measures being purely silvicultural, These attempts have so far been
remarkably successful but our great need at the moment is to discover the natural
breeding grounds of these two pesta.

(b) Evergreen rain forests.

162. All the artificial regeneration experiments done in evergreen
rain forests with the exception of one set (Experimental Plot 27,
Wynaad and Experimental Plot 70, Scuth Coimbatore division—
Raising of evergreens after clear felling and burning with and
without cover crops) have been planting under shade and are there-
fore reported in part (ix) of this chapter ‘“ Underplanting” below
(vide paragraphs 224 to 225).

(¢) Dry fuel forests.

163. Direct sowing in & burned over areu best season.—Remeasure-
ment of experiments 140 to 151 and 186 Emmanur Experimental
Garden at the beginning of the second hot weather showed that the
best season for direct showingin 1937 was June to July, but several
species showed a secondary best date in early September and Octo-
ber though these results were not nearly as good as those from the
early sowings in point of view of height growth.

(For full experimental data see paragraph 320.)

164. A repetition of the above experiment was made in 1938
with 14 species Acacia arabica, Acacia ferruginea, Acacia planifrons,
Albizzia amara, Albizzio lebbek, Cassia auriculata, Pterocarpus
santalinus, Terminalia chebula, Acacia auriculiformis, Acacia sundra,
Prosopts juliflora, Azadirachta indica, Cassia siames and Wrightic
tinctoria. Measurements in January 1939 showed the best date
of sowing to be July to August. Owing to the failure of the north-
east monsoon sowings in September and October were very poor
indeed.

(For full experimental data see paragraph 321.)

165. This best date of direct sowing is one of the most important
and most controversial items of district: rab work in the dry fuel

]
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Yorests. Experiments in this subject have been done at Emmanur
Experimental Garden since 1934 and results up to date are given
below in an abbreviated form. The measurements of sqrvxval
percentage and mean height growth are given for the experiments
of 1934, 1935, 1936 and 1937 at the end of the second growing
season atter sowing. At this stage the plants are established afnd
this time also coincides with the time at which in most districts
tending of rab plots is discontinued.

Survival pemenh‘ae of sowings on

bl i"‘ ! 1 1t 13t 1st 1st 1st ‘ht
nxpeli- At st “ E] .
y A t Se Octo- Novem-  Remarks.
ent. April May June July ugus hmg-“' Qto over
19 30 22 Aversge of 4
1034 .. .. . 13 16 13 . 9
1935 .. .. .. 24 48 (1] 37 37 50 Average 2{ 5
. P - 25 30 Average of 6
1936 . .. 12 43 46 » 55 Spocios.®
1937 .. 24 22 37 36 32 U 46 34 Average of. 13
Ave of ¢
Average .. .. .e 29 a7 » t 3 M : ea'r‘u‘:o oA $
2 [ ] M 25 Average of 14
1934 . 7Y 47 58 [ ) o
Mean height growth in inches of sowings on
Year of — A ~
experi- Lat st 1st 1st 1st 13t st 15t
: . . . Mep- Nov. Remarks.
nwnt. April May Jutic July August o bpe - chb". o .
1934 . .. .. [2.] 87 11-7 12-4 129 123 A\;ence of 4
30 2 : 5 322 335 185 Ave of &
1435 .. . .. 423 346 35-6 epoc
1936 .. .. 863 337 320 487 52 378 32 Amof 6
1937 . 43-8 34-0 330 349 335 34-0 30-6 18-6 Av.e of 18
. . . g B 209 Average of 4
Average - .. .. 35832 aze 324 310 -7 Lverage of
- . - 5 30 1.8 Average of 14
1933 .. 105 110 117 118 13-2 [ 3] ido.

¢ After two seasons growth, t After one seasons growth.

166. The above figures show that the best date of sowing at
Emmanur has been very variable during the past five years ar.d was
as follows —

1934— October 1at,

1935 - August Ist.

1936 June to July with a secondary best date in carly Sep-
tember,

1937 June to July with a secondary best date in early Octo-
ber.

1938~ -July to August.
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The advantage of early sowing is best seen by the inercase in
mean height growth obtained. This compared with normal early
October north-east monsoon sowing showed an incresse in mean

height growth of -
1934—0 per cent (best date was October 1st),
19357 per cent.
1936 - 48 per cent.
1937- 14 per cent. *
Average 17 per cent at the end of the second season’s growth,
This increase in height growth is of great importance in the
struggle against weeds and climbers as soon as tending is discon-
tinued. At the end of the first season’s growth the increase in
height growth is ¢ven more striking being
1934 0 per cent (best date was October 1st),
1935~ 110 per cent.
1936450 per cent.
1937 --70 per cent.
1938 - 308 per cent.

Average— 1838 per cent at the end of the first season’s growth,

This very great increase in height growth in the first year is very
important as it means a reduction of tending and hence cost. It is
the realization of this fact that has evolved the practice of sowing in
May/June and going on re-sowing at reasonable intervals until full
stocking is obtained. This method is followed by most distriots
doing really successful rab work (vide Annual Report, 1935-36,
paragraph 99).

167. There results have all been obtained at Emmanur in North
Coimbatore division and in order to give other districts a climatic
comparison. below is given the average monthly rainfall of the places
for ax long as we have records (i.c.. 47 years) together with the
monthly rainfall during the years in which the experiments have been
conducted. It will be seen that the rainfall of Satyamangalam
corresponds very closely with that of many of the other dry districts
particularly with Ayyalur in Madura district where a great deal
of dry fuel rab-cum-kumri work is being done.

Average monthly

Month. rainfall of 134, 1938, 196, 1937, 1938,
47 yoars,
January .. .. 0-02 274 014 .. .. ..

February .. .. 0-59 .. 025 3-91 2-68 016
March .. .. . U-80 0:71 .. 2-51 033 0-48
Apetl .. 218 143 408 IR 5) 4-02 1-58
y .. 342 343 1-19 2-61 2-56 029
Juns .. 1-42 1-37 161 204 1-26 0-18
July . 1-32 0-64 010 1-08 1-53 349
August 2-62 1-46 2-93 1-48 1-74 4-60
Heplember 3-60 .. 1-54 5:67 3-14 394
October 7-38 R-80 8-52 6-76 643 0-33
November 4-70 949 117 2-63 20 G-69
December 0-72 . 1-53 1-90 0-23 2:43
Ttal .. 2-53 9%-071 2304 3-8 8-83 1794

Number of rainy days. e 4] [ 1] 70 (] [7)

5-a
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It is thus seen that the years of the experiments have been
reasonably normal being generally slightly less than thenormal. The
exception is the drought in Septemebr 1934 ;a critical month in
this work. 1938 was a year of small rainfall. This was due to
a severe failure of the north-east monsoon in October and November.

168, Best date of sowing—District work.—An interesting experi-
ment was done in this subject with Acacia planifrons at Ayyalur
in Madura diStrict. Abbreviated results of this experiment
(measured on 1st February 1939) at the end of the first growing
season after planting arc—

1st 1st 1st 1st 1st 1st 1st 1st
Date of sowing. April.  May. June. July. August. Sop- Octo- Nov-
tomber,  ber. ember.
Survival percentage .. 82 100 60 61 87 73 83 74
Mean height in inches .. 174 203 157 130 141 82 53 1.6

The above figures show that the best date of sowing at Ayyalur
in 1938 was May lst and that sowing on this date gave an inorease
in survival per cent of 22 percent and an increase in mean height
growth of 255 per cent at the end of the first growing season after
sowing as compared with (the district) normal sowing in September/
October.

This result is particularly interesting as Ayyalur was the range
in which the first rab-cum-kumri work was done in 1933 and the
district staff up to now have been convinced that sowing before
the middle of September at Ayyalur was a waste of time.

The above result is of course that of only one year’s work and
its indication must be regarded with extreme caution. When the
experiment has been repeated for 3 or 4 years reliable conclusions

can be drawn.

169, In order that the climate of Ayyalur may be compared
with that of other dry district work centres, below is given the
normal and the 1938 rainfall of Ayyalur together with that of the

Emmanur Experimental Garden.

Ruinfall in inches.

Ayyalur, Emmanur £xpori-
mental Garden,

A

1933, Normal. Mean of §

years,

January .. .. 1:47 0-07
February .. 040 0-08 2-08
March . 2:40 0-10 1:26
April .. .. 1-80 1-97 2:57
May .. . .. 1-20 1-19
June .. .. .. 0-68 1-61
July .. .. 0-60 024 0-37
August . 7-20 252 2:20
September .. 4-00 212 0-77
QOctober . 3:80 9-80 8:66
November .. ‘. 6-38 333
December .. 1:60 1-85 0717
Total .. 21-80 28-41 24-88
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It should be noted that at the time of measuremer
effect of tl}e hot weather had not been felt and conselttljutgxllil;uiltlj
1s.doubttjul if a number of the germinations of the late sowings
will survive. The experiment will be finally measured in Januar
1940 when all plants can be considered to be established. Y

Direct  sowing—Comparison of (A) not burni ;
: _ g but soil works
(_B) not bum?ng and no soil working (C), burning anzl soiiLlOZ()(l)?:lg:
wng (D), burning and no soil working.

NorTe.—In the experiments descri i i i
] : escribed in thissection the soi ing i
before sowing and is not soil working or *“soil aeration docl‘zlela :t?tg;lgegrlr;i?;;‘;oione

170. In Experiments 171 to 176 E
mmanur Experi
Garden of 1937 four treatments were applied in two of pv?rﬂilél}fntt}ig
ared was bu_rn.ed and the ash worked into the soil before sowing, and
in .the remaining twoz no burning was done. In each of these, two
I;a,;rsh Olf t;reatments, in one the soil was worked 9” x 9” X 6” at each
atch before sowing, and in the other only enou i ing

sow the seed was done. 4 gh soil working to

Remeasurements in January 1939 showed tha
survivals and mean height of allysix species were }rlmﬁc;h;})elt):é‘f Qntage
two trea.trper.lts which were burned than in the two unburnedln fhe
and also mm;lar.ly the soil working had produced better resultsazias’
the areas r}ob soil ?Vorked. The species concerned are Cassia au o
lata, A.cacw planifrons, Albizzia amara, Cassia sicmes, Dol; hrwu-
rone crispa and Zizyphus jujuba. : Polichand:

Results averaged for all six speci i

. . pecies together with results -
vious years’ experiments are given below. These results arbeoti; pr:o
the end of the second growing season after planting by which gm
the plants are considered to be established. e

Survival percentage at the end of the second growing season a fter sowing.

Year of experiment. Number of ~ Ares not purned, - Arca b‘umed.
specles, ‘Worked No soil ’
1034 averagod. pits. working, W(giléss ggzﬂ?ﬁ
oL L n 8 14 20 &
TR H 20 7 7 32
| .. O 8 18 1 42 x
o e «“e [} 9 11 49 g;
Average o 14 11 43 4
Mean height growth in inches at the end of the second, growing season
. after planting.
Year of experiment. Number of Aros not burned. Area burned.
species ‘Worked No
soil
1998 .. wem:ed' plts. working. " pita wordiod
108 .0 L LU 187 - )
193 .. .. L s 147 155 193 104
w9 00 L s 153 147 25'3 L
8 62 225 o
Average ., 1871 101 205 17'8

(For full experimental data see paragraph 322,)

171. The experiment was repeated in 1938 ‘
mental Garden Experiments 230 to 236

Measurements in January 1939 show that )

(Emmanur Experi-
Wlt.h 8even species,
both in percentage of
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survivals and mean height growth the plants of all 8ix species were
better in the burned areas than in the unburned areas.

The species used were Acacia arabica, Acacia planifrons, Albizzia
amara, Cassia auriculutn, C'assia giamea, Dolichandrone crigpa and
Zizyphus jujuba.

Results averaged for all seven species are :—

.

Area not burned. Area !mmed.
" Worked Nosoll  Worked No sofl
pits, working. pits. working.
Percentage survivals .. .. N 51 46 78 2.
Mean height growth in inches .. 33 33 12'5 109

(For full experimental data see paragraph 323.)

Combining all the above results we have very definite indications
that burning is essential and that soil working before sowing is
decidedly beneficial.

172. Direct sowing—Comparison of dry and watered beds.—
Experiments 152 to 163 and 187 Emmanur Experimental Garden
with 13 species had as their object to see whether the best date of
direct sowing was different when the beds were watered. Re-
measurement at the end of the second rains confirmed last year’s
indication that the best date of sowing is the same whether the beds
are watered or not. Of course the stocking of beds is improved by
watering and many inter-monsoon casualties are saved.

173. This experiment was repeated in 1938 in experiments 197
to 204, 209 to 212. 218 and 247 Emmanur Experimental Garden with
14 species and with a similar result. The species experimented with
are Acacia arabica, Acacia ferruginea, Acacia planifrons, Albizzia
amars, Albizzia lebbek, Cassia auriculata, Pterocarpus santalinus,
Terminalia chebuln, Acacia auriculiformis, Acacia sundra, Cassia
siomea, Prosopis julifiora, Azadirachts indica and Wrightia
tinctoria.

174. Comparison of sowing, entire transplonting and stump-
planting.—In experiments 180 to 185, 8ix species were experimented
with by these three methods of regeneration. These are all species
with which either difficulty is found with direct sowing or which
give very variable results.

Measurement in January 1939 (at the end of the sesond growing
season) showed that Azadirachta indics, Dolichandrone crispas,
Hardwickia binata and Soymida febrifuga had done best by stump-
planting. Pterocarpus santalinus did best by transplanting but
quite well by sowing and Wrightia tinctoria was best by transplant-
ing but also did well by stump-planting.

(For full experimental data see paragraph 324.)

175. The experiment was repeated in 1938 in Emmanur Experi-

mental Garden Experiments 224 to 229 with six species all of

which either stump or transplant well or which often do not do
well by sowing.
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Results showed that all species had done reasor
. 1 : rasonably well by all
three methods but it remains to be seen how they fare in the corﬁing
hot weather.

Considering these indications with those of the past few years we
get the general conclusion that in this work direct sowing gives the
bf:at results for most species that are being commonly used in
district rab work. Transplanting and stump-planting arc only suit-
f&ble for a very few species and owing to the vagaries of the climate
in these dry districts are unreliable methods. (

(For full experimental data see paragraph 325.)

176. Comparison of stump-planting and transplanting, —Experi-
mepts 177 to 179 Emmanur Experimental Garden had as thejr
objects (a) to find the best season for stump-planting, (b) to compare
stump-planting and transplanting, (c) to compare transplanting at
the commencement of the south-west and north-east monsoons,

Three species were experimented with Pterocarpus santali
Soymida febrifuga and Wrightia tinctoria. T hvsvIspe(?iozmjli:}?vs;
transplant or stump well or else give very variable results by sowing

Re-measurement at the end of the second growing seas or
planting sl'xowed with all species that transplantigng in tghe; ox‘:(‘):tx-]h?efztx::
monsoon in early October was better than transplanting in the
south-west monsoon. Two-year old stumps were better than one-
year old stumps and that July 1st and October 1st were the best
dates for stump-planting. )L

(For full experimental data see paragraph 326),

177. The experiment was repeated in 1938 (Emmanur Experi-
mental Garden Experiments 221 to 223) with Azadirachta indica
Pterocarpus santalinus and Wrightia tinctoris. Measurements in
January 1939 again showed that transplanting is better done in
the north-sast monsoon than in the south-west monsoon. They
also again showed that two-year old stumps are better than one-
Year old stumps,

The best time for stump-planting was August. Thi
‘ . 3 was how-
ever due to the failure of the north-east monsogon. "o

(For full experimental data see paragraph 32 7.)

178. Dry fuel forest— District regeneration work.—-

the dry districts there was a general f?gilum of the non}'fgggl gl?l(())ﬁt
soon anq consequently most districts report poor results from late
sowings in September and October. A number of districts however
report very good results from early sowings varying in date from
May to August. The benefits of early sowings are thus again
brought into prominence. It should always be remembered that if
early sowings fail they can always be re-sown but if late sowings a

relied on and fail nothing can be done about it. g are

A number of districts report extensive co-o ; .
- . = re tv
tree-planting days in the supplying of seeds and pp(llutr\\ t:).n with local



66 ANNTUAL REPORT ON SILVICULTURAL RESEARCH

There has in general been great activity and a large amount of
success in the artificial regeneration of bamboos (both Dendrocalamus
strictus and Bambusa arundinacea) in many of the dry districts.

179. District notes on rab and rab-cum-kumri regeneration.—
Chittoor division reports success with Acacia ferruginea (which is
now being used in place of Acacia sundra which was disappointing)
Bauhinia purpuress, Anacardium occidentale, and Tephrosia purpurea
(as a cover crop for Plerocesrpus santolinus).

Chittoor also reports damage to quite large Cassia siamen plants
by porcupines and rodents.

Guntur division reports the successful raising of Acacia arabica
(after passing the seed through goats) in conjunction with a field
crop ot cotton (Gossiptum sp.)

Anantapur division and several other districts report the success-
ful raising of rab regeneration in poor localities without a burn by
the use of intensive soil working.

Chittoor division reports success in the raising of Shorea talura
regeneration both artificial and natural.

180. Cassia auriculats has been very successfully raised in a
number of divisions both with and without field crops. Several
divisions report that this species can be raised in very poor localities
even without a burn provided that intensive soil working is done.
Some of the most interestirg works with this species were done in an
experiment in Vellore East division in which the effect of weeding
and soil working was studied. The results were that there were
twenty times as many survivalsin the weeded and soil worked plots
asin the controls and the height growth of these plants was four
times that of the control plants.

181. Chittoor division reports that the reclamation of Strobilan-
thes invaded areas by rab work continues successfully. In this
division also good work has been done in the introduction of Agave
species as a living fence to demarcate reserve forest where it adjoins

cultivation,

182. Santalum album.—The Research Ranger, Denkanikota,
reports the following regeneration works with sandal of
various types :—

(a) Drooping variety of sandal.—Seeds from sandal trees of a
drooping variety in Manchi (Salem North division) were
collected and sown in pots on 6th October 1938, in the
Denkanikota pot-culture plot to study the nature and
behaviour of regeneration obtained.

Woight of seeds .. . o .. 187 per ounce.
Purity per cent . .. .. . 88
Germination per cent .. .. ‘e . 87
Plant per cent . .. . . 64
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No difference is noticed in the seedling stage and they look
like the seedlings obtained from the ordinary variety.

(b) Sandal seeds from Horseleykonda (a healthy area), Anantapur
district.—Seeds were collected in March 1939 from this
reserved forest as there is no spike in this locality. A
careful classification of a sample of 500 seeds revealed the
existence of —

Theeo-venation seeds .. .. .. .. 3350
Four-vensation seeds .o . .e .. 75
Five-venation seeds . . . . 8
Multiple veuations . e e . 67

On 30th March 1939, sowings have been carried out using 200
seeds in each of three-venation and four venation, 50 seeds of five
venation and 200 of multiple venation for carrying out germination
tests.

Weight of sandal seeds without pulp—153 per ounce,
Purity per cent—87,

183, Improvement of the sandal host ratio.—Anantapur division
reports great benefit by the thinning out of tos profuse natural
sandal regeneration combined with the introduction of suitable
host plants such as Cassia siamea.

Similar results are reported from Chittoor division where the
sandal was of bigger size and many of the plants removed were
saleable, Cassia siamea was largely introduced to provide further
host plants and these introduced plants were lopped for manure
leaves at two years old. This sale of manure leaves more than
paid for the host introduction,

The above operation therefore has not only greatly improved
the sandal that, was left but has also been remunerative,.

184, Plantations for manure leaves—Regeneration of Posnciana
elala by cuitings —In the past three years some interesting and
sucoessful work has been done in the raising of plantations for manure
leaves by the use of large cuttings of Poinciana elata. This work
has resulted in plantations varying from 59 per cent to 74 per cent
stocking at the end of the second growing season and looks very
promising,

In consequence, last year at Emmanur Experimental Garden
experiments were started to find out (i) the best date of planting,
(ii) the best depth of planting and (iii) the best size of cutting to
use. Parallel experiments were also done in the plantations of
South Salem division,
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In the experiments on the best date of planting cuttings 3 feet
long and 8 inches mid-girth were planted on the st of each month
from June to October 1937,

Results in January 1939 at the end of the second growing season
are as follows :—

Survival percentage of cuttings planted on

Lo-ality. st June  IstJuly  Ist August  1lst Sep-  1st Octo-
tember ber
1937. 1937. 1937, 1937. 1037,
Emmanur Experimental 44 14 34 8 44
Garden.
South Salem division .. 12 2% 22 50 82
Average .. 43 21 28 29 53

185, In the experiments on the best depth of planting, cuttings
4 feet long and 8 inches mid-girth were planted on 2nd July 1937 to
three depths (a) 9 inches deep, (b) 18 inches deep and (c) 3 feet deep.
Results in January 1939 are as follows :—
Survival percgntatge oft'_ cuttings planted to

Locality. ep '.’B o
Qﬁhu. 18 inches. 3 feet‘.
Fmmanur Experimental Garden. 8 34 50
South Salem division .. 12 28 44
Average .. 10 31 47

186. In the experiments on the best size of cutting, cuttings
of three sizes (a) 6 feet long and 11} inches mid-girth, (5) 3 feet long
and 8 inches mid-girth, (c) 14 feet long and 6 inches mid-girth were
planted to a depth of 1 foot on 5th July 1937 Results in January
1939 were as follows :—

Survival percentage of cuttings of the
following sizes.

Locality. ’ ——
Big. Medium. Small,
Fmmanur Experimental Garden. 72 2 2
South Salem division .. . 54 18 0
Average .. 83 10 1

We have thus got a definite indication that the cuttings should
be planted either in the south-west monsoon in early June or else
in the north-east monsoon in October.

We also have the definite indication that within the ranges
experimented with the larger the cutting and the deeper it is planted,
the better the result.
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187. The experiments were reapatedin 1938 and results in
January 1939 were as follows :—

I. Best date of planting.

Sarvival p(-m-nuai of cuttings planted on

Locality, — -
IstJube  1stJuly  1st August 1%t Sep-  1at Octo-

tember ber

1038, 1938. 1938, 1038, 1038,
Emmanur Experimental 68 52 86 92 9%

Garden.

South Salem division * . 62 96 96
Average .. 34 26 74 94 97

* Not done through lack of stock.

I1. Best depth of planding.

8urvival percentage ofcut_tlnu planted to depths of

Locality.
9 inches, 18 inches. 3 feet.
Emmanur Experimental Garden. 58 86 84
South Salem division .. .. 87 71 62
Average .. 73 79 73
I11. Best #ize of cutling.
Survival percentage of cuttings of the follo
Locality. sizes. e ollowtag
~ ~ -
Big. Medium. 8mall,
Emmanur Experimental Garden. 90 56 8
South Salem division, .. .. 66 64 28
Average .. 78 60 18

The above results of the first year must be regarded with caution
as the full effect of the hot weather had not been felt at the time
of measurement. They, however, confirm the preliminary indications
obtained by the 1937 experiments,

188. Manure leaf plantation—District work.—Vellore East,
Vellore West and Salem South divisions all report successful work in
the raising of plantations for manure leaf. The species generally
used are Cassia siamea, Poinciana elata, Azadirachta indica, Tama-
rindus indica, Albizzia lebbek, Pongamia glabra, Dodonea viscosa and
Anona squamosa.

Salem South division reports that after repeated trials they have
come to the conclusion that results from sowings of Poinciana elata
are generally poor and that the best method of regeneration for the
species is by large cuttings. These large cuttings are however
at present not available in sufficiently large quantities for large
scale work by many divisions.
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189. Santalum album—Stump planting—General.—At Denkani-
kota to provide material for the spike disease research works,
between May and October 1937, 2,477 sandal stumps were planted
and of these 2,328 or 94 per cent stumped successfully. These figures
give a general idea of the success of this method of regeneration of
this species.

190, Transport of stumps,—Last vear's experiments to test the
possibilities of the transport of sandal stumps to different places
were repeated and in the South West monsoon (20th August 1938)
a consignment of stumps was sent from Denkanikota to Emmanur.
The consigninent consisted of 40 stumps which were as follows :—

(A) One and a halfto two vears old packed in tins.
(B) One and a half to two years old packed in gunny.
(C) Two and a half to three years old packed in tins.
(D) Two and a halif to three years old packed in gunny.
In addition, a parallel control experiment was similarly done at

Emmanur with local stumps., The results of the experiments are
given in the following table :—

Denkanikota stumps. Emmanur stumps.
— A - — A —
Date of Percentage Percentage
making of sprouting of sprouting
stumps at Age of stumps. Date of of stumps Date of of stumps,
Denkanjkota, planting. stored in planting,
—r———y
Tins. Gunny. No storage.
20th August Oneanda halfto 23rd August 32 24 23rd August 40
1938, two years. 938, 1938.
Do. Two and a half to Do. 40 32 Do. 40
three years.

The results of the work done so far in this subject indicate (1)
that sandal stumps can be safely stored in tins for three weeks before
planting and still give nearly as good results as fresh stumps, (2)
that stumps stored in gunny deteriorate very rapidly (in less than
a week), (3)that watering every alternate day is very beneficial,
(4) sandal stumps can be sent to comparatively distant places with-
out serious deterioration, (5) packing in tight tins gives much better
results than packing in gunny, (6) two and a half to three-year old
stumps give better results thanone and a half to two-year old
stumps, (7) the North East monsoon is a better time to send the
stumps than the South West monsoon.

191. Santalum album—Comparison of sowing, transplanting and
stump planiing.—An experiment at Emmanur with this species
showed the following results in survival percentage :—

Sowing 17 per cent, transplanting 33 per cent, stump planting
19 per cent.

192. Introduction of grasses.—The introduction of grasses is
being done in a number of the dry districts. Last year results
were in general poor owing to the failure of the North East monsoon,
The best results were reported with Kolukkattai grass (Pennisetum
cenchroides) in Chittoor and Guntur divisions and with Nendra
(Ischaemum laxum) in Guntur division.
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Chittoor division also tried to introduce three Australian grasses
Panicum prolutum, Panicumm antidotale and astrable but results
were poor owing to the unfavourable climatic conditions and late
receipt of the seed.

193. Soil working.—Experiments in recent years in our good
teak areas have shown that soil working by forking (the miscalled
goil ** @ration ') is of great expense and very doubtful utility. In
the last four years in the development of ““ rab work ™ in dry fuel
forests opinions have differed as to the merits of soil working in
these dry areas. In 1935, seven experiments were started to test
its efficacy and the results of these early experiments were very
striking, :

194. In 1936 a further set of experiments was started in this
subject and the conditions of these experiments were made to con-
form as far as possible with district rab practice. The species were
raised by sowing in May 1936 in two large compact blocks each
40 lincs of 15 plants. In July 1936 when stocking was fairly com-
plete soil working was started. The soil working was done in blocks
of five lines of 15 plants each and arranged with the control in the
order A B B A, etc. The treatment was applied once a month
until the middle of January 1937 when a deep soil working was
done and the plots left over the hot weather. Measurements in
mid January 1937 at the time of this deep soil working showed little
difference in survival percentage between the two treatments but
in mean height growth the soil worked plants were significantly
20 per cent better than the control,

Soil working was repeated before the South West monsoon
between the monsoons and after the North East monsoon and the
plots finally measured in January 1938, This final measurement
showed that the soil working had caused an appreciable increase in
survival percentage and in mean height growth, the soil worked
plots which initially were the same height as the control were
36 per cent better at the end of the second growing season after
sowing.

195. It should be noted that the operation of soil working is
done in lines between the plants, care being taken that the soil
within three inches of each plant is not disturbed. The first opera-
tion is a scratching of the soil to a depth of about one inch to two
inches and each further soil working proceeds deeper and slightly
farther away from the plant line until a depth of about nine inches
has been reached. (This is district practice in some of the districts
producing the best “ rabs.”)

lga'ghese large scale experiments have been repeated each year since

196. The abbreviated results of these experiments are given in
the tables below. The results of the experiments of 1935, 1936
and 1937 are given at the end of the second growing season after
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sowing as at this time the plants are considered to be established.
The results of the 1938 experiment are of course only given up to
the end of the first growing season after sowing.

Measurements at the «nd of the sccond growing season after sowing,

Control. Soi} worked.
Year of experiment. - - ~ A 5 Remarks,
Mesn Mean
Survival. height  Survival. bheight
in inches. in inches.
PER CENT. PBR CENT.
1935 . .. .. 29 157 48 35 Seven experiments and
seven species.
1936 - .. .. 70 433 88 66:0 Two experiments and
two species.
1987 .. .. .. 59 31-8 71 346 Three experiments and
three species.
Average of 1935, 1936 and 53 319 69 40 Twelve experiments with
1987 experiments. seven species over three
—_— — —_— -— years.

Measurements at the end of the first growing season after
sowing (1938 experiments). .

Control. Soil worked.
Species. - A - — A - Remarks.
Survival huie;tlxlt 8 1 hl{em
val. e urvival, 2
in inches. in lnm
PER CENT. PER CENT.
Acacia arabics .. .. 96 : 00 349 ) I
Acacia ferruginea .. 99 %523 198 277 All differences are signi-
Casia riamea . . .. 100 19-2 100 283 ficant.
Azadirachia indica .. 100 22-4 100 275
Average of all i .. vy . 296 Emmanur Experimental
g species 99 22:4 100 29-6 rire et ote 213
—_— —_— —_— — to 215 and 237.

The above figures show that soil working averaged over the
three years of the experiments has produced by the end of the
sccond growing season after sowing an increase in survival percentage
of 16 per cent and in mean height growth of 39 per cent.

197. The work done so far thus shows that in dry fuel forests
soil working is very beneficial if plants are small (due to late germi-
nation or poor burn) at the end of the rains and results in a very
much bigger survival percentage and mean height growth than if
no soil working is done. If the rab regeneration has proceeded
normally the soil working produces a very much quicker early
height growth and this is most important as it considerably reduces
the amount of tending that has to be done. 'The above experiments
also show very strikingly that in doing the soil working it is that
done between germination and the beginning of the first hot weather
that counts most. If by the beginning of the hot weather the soil
working has got down reasonably deeply, further soil working
during the hot weather only produces a slightly further increased
height growth.

(vi). AFFORESTATION.

198. Grassland catchment areas—General.—The experiments
started in 1934 to examine the possibility of reafforesting some of
the important catchment areas of the Nilgiris were continued.
The indigenous sholas in these areas appear to be rapidly dwindling,
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giving place to a degenerated grass-land mainly due to fire and
grazing. On these open grasslands, the soil is very poor and exposed,
and the severe frosts of winter, followed by desiccating winds,
and a severe drought of the hot weather, make regeneration an
exceptionally difficult problem.

199. Two experimental gardens were therefore opened, one at
Jacko’s Nulla, and the other at Brooklands. The climatic condi-
tions of these two gardens are rather different, as shown in the
following table :

) Experimental garden at
Particulars. A

Jacko’s Nulla. Bmoklandxs.‘
Rainlfg;lgin inches from lst April 1938 to 3)st March 2872 35-42
Number of rainy days R TS 100.
First frosty right .. .. .. .. .+ 10th  Nov. 1l0th Nov
Lowrt tomoert bove date 1938, 1938,
o perature on above date .. .. .« 25 degreesx. 30 degrees.
Last frosty night .. .. .. 6th Mar., st gApr.
Lowest ternperature on above date P Piies
‘o date .. .. .. 30d . 2 Zreo

Total number of frosty nights during the period .. 55. ogroes 73 e >
Lowest temperature recorded .. .. -« 20 degrees, lﬁ.degreos
Date of above reading . .. .. .. 19th Dec. [9th Dec.

1938 and 1938.

10th  Feb.

1939,

200. Jacko’s Nulls Experimental Garden No. 1.—The work
done in previous years was summarized in paragraph 164 of the
Annual Report for 1936-37 and in paragraph 192 of the Annual
Report for 1937-38. In addition to continuing observations in
the experiments already started, some changes were introduced
in detail, in consequence of experience gained. Pits were definitely
given up in favour of beds. The size of the beds was reduced
to 10’ X 10" as frost protection of larger beds was found very
difficult to keep efficient.

After careful examination of the vaiious shrubby species which
we hoped might serve as useful nurses, we have come to the con-
clusion that Cytisus scoparius is the only satisfactory one so far
tried. It is easily raised by direct sowing in worked beds, its
height growth is accelerated by a pandal covering (though it is
frost hardy) and in about three years it grows sufficiently dense to
be an effective frost protection for more tender species, and finally,
being a leguminous plant, it seems definitely to help foster plants
in their growth possibly due to nitrogen fixation.

We have continued our experiments with exotics, but have
concentrated more attention on indigenous shola species than in
previous ycars, and have succeeded in raising Viburnum erubescens,
Ligustrum perrotetis, Eugenia arnottiana, Cinnamomum wightss,
Rapanea wightiana, Eleocarpus oblongus, and Mahonia leschenaultis,
by nursery raised transplants, forest transplants, and by stump
planting. Among exotics may be mentioned Acacia deslbata,
Acacia decurrens, Acacia mollissima, Acacia melanoxylon, Cupressus
macrocarpa, Cupressus torulosa, Pinus longifolia, Pinus Insignis,
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Casuaring montana, Zizyphus incurva, Morus alba, Morus sndica,
Hakea saligna and Pithecolobium dulce (Samoran variety) all of
which hold out promise of success.

Very considerable damage by field rats has of late been evident,
and the poison “rough on rats”’ is being used with promising
results.

201. For the determination of the best date for stump planting
in these areas, small scale experiments were started with Acacia
melanoxylon, Acacia dealbata, Mahonia leschenaultss, Eurya japo-
nica, Viburnum erubescens, Rhododendron arboreum, Rapanea
wightiana, Symplocos foliosa, Litsea wightiana, Cinnamomum
wightii, Bugenia arnottiana and Daphniphyllum glaucescens. The
dates tried were from 25th May 1938 to 25th August 1938 at fort-
nightly intervals. Viburnum erubescens and Rhododendron arbo-
renm gave 25th May 1938 as the best date, Eurya japonica, Lytsea
wightiana and Eugenia arnottiana gave 10th June 1938 as the
best date, Acaria dealbata, Mahonia leschenaultii, Rapanea wigh-
tiana, Cinnamomum wightis and Daphniphyllum glaucescens gave
25th June 1938 as the best date, while Acacia melanoxylon and
Symplocos foliosa gave 25th July 1938 as the best date. It is
realized that these experiments must be done on a larger sacle
for a larger number of species, commencing probably from the
middle of April (compare premonsoon stump planting of teak
experiments) and results obtained may turn out to be a very valuable
contribution to the problem of afforesting these grassland catch-
ment areas with shola species indigenous to the locality.

An enumeration of survivals of the various species introduced
from 1935 onwards has been done in March 1939. No purpose is
served by recording the enumeration details here. It is sufficient
to say that last year’s conclusions are practically all confirmed by
this year’s results.

We have succeeded in practically filling up the garden with
various species to an extent that will necessitate an addition to
its area for continuing the work next year.

202. Jacko’s Nulls Experimental Garden No. 2.—The fifteen
patches opened in the District Experimental Plot (vide paragraph
104 of the Annual Report for 1937-38) have been maintained
during the year. The only attention given was replacement of a
few casualties, and frost protection, in addition to routine weeding.
Enumeration in March 1939 gave the following results :—

Survival. Casualties

Transplants. replaced.

‘ PER CENT. PER OENT.
Hakea saligna .. .. .. .. .. 97 4
Cupressiis macrocarpa . - . e .. 78 16
Rugenia arnotiiana .. e .. . .. 36 0
Acacia melanoxylon .. .. . . .. 48 50
Acac{admlbak_l .. .. .. e . 63 27
Qytiaus scoparive .e .. . .o .e 47 0

FOR THE YEAR 1933-39 75
Survival, Casualtios
) replaced.
Stumps— Stumps and cuttings,
PER CENT.
Mahonia leschenaultis .. .. e .. g() R (‘)’E"'
Acacia dealbata .. .o .. .. .. 54 0
Acacia melanozylon . . .. .. .. .. 66 0
Rubus lasiocarpus .. . .. . .. 30 V]
Hypericum mysorense .. .. .. .. 9 0
Cuttings—
Buddleia (1937 aud 1938) .. .. .. .. 25 v
Tithonia tagitifiora (1937) .. .. .. .. 13 0
Morus tndica (1938) .. .. .. .. 78 1)

Average for 15 beds .. 52 7

The replacement of casualtics has therefore been negligible,
and the success leaves an average of 178 plants per bed of 330 square
feet or one plant per 1'85 square feet. Ocular inspection shows
the beds fully stocked, and the success that has attended less than
two years work here, proves that our experiments have taught us
a successful line of approach to tho problem.

203. Brooklands Experimental Garden.—The work of previous
years has been summarized in paragraph 163 of the Annual Report
for 1936-37 and in paragraph 195 of the Annual Report for 1937-38,
The work was continued with slight changes suggested by further
experience during the ycar under review, As a result of the broom
sowings done from 1934, a very good growth of broom has resulted
in plot IIT of this experimental garden. In addition, in conse-
quence of protection, a good growth of Acacia dealbata from root
suckers has also resulted. Preliminary tests on the suitability of
these species as nurses have been carried out by sowings, planting
transplants, cuttings and stumps.

In plot ITI we have got the following survivals in March 1939
under the broom covering : —

) PER OENT.
Pinus longifolia trausplants—Nursery stock .. .. .. 56
Evodia rorburghiana transplants—Korest stock .. .. 25
Rhododendron arboreum transplants .. .. .. 10
Meliosma arnottigna transplants .- . .. o 55
Rapanea wightiana transplants . . .. .. .. .. 20
Symplacos wightiana transplants . .. .. . 32
Litsea wightigna transplants .. . .. .. . 33
Neolitsea trarsplants .. .. .. .. .. .. 44
Ginnamomum wightii transplants .. . .. e 49
Litsea wightiana stumps . . .. .. .. ., e 45
Mahonia stumps .. .. .. .. .. . .. 69
Eugenia arnottiana stumps .. .. .. .. .. 16
Kugenia arnottiana sowings 1 1b. .. . .. . 74
Cupressus torulosa sowings 6 oz. 140

.Ix} plot IV (b) under the Acacia dealbata the survivals are fewer.
This is probably due to the denser shade and possibly insect pests
from the Acacia dealbata. The experiment will be continued with
judicious opening of the Acacia cover.

The success that has attended our attempts under the very
severe conditions in plots III and IV of the Brooklands Experi-
mental Garden is encouraging. Here also we find that the best
method is sowing broom in worked s0il about three years before
trying the more valuable crop.

6
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Though sowings are cheapest initially, there is a constant risk
of uneven stocking. Sowings of a few conifers like Pinus longifolia,
mossed nurzery raised transplants for most of the conifers, and stump
plants for most of the indigenous shola species is indicated. The
best date for these operations is still to be experimented on. Now
that some success has been obtained, further experiments on the
comparative merits of sowing, transplanting, and stump planting
for the more successful species, and experiments on the best dates
for each of these operations on a very small scale are being initiated.

204. Regeneration of tree species in patches of natural gaultheria
broom and gorse—In paragraph 198 of the Annual Report for
1937-38 the unsatisfactory nature of Gaultheria as a nurse, and the
difficulty of getting natural patches of broom of sufficient size have
been mentioned. A patch of gorse (Ulex europeus) 44’ X 36’ was
therefore selected in Ulnad Reserved Forests, near Andy corner,
99 pits at 4 feet intervals were dug, without interfering with the
gorse cover, and transplants of Neolitsea zeylanica, Symplocos foliosa,
Cupressus macrocarpa, Cinnamomum wightii and Hakea saligna
were planted on 23rd September 1938, As gorse is very inflam-
mable, the patch was fire protected by a scraped line all round.

In March 1939 the survivals are—

Species. Survival
PRR CENT,
Neolitsea zeylanica .. .. - .. .. . 58
Symplocos foliosa .. . .. .. . .. 852
Cupressus macrocarpa .. .. .. .e . .. 48
Cinnamomaum wightic .. . . .. .. . 39
Hakea saligna .. .. .. .. .. ve 36

The indications are thus encouraging, though penetration into
the interior of a gorse bush for planting and subsequently for
inspection is so difficult, that some technique will have to be evolved
to facilitate this, The matter is under consideration, One sug-
gestion is cutting narrow lines at 8 feet intervals in two directions
at right angles, dividing the gorse into 8 feet squaie patches chess-
board pattern, and putting four pits in each patch, 2 feet away from
the cut lines. Present observation tends to suggest that this will
give success.

It is a general observation that unlike Eupatorium the gorse
thrives in full overhead light and not under shade. Hence if our
planted species which derive initial protection from the gorse,
grow taller than the goise, the shade will kill out the gorse, and we
shall have replaced the gorse by a tree growth composed mainly
of shola species, such as Litsea, Neolitsea, Cinnamomum, Symplocos
Jfoliosa, etc. The successful introduction of three species of Laura-
ceae is of interest in view of the possibility of the manufacture of
Lauric acid, which is assuming some importance now.

205, Willqu_)a——Salix alba var—Ceerulea,—1In spite of the very
adverse conditions that these sets have gone through since they left
England in 1935, we still have some sets alive, which appear to be
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established. The prospect of thus raising acclimatized stock is now
encouraging,

Salix babylonica,—In paragraph 200 of last year’s annual report
we have mentioned that even after initial sprouting the species is
liable to a set back during the first frost and probably the second
frost. It has since been observed that even 3 feet tall sprouts get
killed back thus, On an analogy with the tall willow sets which
are planted in the Thames valley, an experiment was tried with
Saliz babylonica sets 5 to 7 feet high, planted about one foot deep.
The sets sprouted satisfactorily. Such tall sets could of course not
be covered for frost, and were therefore left uncovered during the
1938-39 winter. Some of them shed their leaves, but are sprouting
again, In March 1939 the sets appear very healthy. It is how-
ever realized that it is too early with this species to say that we
have been successful, It is only after another winter that we can
decide on its efficiency. In Double Crossing, a number of sets on
both sides of the stream were getting on exceptionally well. These
were therefore further protected with an efficient fencing against
ponies and buffalees. The sets are established and doing parti-
cularly well.

Saliz tetrosperma.—As mentioned in paragraph 201 of last
year’s annual report the local willow sets were used to replace
casualties in the willow experiments. The plants are doing well.
A further experiment was done with sets about 8 feet long, and about
4 inches diameter, Ten sets were planted in Aramby shola willow
plot. All sprouted initially. Except the top 1} feet sprouts from
lower down the stem were nipped off, to encourage the formation
of a crown only at the top for basket making. All sets died down to
ground level. Two of the sets however produced shoots from
near ground level subsequently and their development is being
watched. Unlike Salix babylonica, small sets are better than tall
sets for this species. A further experiment will be tried with tall
suceulent comparatively thin sets to see if they do any better than
those types already tried.

206, General.—On an analogy with our teak stump planting
experiments, a small initial experiment was doneon the depth of
planting willow sets planting flush with the ground, and planting
with a portion of the set above ground. Both treatments at
present appear equal in effect.

207, Mulberry —Experiments with this species have 'been
continued. It suffers from frost, but is not killed, as it sprouts freely
after the frost is over, A very high percentage continues alive,
but growth has so far been slow. Accelerated growth may be
expected when the plant has produced for itself & sufficient root
system,

208, Frost protection—The remarks in paragraph 204 of last
year’s annual report have all received confirmation, One further
advance in efficient frost protection is that it is a saving of labour
and maintenance if palm mats are used instead of twigs or bracken
for the covering of pandals, that the plants under such mat coverings

64,
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appear better than under the twig or bracken covering, and the
mats can be used at least once again during the next cold weather

The Eucalyptns aud Hakea plants under the artificially raised
patch of broom in Jacko are doing very well indeed.

Buddleia varicgate which has been raised with the hope of
utilizing it as a nurse casts at present such an uneven and compara-
tively light shade, that it has not been of use as a nurse so far

209, Tan Barks.—Wattle,

Acacia decurrens and  Acacia mollissima from authentic South
African seed have been experimented with, The plants are
better raised by transplanting nursery raised plants, than by
direct sowing in the experimental gardens, as they are liable
to be frosted back, However a great measure of success has
attended direct sowing in worked patches in the Jacko’s Experi-
mental Garden, where the patches are flanked by broom and thus

receive lateral protection, if those patches are provided with a
pandal overhead in addition,

It is observed that young Acacin mollissima and young Acacia
decurrens raised from genuine South African seed have raised. reddish
rather membranous decurrent lines running from the ’petioles
downwards, This has obviously given the specific term decurrens
The Acacia decurrens from Naduvattam does not give such distinctl);
reddish and membranous decurient lines, but has got brownish
deoqrrent ridges on the young twigs. Some of the South African
origin plants also resemble the Naduvattam origin plants, The
Assistant Silviculturist has collected and pressed a series of speci-
mens showing the transition from deacia mollissima at one end
through Aecaria decnrrens (South African origin), Acacia decurrens
(Naduvattam origin), Acacie decurrens (Ootacamund Adashola
origin), Acacia dealbata (Coonoor origin), Acacia dealbata (Ootaca-
mund origin) and Acacia dealbata (Ootacamund origin showing a
type of Albinism). The variations observed may be of considerable
importance, in the matter of rai-ing of true tan bark bearing wattle
plantations. Our suspicions of cross breeding between Acacia
decurrens and Acacia dealbata appear to receive further support by
this observation. Floral studies have not yet been made, for we
have no flowers yet of South African origin Acacia mollissima and

Acacia decurrens, The subject will receive attention as soon
a3 flowers are available,

acacia decurrens—District work,—Both Madura and the Nil-

giris divisions report very good results with acacia decurrens
seed of South African origin,

210, Camphor —Ar. attempt to raise campbor plants in the
pursery from seed of Dehra Dun origin received from the Forest
Research Institute, Dehra Dun, has been unsuccessful, It is felt
that Ootacamund is too coid for raising this species in unprotected
nurseries. Further experiments are being continued,

211, Seradiz —Experiments have been started to determine
t.np efficacy in forest work of the proprietary plant hormone * Sera-
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dix ’ which in suitable dilutions is said to promote root formation
on cuttings. There are no results yet to report,

212. Rhododendron Plot —The experimental plot to determine
if protection from fire and grazing helps to establish and develop
Rhododendron arboreum already struggling in the area is  oon-
tinued under observation. An analysis of measurements up to date
of the plot shows that both in height, growth and in pumber of
plante the Rhododendron is steadily increasing with protection,

When the plot was opened in 1935, there were large blanks,
Attempts with various species to stock these blanks have been
continued. Enumeration in March 1939 showed 609 broom
plants in 208 pits (to serve finally as frost protection), 47 Acacia
dealbata stump plants, & Acacia dealbata transplants. 17 Aeacia
melanoxylon stump plants, 11 Acacia melavoxylon transplants, 64
Mahonia stump plants, 9 Cuprissus macrocarps trensplants, 3
Eurya stump plants, 12 Hakea transplarts, 7 Hakza stump plants,

As a routine measure till the plot is reasonably stocked, casual-
ties will be replaced, during the ordinary maintenance work, as this
operation does not in any way affect the main observation on the
Rhododendron.,

213. Arboretum.—An arboretum and tree increment plot was
opened in Stair Case shola for (1) the botanical identification of
Nilgiri shola species, (2) the study of the diameter increment of
these species, (3) phenological observations and (4) observations on
the diameter when the various species become unsound ; 761 trees
were numbered, and most of these have been kindly identified for
us by Forest Botanist. Forest Research Institute, Dehra Dun. As
the identification of some of them requires confirmation. 48 sheets
of specimens have been collected during the year and are being sent
to the Forest Botanist. Only five more trees now require con-
firmation.

(vii) TExDING, THINNING, CLEANING, ETC.

214. Weeding practice—Teak plantations.—In teak plantations
in & West Coast type of climate the fact that weeding by forking
is not superior to weeding by scraping and therefore its great extra
cost is not economically justified has been conclusively proved by
research results of recent years.

The change over that has been effected from the more expensive
forking to the cheaper scraping is of great financial importance
because in the formation of a plantation it was the custom to do
three of these forking in the first two years. The difference in cost
between a forking and a scraping is roughly Rs. 3 per acre and
when it is considered that we are making teak plantations at the
rate of 1,500 acres per annum it is seen that the annual saving due
to this piece of research alone is a considerable sum of money.

215. The research has consisted of a number of small-soale
experiments followed by a series of large-scale experiments. The
fourth and last of these large-scale experiments was concluded this
year at Walayar.
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These experiments were all arranged in large randomized blocks
in the form of a latin square and each covered an area of approxi-
mately two acres.

The abbreviated results of the whole of this large-scale investi-
gation is as follows :—
[NO’I‘E.'—The treatment of hand pulling of weeds was only done in two out of the
four localities and henco the averages of this treatment cannot be directly compared
with the sverages of the othor four treatments which include other localition, The

hand pulling averages have thorefore been corrected accordingly and those corrected
averages are marked thus*.| .

Survival percentuge.——At the end of the first growing season after
planting—

Treat MY'
t ~ —=
Nilambur, Dhont, Mount Walayar, Average.
Stuart,
4 forking .. 99 79 93 90 90
4’ gcraping .. 99 75 89 91 89
Clean scrapirg. 07 77 92 87 88
Hand pulling. .. 75 00 .. 87*
Weed cutting. 95 85 83 | 89
At the end of the first hot weather after planting—
Treatment. Locality.
eatment. A — . .
'-Nﬂambur. Dhonl. Mount Walayar. Average
Stuart.
4’ forking .. 98 75 89 88 88
4’ gcraping .. 98 75 92 9l 89
Clean scraping. 96 77 90 86 87
Hand pulling. .. 76 88 . 86+
Weed cutting. 94 85 84 01 89
At the end of the second growing season after planting—
Treat X Locality.
reatment. r A ) .
Nilambur, Dhonl. Mount Walayar. Average
Stuart.
4’ forking .. 97 70 80 87 84
4’ scraping .. 95 73 81 8l 85
Clean scraping. 96 76 76 88 84
Hand pulling. .. 73 82 .. 87¢
Weed cutting. 93 80 67 91 83

Mean height growth in feet, at the end of the first growing season
after planting—

LocAality.
I reatment, N'Eambur. Dhoni. Mount o
reatmen r o g:lrnt ¢ Walayar. Average.
4’ forking .. 1-9 -3 1-2 20 1-6
4’ goraping .. 2:2 1-2 1-0 1-8 16
Clean scraping. 2-0 1-4 09 1-8 15
Hand pulling, .. 1.2 0-8 .. 1-3*
Weed cutting. 1-6 0-9 7 09 10
At the end of the first hot weather after planting—
Loeimty.
Treatment. NTambur‘ Dhonl. Mount Wi 3
Tes Stoart alayar. Average.
4’ forking .. 5-0 3.7 3-9 33 4-0
4/ seraping - - 53 39 34 3-0 3-9
Clean scraping. 4-6 41 3-6 3-1 39
Hand pullxpg. .. 3.4 27 .. 3-2%
Weed cutting, 3-2 2:7 2-0 1-8 2.4
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Mean height growth in feet at the end of the second growing
season after planting—

Locality.
~— A -
Treatment. Nilambur. Dhoni. Mount Walayar. Average.
Stuart.
4’ forking .. 12-6 7-0 74 68 85
4’ seraping .. 13-2 6-4 6-9 65 8-3
Clean scraping. 12-3 6-4 7-1 6-2 8-0
Hand pulling. .. 6-9 6-0 .. TT*
Weed cutting. 10-0 4-8 4-8 3.9 5.9

216. As the main teak weeding controversy has been between
the merits of 4’ forking and 4’ seraping. o comparison of these two
treatments only averaged for the four experiments is given below :—

Survival, Mean
Time of Treatment. per 1 lel‘ght in Remarks.
measurement. cent. eet,

End of first growing) 4’ forking .. 90 1-6 ) No significant differ.
season aftor plant- ~+4' scraping .. 89 16} encoin any of the
ing. J  four experiments,

End of first hot) 4 forking .. 88 4-0 ) Difforencesiguificant
weather after plant. » 4’ scraping .. 89 39 3 in one ofthe four
ing. J _experiments.

End of second grow-) 4/ forking .. 84 85 lNo significant differ-
ing season after »4'scraping .. 85 8.3 once in any of the
planting. J  four experiments.

217. Costs.—The actual costs of the treatments are not given
as they vary from district to district but below are given the relative
costs in terms of the weed cut control. The costs are those of
weeding only in each case.

Locality.
r A Average.
Treatment, Nilambur, Dhoni, Mount Walayar.
Stuart.
4’ forking .. 31 3-1 2.6 2.8 2.9
4/ geraping .. 15 1-8 1-7 1-3 1-6
Clean scraping. 3-8 2.8 2-6 26 2.9.
Hard pulling. . 2-6 20 .. 2-3
Weed cutting. 1-0 1-0 1-0 1-0 1-0

The above four large-scale experiments again clearly demonstrate
that for four of our main teak areas the very slight increase (if any) in
mean height growth obtained by forking as opposed to scraping as
weeding methods in a teak plantation is in no way commensurate
with the extra cost of forking. When all previous work is taken
into consideration this result may be generalized for our main
teak areas which have a West Coast type of climate.

We do not know whether this result applies under exceptional
conditions such as swampiness, etc., and such conditions will be the
object of further experiment but in general where such conditions-
apply, the area is not really suited to teak in the first place !

It should be noted that these results on weeding practice showing

‘that the small beneficial effect of forking is not economically justi-

fied have all been obtained in clear felled areas in mixed deciduous
forest of good quality with a light friable loamy soil and rainfall
of 60 to 100 inches per annum. We do not know whether they
apply to dry areas with a small rainfall and a prolonged hot weather.
Experiments on soil working in dry fuel forests are in progress and
their results are given in paragraphs 193 to 197,
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So far, they show that weeding (soil working) by forking in such
dry areas is very beneficial indeed.

It is not proposed to do any more of these large scale teak
weeding experiments in these types of conditions as more than
sufficient evidence has been obtained.

218, Pruning in young plantations —-Tenk.—At Nilambur there is a
looal practice of pruning in young plantations each year up to the
first thinning. This pruning is done at the time of weeding or
climber cutting, usually st the end of the hot weather each year and
consists in the removal with w sharp bill hook of all side branches up
to the height that a man can reach.

The advantages claimed for it are —

(#) it is alleged to produce increased height growth,

(h) it enables an inspecting officer to see through the young
plantations and herce quickly spot centres of Calycopteris
Sloribunda (s climbing pest at Nilambur) in their initial sta-
ges,

(c) asit is always done at the time of some other operation it is
claimed that its cost is negligible.

To determine the truth of these claims a large-scale experiment
of randomized blocks (Experimental plot 151) was laid out in the
1937 plantation at Walluvasseriand it was pruned in May 1938 at one
year old.

In February 1939, i.e., at the end of one growing season after
treatment, it was found that the control trees had put on a height
increment during the year of 6-3’ per tree as compared with the 5-4’
per tree of the treated plots.  An enumeration of branches showed
that the contro] had 3-1 branches per stem as compared with the
0°3 branches per stem of the treated plots.

It remains to be seen how these plots progress.

219, Thinning research —Teak.—The plots at Nilambur and in the
Wynad, the objects of which are to determine (a) the best date of
first thinning, () the best intensity of thinning and (c) the best
periodicity of thinning in teak plantations of different qualities
were maintained.

The set of plots on the best date of first thinning at Nilambur
have already completely demoustrated that in good quality areas 4,
6 and 8 years are all too late for the first thinning. They have
therefore been thinned as far as possible to normal standards (the
All-India cum Burma yield tables) and will be maintained as second
rotation sample plots.

Their place in the thinning research scheme is taken by the set
of plots established to test whether Dr. Craib’s theory of thipning
is applicable to teak plantations. This theory is that thinning
should anticipate suppression and serious competition should not be
allowed to start. In this set we have 6 sample plots, 3 of which are
the oontrols and are being thinned according to current district
Elrmioe (no far they have been 50 per cent thinned at 4 years old).

the other set, thinnings were done at 2 years old and again 4 years
old and each of these thinnings was 50 per cent.
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220. Effect of pruning youny Swietenia macrophylla. —An experi-
ment (Experimental plot 135, Nilambur division) was started in
1935 to determine whether the pruring of 8-year old mahogany is
beneficial and to see whether applying coal tar to the wounds
prevents rot. During the first 24 years of this experimert 87 per
cent of the untarred wounds and 68 per cent of the tarred wounds
had closed completely.  In both treatments the remainder of the
wounds had closed to approximately ore half of their original size,
All wounds have row closed and there is no sign of rot at any wound,

This plot at 10 years old was heavily thinned and has been
converted into a sample plot. It is 013 acre in extent and contains
47 stems with an average height of 45 feet and an average diameter
at breast height of 567,

(vit1) MIXTURES —Nil.
{ix) UNDERPLANTING,

() Teak plantations,

221. Underplanting in teak plantations.—During the year all old
plots were maintained.

In the plots so far established the Burma bamboo Cephalo-
stachyum pergracile is doing very well irdeed and the local bamboo
Bambusa arundinacen has heen fourd o mparatively easy to establish
but takes some time to settle down. Cedrela toona and Swietenia
macrophylla are easy to establish but suffer very greatly from
browsing and bark stripping by deer. Once they are above the
reach of browsers they grow well under teak.

Hopea parviflora introduced on a lateritic slope in 1924 under a
teak plantation of 1888 which failed and had been replaced by
natural Xylia zylocarpa is a very successful crop so far.

222. The following table shows the progress made by the plots
during the year :—
Survival Moan

Experi- Date Age of Incre-
mp&u Species. c(:’f wall( at per ;)u}nt he :n ment
under- under- under-  January
number. planting. planting. planted 1939, u?eu;l:
crop.
YRARS. PERCENY. FRET. FEET,
NILAMBUR DIVISION.
98 Swislenis macrophylla .- 1680 37 9 - .
102 Do, .. 1930 37 7 Z-g ibﬁ
20 Cedrela toons . . . 1930 37 23 7-4 +0-9
103 Do. - .. 1930 37 14 76 +06
101 Bambusa srwndinacea .. 1930 37 85 15-8 +38
100 Cophllodadlnlm pergracile .. 1930 37 76 4“8 +10-0
104 5 .. 1930 37 85 40-0 +7b
105 Do. .. 1931 33 100 416 +78
106 Do, ‘e 1931 38 77 ®7 +61
WYNAD DIVISION,
8 Cephalostarkywm porgracile .. 1032 33 86 150 +6-1
NILAMBUR DIVISION.

138 Hopea \ . .. 1929 .. . .
146 Bambuss Aa .. 1937 [} %?, 2.: 12‘8
PALGHAT DIVISION,

159 Bambuss polymorphs .. 1937 7 94 14 +0-5
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223. In addition to the above, a further plot was laid out last year
at Nilambur (Experimental Plot 146). This is of Cephalostachyum
pergracile which was raised by the district by direct sowing
in 1929 under teak which was at that time 27 years old and varies
from first to second quality. The plot is 100 per cent stocked with
the bamboo which has an average height of 52 feet.

This plot is not only being used to watch the development of the”
bamboo but also to determine the retarding effect (if any) of the
bamboo on the teak. In the next few years as soon as the bamboo
produces sufficient really mature culms they will be exploited and
used for tloating and data collected of the utility of this exotic and
its costs by comparing it with the local Bambusa arundinacea which
is at present used for floating.

(b) Evergreen rain forests,

224, Underplanting under shade.—Palghat division Experi-
mental Plots 147 and 148 were remeasured. These plots have for
their object the observation of the development from the sapling
to the pole stage of Mesua ferrea and Calophyllum elatum crops
which were raised by transplanting under evergreen forest shade in
1924,

These plots are thus now 15 years old and measure in mean
height Mesua 5-78 feet and Calophyllum 6-34 feet showing a height
increment during the year of 0-60 feet and 1-11 feet respectively.

225. Nine similar plots were laid out last year at Chandanathode
(Wynad division) in old experimental gardens. Details of these
plots are as follows :—

Height
Bxperi Ah:me incre-
m;l':,':' Species. Oanopy. Age. iy m‘:‘
number. inches, the
YOar.
Wynap Division,
42 Meesua ferrea .. Full evergreen cover, 7 300 39
43 Artocarpus hirsuta . . Do. 7 331 81
44 Qluta travancorioa . . Do, 6 443 116
45 Hopea parvifiora .. Top canopy only 5 863 220
46 Artocarpus hirsuta . . Do. 5 690 22-7
47 Cedrela toona .. Do. 5 61-2 85
48 Qluta travancorica . . Do. 5 669 211
49 Swietenia macrophylia Do. .. 4 61°7 15'5
50 Dipterocarpus sndicua. Do. . 5 4560 148

It should be noted that Experimental plot 49 suffered 50 per
cent casualties during the year due to the Mahogany collar borer,

226. Regeneration of evergreens after clear felling.—A considerable
amount of information had been gathered from experiments on
regenerating evergreens under various degrees of shade. To
complete the series of conditions Experimental plot 27, Wynad
Division was started in 1935 and was regenerated in 1936. It has the
following treatments for the regeneration of evergreens :—

(A) Clear felling and burning—No cover crop.
(B) Clear felling and burning—With cover crop.
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(C) Clear felling—No burning—No cover crop.
(D) Clear felling—No burning—With cover crop.
(E) Felling all but the undergrowth—No burning,

c ot

Measurements at the end of January 1939 at the end of the
third growing scason after planting show rather poor results with
n‘lost specics and in all treatments. Tt has been found that at
Chan_danathodo there is too much rain for the cover crop of Tephrosia
and its place has been taken by fast growing weeds. It remains
to be seen whether these weeds will perform the functions of a cover
crop.  The species experimented with and the results so far obtained
can be seen from the following table :—

(o] A D B E
i Noburn— Burn— Nob
Species, Stock used. no cover  no cover cov;-m og:lgl I::zll::l
crop. erop. crop. crop, growth.

—tm— —A—— —r— m—A— A

Survival per cent,
Mean height,
Survival per ceat.

Mean helght.
Survival per cent.

Mean helght.
Survival per cent,
Mean height.
Survival per oent,
Mean height.

INCHRS. INCHRS. INCHES. INCHES. INCHRS.

1 Artoca - -37/0-4~
mrpu hir- Stumps, 0-37/0-4 .. b6 98 53 277 3¢ 127 27 154 51 68
2 Swictenia maero- Transplan 31
rislenia plants, 22° .. 11 313 ¢ 284 8 305 15 2086 28 83.7
3 Hopea i- So 83
' parvi. wing .. .. 83 285 48 182 19 136 18 124 66 11-9
4 Hopea roi- T
i Pa ransplants, 22¢ .. 63 405 68 385 42 382 &0 370 59 464
5 Cedrela toons .. Cuttings 18° .. .. 13 267 27 229 10 315 19 195 23 50-5
(71 ) Do. .. Stumps, 0-27/0-3° ., 11 369 19 305 2 253 9 217 2 52-8
C’Mhmm. tabu- Stumps .. - 18 276 10 206 2 110 11 208 12 238
8 Dipteroca T -
Mmrpua ransplants, 3} . 13 442 13 375 3 43 6 3810 11 29-6
9 Dysoxylum mala- T 1 °
yrozylum ransplants, 13 . 2 220 4 262 .. .. 2 108 7 288
10 Metua ferrea .. Transplants, 14" .. 21 251 21 92.4 1 177 9 267 81 148
Average of all species together. .. 21T 208 27 3713 13 ags 17 234 31 398

It is to be noted from the above figures that th,
i - the b
pl‘actx:lz:lly no effect at all either beneficial or delete:iougrnTﬁ?: cl:):d
firms ults of experi Jola’ or del . i
few )’ea:s.r esults of experiments done in this subject during the lagt

227. A eimilar experiment (Experimental plot 70 ;
tore Division), was started during the year inpKaria;lz?llfl)il;: g:)('limba‘
mises t0 be successful. Results are given in the following t, blpro-
the end of the second growing season after planting g table at
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It is to bo noted that the Tephrosia cover crop is doing very well
and that results at this centre are very much better than those
at Chandanathode.

No burn— Burn—  No burn Burn  Natural
no cover Mo cover cover cover 81":)‘:35{.
< . crop. crop. .
Specles. Stock used. crop. crop. Ap P -
< e - < 3
=l a2 =] a =]
8 8 8 . 8 3
e - = - ~ - e o ~ o
£ 83 &8 § & % & 8§ & g
— ot - s - D — —
s £z £ g = % 2 3 2
t § £ 3 F § E §OE O3
2 =5 & =2 o B o ®H a Ao
INCHES.  INCHES. INCHES.  INCHES. INCHES.
" -

: . lants, 3§” .. 77 92 66 82 86 65 90 .0‘_! 76 74
g%n%amﬂrfn:zaab- %ﬁﬁ‘ﬁi{’mmj 35)' g2 452 02 460 93 331 98 337 00 502
Mgllﬁl?érrea .. ‘Transplants, 64" .. 43 ]2 34 77 93 8-? 93 7'? 4(: '(-.'.)
Palaguivm ellipticum. Transplants, 54" .. 8 65 20 Z~5 7 02 08 82 15 4.8
Artacarpus hirsuta. stumps, 0-47/0-8"7 .. 9; 1'1(()) !;S‘)‘ 11?‘ 1{;‘3 (;g g?' 1;(& i_!"(l) lg%

3 .. Sowin .. 7 . . 3 X
g%i?a%%mgora . Cgrt{ngs, 107.. .92 298 80 280 45 352 40 382 B63 428
Average of all species . . .. 69 168 62 168 83 146 83 153 64 188

228. Qeneral.—The general difficultics experienced in regenerat-
ing evergreens under evergreen shado‘h'a.vv been found t‘vo be (1)
generally poor initial stocking, (2) slow 1}111;1:11 growth and (3) brow-
sing. Instudying the following results it must be.remembercd that
experimental gardens arc fenced and browsing is not allowed to
oceur.

The general results obtained are—

(1) We definitcly can make a success of raising artificially about
half a dozen of our valuable evergreens.

2) The best shade conditions so far indicated are those of

( )top :ans;)y ?)nly. At both Karian shola and Chandanathode
evergreens do much better under top canopy shade than
after clear felling with or without burning and cover crops.

(3) The best method of regeneration is transplanting for most
species. For the most tender specics transplanting in
" baskets shows promise.

(4) Sowing generally gives poorer results than transplanting.

(5) Stumping is not a suitable method to use except in the
case of Artocarpus hirsuta, Cedrela toona, and Chikrassie
tabularis.

(6) Weeding is worth while a5 it gives a small gain in initial
height growth and survival percentage.

(7) Pitting before planting is also worth while as although
the beneficial effect is very small in the first year it
becomes more prominent in the second year as the roots
and their needs both get bigger.

(8) Burning before regeneration is not necessary. It not
only produces no beneficial effect but it is found often to kill
trees that have been left in the top canopy to give shade,
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(9) Regeneration works in this type of forest should be done
before or after the very heavy rains of the south-west
monsoon (which usually occur in July) as the tender plants
appear not to be able to cstablish themselves under the
battering to which the rain subjects them.

It should be noted that the two evergreen rékearch centres,
Chandanathode (in the Wynad) and Karian shola (in the Anamalais)
have rather different climates. Chandanathode has an annual
rainfall of 153 inches and most of this comes from the south-west
monsoon while Karian shola gets 62 inches each year and this is
fairly evenly distributed between the two monsoons (vide paragraph
for rainfall statement).

229. Best light and shade conditions for artificial reyeneration—
Experiments during the past few years have covered all shade
conditions for regenerating evergreens from full evergreen shade to
full light but these experiments have been done in different places
and in different years. To correlate the indications obtained,
Experiment 65, Chandanathode Experimental Garden, was started
in 1934 in which it was attempted to experiment: under all shade
conditions in the same experiment and in the same ycar. Five
species were introduced by transplanting nursery scedlings in

randomised lines and four shade conditions used for each specics as
follows :—

I Top canopy only left, II. Top canopy and high middle
storey left, III. All but undergrowth and low middle
storey left and IV. Complete evergreen shade. During the
experiment however some of the trees left in the top canopy
in shade condition I died and this has affected I and II
rendering them as T slightly less than top canopy only
(about 75 per cent) IT slightly more than top canopy only.

The following list shows the shade preferences indicated by the
end of the fourth year .—

Dipterocarpus indicus I (less than top canopy).

Swietenia macrophylle I and IT (Top canopy only).

Cedrela toona, Hopes parviflora II (Slightly more than top
canopy).

Gluta travancorica TI1 (slightly less than full evergreen shade).

The experiment was repeated in 1936 using' three shade condi-

tions : I. Clear felling, II. Top canopy and III. Full evergreen
shade and is showing similar results. :

230. Effect of burning in evergreen forest before artificial regenera-
tion of evergreen species under top canopy shade.—The investigation
in this subject has been concluded and all the experiments done show
that burning before artificial regeneration under evergreen cover
is neither beneficial nor harmful and is therefore not cconomically
justified. There is also a serious drawback to burning under ever-
green cover. Experiments have shown that the best shade condi-
tions required for regenerating most of the species tried so far is
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top canopy only. Many of the top canopy trees in our evergreens
are very susceptible to fire and three times in the last five years we
have had to abandon areas after the burn as the fire had killed some
40 per cent of the trees intended to be left as the top canopy shade.
No further experiments in this subject will be done as it is considered
that sufficient gvidence has been obtained.

231. Direct sowing— Best date (under top canopy only).—Experi-

ments were done at each of two centres. In Chandanathode
Experimental Garden Experiments 146 to 149, Acrocarpus fraxini-
folvus, Cedreln toons, Swictenia macrophylle and Glula travancorice
were experimented with.

Acrocarpus and Cedrels showoed early August, Gluta showed
early June and Swietenic carly April as the best dates for sowing.
At this centre however results were in general very poor owing to
the very heavy monsoon.

In Karian Shola Experimental Garden Experiments 127, 126
and 130 Bischofis jovanica, Swictenie macrophylla and Acrocorpus
frazinifolius were experimented with. Bischofia showed late May,
Swietenia early April and Acrocarpus early August as the best
dates of sowing.

It is to be noted that these results confirm previous years’
indications that regencration by sowing in evergreens should be
done either before or after the heavy rains of the monsoon which
usually occur in early July. Sowings done during the period of
heavy rain usually fail as the germinating seedlings cannot stand the
drip.

(For full oxperimental data see paragraph 328.)

232, Entire transplanting—Best date (under top canopy only).—
Nine experiments with five species were done with the object of
finding out the best date for entirc transplanting under top canopy
only. Transplanting was done once a fortnight from the middle of
June until the middle of October.

Results indicate the best time for transplanting as—

Chandanathode . Hopeabeparm'ﬂora late June and early August to mid Sep-
tember,
Swietenia macrophylia late June and early August to mid
September.

Cedrela toona August and early September.
Hardwickia pinnata August and early September.

Karian shola .. .. Swietenia macrophylla mid June to mid August.
Mesua ferrea mid June and late July to mid August,
Cedrela toona mid June to mid August.

Hopea porviflora early July and early August.
Palagqusum ellipticum mid August,

It is thus seen that in general (in confirmation of last year's
results) the heavy rain of the south-west monsoon is a bad time for
transplanting. This period is usually in July, but varies slightly
from year to year. In some years transplanting can be done just
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before this period but in gencral the best time for transplanting in
evergreen forest under top canopy conditions is just after the period
of very heavy rain of the south-west monsoon and this best period
for transplanting is usually August and early September,

Chandanathode Experimental Garden Experiments 150 to 153,
Karian shola Experimental Garden Experiments 115, 116 and 118
to 120,

(For full experimental data see paragraph 329.)

233. Stump planting-—Best date—-(Top canopy only).—Two experi-
ments were done at Chandanathode and three at Karian shola to
ﬁpd the best date for stump planting of Cedrela toona, Artocarpus
hirsuta and Acrocarpus fraxinifolius. These experiments all indi-
cated that the monsoon period just before the really heavy rains of
the south-west monsoon is the most suitable. 'This period was
mid May to late June.

Cedrela  at Chand&nztthode and  Artocarpus at Karian shola
however both did reasonably well in mid July which was after the
period ot heavy rain, '

(?handanathodo Experimental Garden Experiments 154 and 155
Karian shola Experimental Garden Experiments 121 to 123, ’

(For full experimental data see paragraph 330.)

234. Comparison of sowing, transplanting small, medium and
large transplants, and stumping with small and large stumps—(Under
top canopy cover). —Thirty-five experiments were done with 11
species to compare these various methods of raising evergreens
under evergreen top canopy cover.

Direct. sowing was found to be the best of these three methods of
regeneration for Acrocarpus fraxinifolius, Gluta travancorics and
Artocarpus integrifolia, stumping was best for Artocorpus hirsuta
while for Bischofis juvanica, Cedrela odorata, Cedrela toona, Swietenia
macrophylla, Hopea purvifiora, Mesua ferres and Michelia champaka
transplants do best.

235. With regard to the size of transplants to be used the
following tentative conclusions are drawn as to the approxi-
mate size of transplant likely to do best when percentage of sur-
vivals and increase, decrease or maintenance of initial difference in

mean height growth of the various sizes of transplants are taken
into consideration.

. . . INOHES,
ﬁrzuctma ct_tnr::ungch;z‘mn .. . . . 4
riocarpus integrifolia . e T .. 10 (but sowin ¢

Artocarpus hirsuta .. .- . . . 10 (but stump% lﬁ:‘;t’,

Acrocarpus fraxinifolius N, . .. .. 14 (but sowing best)

Bischofia javanica . . . . .. 12

Calophyllum elatum .. . .. .. . 8

Cedrela odorata .. .. .. .. .. 8

Cedrela toona . . . . .. .. .. 12

Dysoaylum malabaricum . .. .. .. 12

Qluta travancorica .. .. - .. .. 8 (does woll-mif
basketed

Hopea parviflora .. . .. .. .. 6to12 )

Me_tuafe"ga .. .. .. .. .. .. 12

Michelia champaka .. .. e .. . 12

Swietenia macrophyila . . .. .. .- .. 12 to 18,
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(In most cases, the larger sizes grew. much slower than the
smaller ones and suffered many more casualties.) .
Previous years’ results arc included and the ﬁguresbglve% ?)Iie
the approximate middle of a small range of size found to be suitable
to the species.
(For full cxperimental data see paragraph 331.)

936. Transplanting (under top canopy cover)—C’ompawisqn. of
natural forest seedlings and wursery transplants.—In experiment
No. 98 of Karian shola Experimental Garden nursery seedlings of
Ho})ea parviflors were compared with two sizes of forest trans-

lants in 1937. The nursery transplants had succeeded very much
Il;etter than either size of forest transplants used by the end of the
second year. . .

Four more experiments comparing nursery scedlings  with
forest transplants.of Mesua ferres, Hopea parviflors, Qulo phyllu‘m
elatum and Paloquiwm ellipticum were started at Karian shola in
e i fir i after plan-

Measurements at the end of the first growing season atter p. \
ting (in January 1939) showed that no advantage had been gained
by using forest transplants.

These cxperiments combined with — previous years' results
indicate that there is in general with most species no advantage
gained by using natural forest plants instead of nursery plants.

(For full experimental data see paragraph 332.)

237. Comparison of direct sowing, enlire lr(znsplrmtinyl unﬂ
naked tronsplants and basketed  plonts  (wnder top o:mwpy' o;% 31)937
At Chandanathode and Karian shola, three cxpemment(bi o Loat
were remeasured and three new experiments were started in
in this subject. .
1 Inall th]ese six experiments, wifoh t_he specics py:g(.)xyl'fl:’"b 71&9’&!3@?7@-
cum, Glute travancorics, Vateria indice and Dipter .ocm.pus‘ i nzluzé.ﬁ
the basketed plants are doing much.bhc best, shovs.'mg iy Vcr{l ich
higher survival percentage and an increase o.t height growth ove
both direct sowing and naked root transplanting.

This confirms previous years’ results. .

"Thus basketing has proved thq more efficient method. of r?gcr‘]]:r?-
tion. This method although of course more expensive is li ely
to be very beneficial ir the cases‘of 1mp0rtant evergreen ili)ecles
with which difficulty is expericnced in getfing good initial stocking.

Chandanathode Experimental Qarden Experiments 114, 138
and 141 and Karian shola Experimental Garden Experiments,
85, 102 and 124.

(For full experimental data see paragraph 333.)

: i transplants
938. Comparison of stumps and cuttings from nursery

nd natural ffrest trees (under top canopy only).—In Chandanathode

;‘i}.xperiment 156 and Karian shola Experiments 99, 113 and 114

sa

+ gation were carried out in accordance with the
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stumps and cuttings from nursery transplants and natural forest

seedlings and trees were compared for the species Cedrela toona
and Chikrassia tabularis.,

With Cedrela toona the material from nursery scedlings did

better than that from natural forest seedlings and cuttings did
better than the stumps.

With Chikrassia tabularis stumps made from natural forest

seedlings (which often come up profusely) proved the best method
of regenerating the species.

This success with matcrial that is normally wasted is a valuable
asset.

An oxperiment done at Chandanathode to try and propagate

Chikrassia tabularis by large cuttings from natural forest trees
failed completely.

(For full experimental data sce paragraph 334),

239. The attempted raising of exotics in evergreen Jorest—Arau-
caria cunninghamii.—In 1936 seedlings of Araucaria cunninghamii
eighteen months old which had been in bamboo tubes for ten
months and which were 2” to 6” high were planted out at Karian-
shola under top canopy cover.

In January 1939 these plants showed a survival percentagc
of 90 per cent and a mean height of 39-8”. The specics is however
very tender to damage by deer.

Chlorophora  excelsa.—At Chandanathode in 1938 two experi-
ments were done in raising this species by stump planting. Stumps
of (@) 0-2" to 0-3” diameter and (b) 0-4” to 0-5" diameter (made
from one year old nursery seedlings) were planted (i) under top
canopy cover and (ii) after clear felling ever-greens. In both
opses the larger stumps did better than the smaller stumps, Those
in the clear felling did much better than those under top canopy
cover, .

It is to be noted however that this species is doing very much
better in mixed deciduous forest than in evergreens.

(x) SILvioULTURAL SysTEMS—Nil.
(xi) MISCELLANEOUS,
(@) Sandal spike disease research.

240. Introduction.—The works under the Sandal Spike Investi-

: . programme prepared
by the Provincial Silviculturist and the District Forest Officer in

‘consultation with the Conservators of Forests, Salem and Working

Plans Circles. The Entomological works were carried out on the
lines suggested by the Imperial Entomologist, Dr. Beeson, who
was able to inspect our experiments once again in November 1938
and offer his valuable criticisms, remarks, and suggestions which
are elsewhere detailed in this report.

7
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241. I. Nature and spread of the disease.—During the year,
although the spread of the disease in already affected localitics
was considerable, yet the new outbreaks were few in number,
the most noteworthy being two in Salem North division in Dharma-
puri range and one in Valliyur R.F., Nanguneri range of Tinncvelly
district. This latter outbreak is roughly 200 miles as the crow
flies from the nearest known spike,

The particulars regarding the nearness to cultivation, rights
of way, interference with hosts and the composition of hosts, etc.,
which have been found associated with the new outbreaks of infec-
tion have not yet been received for these areas for correlation, In
all these new outbreaks control operations have been carried out,

An important step taken during the year was the transfer of
a number of spike control areas both big and small, to the district
staft to be carried out as routine operations. The success obtained
during the past seven years has clearly proved efticacy of these
operations and established their practicability in the field. Hence
there was no longer any necessity to keep all these areas under
special experimental opcrations except to retain a few of them
under the control of the research staff to have a certain amount
of comparison regarding the amount of infection prevalent within
the large blocks of the controlled areas.

242, II. Transmission of the diseuse—(i) Experiments lo determine
the size of the vector—During the year, 10 plants were caged with
six meshes to an inch wiregauze, after testing the healthiness of
the plants by pruning. The number of control plants was increased
to 1,040 as 240 more plants in the area had grown big enough to
act as controls, The details of caging are tabulated below :—

Percont-
s Number Number Dato of spik aiw g:
erial  Size of cages. Date of caging. o atu of spike blan
nuw.ber. fze of cages plg{m‘ g plants manifestation. spiked,
caged. spiked.
Twe eshe 0 ine in March Nil These cages were 0
! l“tf)nx:lx};iucll:.lwms ! N193 5 removed in 1036
One in December as per the ins-
1933, tructions of
Dr. Beeson,
2 Ten meshes to an 10 Two in March
inch. 1933,
Seven in Decewm- .. . .
ber 1933.
One in Septem- Nit e 0
ber 1938,
3 Six n}:eslws to an 10 8ix in June 1938. .. . ..
nch,
lne Four In July 1938, Nil e 0
4 Four meshes to an 15 Three in March .. PN ..
inch. 1933.
Six in September . e
1935.
Do. 1 One in March 7
1938.
5 Three-eighth inch 10 Four In  August . e
mesh, 1037,
sxxl in September 1 Omlzogl Septcmber 10
. 38.
Two meshes to an 10 Six in September 10 One on 18th July 100
nch, 1934, 1936; one on
Four in November 18th Mareh

1937; one on
25th June 1937 ;
six on 18th

December 1937
and one on

11th  March

19:

o
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Percent.
Serfal Number Number Date of spike age of
num-  Bize of cages, of Date of caging. of manifestation. plants
ber- plants plants spiked.
caged. 1 piked.
7 One mesh to an 10 Ten in Sepetmber 9 Oune in October W
inch, 1934, 935, one in

!

November 1936;
one in Decem-
ber 1936; one
in May 1937;
one in October
1937 ; two in
December 1937
and  two in
March 1933,

8 Uncaged coutrols, 1,040 . 729

This experiment has definitely indicated that—

(i) the insects of the types found inside twenty meshes to
an inch cage are not likely to be the vectors,

(ii) that the vector easily gets into cages of one mesh to an
inch, two meshes to an inch, 3 inch mesh and four meshes
to an inch, and infects the plants, and

(iii) the probable size of the vector is thus between 1/20”
and 1/4".

243. Border line insccts.—The insects about which there was
any doubt whether they could pass through a } mesh or not were
tested as follows.

A wooden box was made and divided into two compartments
by a partition wall of wiregauze of four meshes to an inch., The
mouths of both the compartments had light proof shutters. The
insects were enclosed in one compartment and the shutter closed.
Light was admitted by opening the shutter of the other compart-
ment. The following insects were found coming through the wire-

70

gauze :—
Type
nl‘)]e?‘ Family. Name of insects {'f known).
3 Lentatomide .. .. Halyomnrpha picus Fabr.
4 Do. .. .. Plantia fimbriats Fabr.
11 Curcnlionide .. .. Episomus Lacerta I,
12 Do. .. .. Myllocerus discolor Boh.
13 Do, .o .. Sympiezomias cretaccus Fst.
*14 Pentatomide .. .. Menida labecula Dist.
18 Jassidee .. .. Petalocephala nigrilinea Wlk.
18C Do. .. .« Petalocephala granulosa Digt.
23 Fulgoride .. .. Sarima nigroclypeata Mel.
24 A Membracide . . .. Otinotus oneratus Wik,
22 Do. .. .. Goccosterphus tuberculatus Motsch.
28 Jasside . .. Moonia albimaculata Dist.
*29 A Do. .. .. Neodartus scutellatus Dist.
*21 Do. . .. Jassus indicus Wik,
20 Do. .. .. Bythoscopus indicus Leth.
19 Do. o .. Acropona walker: Kirk.
97 Lygaeida: .. .. Oxycarenus laetus Kirby.
108 Curculionide ., .+ Centhorrhynchus ? asperulus Fet.,
*108 Jasside . .. (3 species?) ‘
146 ? ?

* Denotes those types which are stil} included In the suspected vector list.

_ In this experiment difficulty was found in that in some cases,

insects below 3" in size did not pass through the wire mesb.

Dr. Beeson examined this experiment and suggested that foliage
7A
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should be tried as an attraction and that it should be tried in
the dark as well as in the light, as light might be a repellant to night
insects. This is being carried out.

It should be noted that the above list is merely a preliminary
tentative list and is not final.

244, (i) Sticky papers experiments.—In this plot in NoganurR.F.,
sticky papers 3’ X 3’ were exposed at cage height every ‘month
in accordance with the Forest Entomologist’s suggestions. At
the end of twenty days exposure each month, they were taken
out and sent to the Forest Entomologist for his kind identification
and remarks. Similarly, sticky papers were hung up in the Javala-
giri R.¥. platform area and after exposing for twenty days were
similarly sent to Dehra Dun.

As a result of the examination of sticky paper catches the
following insects were suggested as probable vectors and individual
transmission experiments are being carried out with them :—

Family, Name of insect.

Jasside .. . .. *Nirvene pollide.

Do. .. .. .. *Drubescus angulatus.

De. . .. .. Deltocephalns ap.

Do, .. .. .. Kutettiz sp.

Do. .. .. .. *Kartura sp.

Do, .. .. .. *Paralimnus albimacslalss,

Do. . . o ¥Tettigonaella sp.

Do, .e . .. *Rhombopsis sp.

Do. . .. .« Scaphoidens festiviss,

Deo. .. . »+ CUhikkaballapura sp.

Do. .. .. .. *Pediopria orientalis.

Do. . .. .. *Selanocrephaliss sp.
Aphide .. .. .. *Macrosiphnm sp.

* Types that are included in tho revised list of suspected insects to be tried in the coming year.

245. (i) Platform cxperiments.—These were designed to fix
the periods of infection as stated in the last year’s report. They
were continued in two localities, at Aiyur and Javalagiri, and
plants were exposed on platforms, the period of oxposure being
limited to one month as was done last year. In the case of Aiyur,
the locality of the experiment was changed in February 1938,
The results obtained so far are summarised as follows :—

246, Platform experiments at Aiyur—(a) Site selscted near
Samayert tank in Aiyur Extension III R.F. where sandal was
sparsely distributed. —

Started in April 1931,
Number of &)lanta Numbe; of plants

Year. Period of exposure. 8XPOso spiked.

1931 .. .. .. ‘Three months .. 14 1
1932 .. - .. Two months .. .. 28 4
1933 .. .. .. Two months ., .. 28 4

Two months .. ‘e 14 1
1934 . v v {Onemonth .. .. 28 3
1935 .e .. .. Onemonth .. .. 14 2
1937 .. .. Onemonth .. . 28 2

(b) Site changed to near Aiyur Rest House in Aiyur Exiension
IV R.F. where sandal growth is dense.—(Started in February 1938).
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No spike manifestation has occurred in the set of plants exposed
on the platforms in this locality so far,

247, Platform experiments—Javalagiri, —Among the Javalagiri
platform plants there was no incidence of spike from the time of
its start to 1937 which is suspected to be due to the presence of
plenfiful and attractive healthy sandal plants in the locality.
However, two plants, one exposed in August 1937 and one in Decem-
ber 1937 exhibited the disease in the month ot October 1938,

248, Experiments to find out at what period of the day the infection
is effected —The experiment detailed last year was continued but
the locality of the expcriment was changed in February 1938 from
the Samayeri site where the sandal was sparsely distributed to a
site nearer Aiyur bungalow where there are plenty of both healthy
and spiked sandal trees, as it was thought that the virulence of the
disease had moved towards the bungalow judging from the large
number of trees that manifested the disease.

Results.—1. Site selected near Samayer; tank in Aiyur Exten-
sion I1I R.F., where sandal was eparsely distributed :—(a) Two sets
of 16 plants were started one set for exposure at night and the

other for the day.
Expos‘ed during

-

Night.
Poriod of ~ 4 — sy ~
Year. exposure, Nunlxbetx:s of . Number of
plan umber plants Numb.
exposed, spiked. exposed. sﬁ’fx?ef
03b .. . e ... Two months ,. . . 8
b+ SR . Two months 18 1 2 2

As noted last year this set of results is regarded with sus.
picion as infection at dusk or dawn may have been included ag
either day or night. The experiment was therefore changed ag
follows :-—

Platform cage experiments.—Three sets of 16 plants, one for
the day, one for exposure during dusk and dawn, and one for
the night :—

Started on 7th September 1936,

Exposed during
Year, Period of Day number. Night number. Dusk and dawn
exposur® A A number.
= - m—— — A —
Exposed. Spiked. Exposed. Spiked. Exposed. Spiked.
1087 .. .. Twomonths ,, 82 32 2 32

Site changed near Aiyur Rest House in Aiyur Extension IV
R.F., where sandal growth is dense.—Started in February 1938,

No spike manifestation so far,

249, The results obtained from the platform experiments are
consolidated as shown in the tabular statement below giving the
pumber of cases against each month of each year in which infection

occurred. For periods of two months exposure, the middle of the
period is taken as the date of infection,



96 ANNUAL REPORT ON SILVICULTURAL RESEARCH
Years.
Months. —~ A ~ Total.
1932. 1933. 1934. 1985. 19386. 1937,

January .. .. .. .. .. 0
February .. . .. .. 1 .. .. .. 1
March . .. .. .. .. .. 1 1 2
April .. .. 2 . . .. .. 1 3
May . .. .. . - 0
June .. o .. .. 1 2
July .. .. .. .. .. .. .. .. 0
August .. .. .. .. 1 2 .. 1 4
September .. . .. 2 1 . 1 .. 4
QOctober .. .. .. .. 2 1 1 . 4
November .. .. 2 .. .. . .. 2 4
December .. 1 1

The above figures although small in number show a main infec-
tive season from August to November and a secondary infective
season in March and April.

250, Day and night insect collictions. —In order to get an idea
of the difference hetween dav and night insect collections iv a spike
area during ‘he infetive seazon a test collection wax made by the
same staff in Noganur spike area from 9 p.m. to 1 a.m., on the night
of November 17th and from 2 p.m, to 6 p.m., during the day of the
18th November,

These were classifiecd by the Forest Research Institute, Dehia
Dun, as follows, :—

“The total number of inscct: caught during the day is 371
in 56 species, and that during the night is 542 in 86
species, in all 913 excluding 45 spiders and millipedes,

“In the Jassidae, 14 species have been obtained, of which 7
were caught during the day and 10 during the night; 3
Acropong Idiocerus and Jassus have ‘been caught both
during the day and the night. Empossca sp. Pediopsis sp.
and Deltocephnlus sp. have been found only in the day
collections while Bythoscopus sp. Dious sp. FEutettix sp.
Ledra sp. Nephotettiz sp. and Petalocephala granuloss have
been caught only during the night, Apkids have also been
obtained both during the day and the night collections,”

These test collections have thus shown a marked difference
between the suspected insects caught by day and those caught by
night.

251, (iii) Insect group transmission cages at Kenmilworth Castle
area.—The experiments detailed last year were continued,

During the year, fresh sets of plants were pnt in the cages at
the end of each quarter, after removing the old set. The following

table gives the total number of insects released in cach cage during

eahe period :(—

Cage Natural orders Period of exposure, Total Number
num- released in each A e sumber of plaots Remarks.
ber. cage. From To of Insects exposed.
released.

Jassidee .. .. 19 10 38 8 937 748 38

1 9 937 25 4 38 525 3

26 4 33 86 938 318 3

7 938 8 12 38 634 3

2 Pentatomider .. . 19 10 86 8 937 3,014 8

9 9387 25 4238 2,088 s

26 4 88 6 938 418 3

7 9388 6 12 38 1,179 8
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Period of exposure. Total
Cage Natural orders p—— number Number
num- released in each of of plants Remarks.
ber. cage. From To insects exposed.
released.
8 Jassids and Fentato- 19 10 36 8 937 2,748 3
mids,
9 937 25 438 2,388 3
26 4 38 6 938 250 3
7 938 6 12 38 963 3
4  Fulgorids . as 19 10 36 8 937 385 3
9 937 8 638 268 3 Ope plant
was suspi-
cious but
returned to
normal
subsequen-
tly.
9 638 6 838 176 3
7 938 8 12 38 301 3
6 Jassids and Fulgorids. 19 10 36 8 937 198 3
9 937 8 6138 318 3 One plant
. was suspi-
cious  but
returned to
normal
subse-
quently.
9 638 6 938 175 3
7 933 6 12 38 405 R
6  Penlatomide and Ful- 19 10 36 8 937 2,125 3
gorids. g 937 8 38 2,018 38
9 638 6 938 316 3
7 938 612 38 936 3
7 Coreids,  Pyrrhocorsids, 19 10 36 8 937 384 3
and Chrysomelids. 9 937 8 638 318 3
9 638 6 9 38 142 3
7 938 6 12 38 515 3
8 Al} except those re- 19 10 36 8 937 1,815 3
lcased in cages 1 to 7, 9 937 8 6 33 2,518 3
9 and 10. 9 638 a 9 33 851 3
7 938 4§ 12 38 1,378 3
9  Membdracid and Curcu- 19 10 36 8 937 . 3019 3
Lionids. 9 937 8 6 38 2,818 3
9 638 4 988 648 3
7 938 6 12 38 1,743 3
10 Locustids and Acridiids. 19 10 38 8 937 985 3
9 937 3 633 899 3
9 ¢ 38 6 9 38 414 3
7 938 g 12 38 330 3

The sandal plants which were reported as suspicious in the cages
in which Fulgorid and Jassid, and Fulgorid alone were released in
the last year’s report, returned to normal subsequently,

No other cases of suspicion or spike manifestation occurred
during the year in these group cages.

Dr. Beeson inspected these experiments and it was decided to
continue them in this locality with some slight modifications,

252. (iv) Transmission Experiments with Individual Species of
Insects.—The experiments described last year were continued in
both the localities—Denkanikota potculture plot and Javalagiri
reserve forest with many individual species or types.

The work carried out so far is summarized thus :—

In Jassidae, 19 species, viz., Petalocephala nigrilinea, Petalo-
cephala granulosa, Acropona walkers, Jassus indicus, Jassus
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pauperculus, Neodartus accocephaloides, Neodarius scu-
tellatus, Neodartus sp. Idiocerus clypealis, Moonia albima-
culuta, Ledra mutica, Ledropsis sp. Bythoscopus indicus,
Pentimia submiger, Nirvana sp. and six unidentified Jassids
have been tested in 126 experiments till 11th January 1939,
70 at Denkanikota utilizing 5,901 insects from 89 (in Ledra
mutica) to 1,544 (in Petalocephala nigrilinea) including eight
experiments with unidentified species varying from 4 to 68
insects, and 56 experiments at Javalagiri utilising from
19 (in Ledra mutica) to 2,257 (in Acropona walkeri) including
three experiments with unidentified species varying from
2 to 35 insects. The number of experiments per species
has varied from 1 to 15 comprising in all 15,243 individuals
of Jassidae 5,901 at Denkanikota and 9,342 at Javalagiri.

In Pentatomidae, 21 species viz., Catacanthus incarnatus,

Chrysocoris  sp. Chrysocoris stockerus, Nezara wviridula,
Nezara viridula var torcuata, Coptosoma siamicum, Coptosoma
cribarium, Plautia fimbriata, Nymphs of Hotea*sp., Menida
labecula, Hotea mnigrorufa, Hotea curculionides, Dalpada
clavata, Plautia sp., Dolichoris indicus, Rhynchocoris plagiata,
Sastragala heterospila, Hotea sp. Halyomarpha picus, Antestia
cruciata and Canthecona fercellata (a predator bug) have
been tested in 121 experiments till 11th January 1939,
65 at Denkanikota utilising insects from 63 (in Halyomorpha
picus) to 1,779 (in Coptosoma siamicum) and 56 experiments
at Javalagiri from 29 (Hotea sp.) to 2,459 (in Coptosoma
siamscum). The number of cxperiments per species has
varied from 1 to 9 comprising in all 21,627 individuals of
Pentatomids, 10,363 at Denkanikota and 11,264 at Javala-
giri,

In Fulgoridae, 15 species, viz., Fulgorid sp., Eurybrachys

tomentosa, Forculus viridis, Sarima nigroclypeata, Coinguinda
nigroclava, Flatta ferrugata, Satapa granuloss, Seliza near
partite, Salurnis marginellus, Centromaria sp., Dictyophara,
Tambinia verticalis, Ricania fenestrata and Brahmaloka
Sletcheri, have been tested till 15th January 1939 in 82
experiments, 34 at Denkanikota utilising 2,811 insects from
eight (in Fulgorid sp.) to 1,144 (in Sarima nigroclypeata)
and 48 experiments at Javalagiri from 98 (in Tambinia
verticalig) to 1,632 (in Sarima nigroclypeata). The number
of experiments per species has varied from 1 to 9 comprising
in all 8,203 individuals of Fulgoridae, 2,811 at Denkanikota
and 5,392 at Javalagiri.

In Lygaediae, 3 species, viz., Graptostethus argentatus, Graptoste-

thus servus and Ouxycarenus lactus have been tested till
2nd December 1938 in 17 experiments, eight at Denkanikota
utilizing 853 insects from 33 (in Oxycarenus lactus) to 741
(in Graptostethus servus) and nine at Javalagiri utilizing from
24 (in Ozycarenus lactus) to 2,361 (in Graptostethus argeniatua).
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The number of experiments per species has varied from
1 to 8 comprising in all 3,388 individuals of Lygaeidae, 853 at
Denkanikota and 2,535 at Javalagiri.

In Tettigonidae, four species, viz., Letana inflata (nymphs and
adults separately), Xiphidiopsis straminula, Sathrophyilis
rugosa, and Orthacris sp. have been tested in 36 experiments
till 7th January 1939, 12 at Denkanikota with the nymphs
and adults of Letana infata and 24 at Javalagiri utilising
from 67 insects (in Sathrophyllis rugosa) to 12 (in Letana
inflate). The number of experiments per species has
varied from 2 to 14 comprising in all 4,906 individuals of
Tettigonidae, 850 at Denkanikota and 4,056 at Javalagiri.

In Membracidue, 3 species, viz., Leptocentrus taurus, Otinotus
oneratus and Coccosterphus tuberculatus have been tosted
‘ine28 experiments till 5th January 1939, 14 at Denkanikota
utilising from 89 inscots (in Leptocentrus taurus) to 1,205
(in Coaccoslerphus tuberculatus) and 14 experiments at Javala-
giri ffom 496 insects (in Leplocentrus taurus) to 690 (in
Coccosterphus  tuberculatus). The number of experiments
has varied from 5 to 13 comprising in all 3,694 individuals
of Membracidae, 1909 at Denkanikota to 1,785 at Javalagiri.

In Coreidae one species only, namely, Homeocerus sp. has been
tested in two experiments at Denkanikota alone utilizing,
61 insccts in all,

In Capsidae one species only namely Lucinatus pumctatus has
been tested in 13 experiments five at Denkanikota com-

prising 320 insects and eight at Javalagiri comprising 634
insects utilizing 945 insects in all,

In Melalonthidae, one species Schizomycha  xanthoedera has
been tested in a single experiment utilising 90 insects only.

In Lycidae, Lycostomus similis has been tested in two experi-
ments at Denkanikota utilising 74 in one and 101 in the
other or 175 in all.

253. Suspicious 8ymploms.—During the year, suspicious spike
like symptoms appeared on two plants in the case of feeding in in-
dividual transmission cages with Jassus indicus (Jassidae) and
one plant in a cage ied with Coccosterphus tuberculatus (Membra-
cidae) as detailed below :~-

(@) Type No. 21.—Jassus indicus—Case No. ). —Three healthy
plants and one grafted plant were introduced into a
3 feet cube cage in pots and individual insects of Jassus
indicus were introduced daily into the cage. On 22nd Febru-
ary 1938, the plants were removed from the cage and kept
under observation in the potculture garden. The above
cage experiment was done at Denkanikota potculture plot.
In September 1938 all plants shed their leaves probably
due to insufficient watering. This acted as defoliation
and on 3rd November 1938, the new foliage that appeared
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on this plant No. B 24 looked suspicious. The leaves from
this plant were grafted on six healthy sandal plants to
decide if it is a case of spike and at the same time six
healthy plants were grafted with genuine spike leaf to act as
controls.

None of the Jassus material grafted sandal plants or the con-
trols have yet manifested the disease but sufficient time has
not yet elapsed. *

(b) Jassus indicus—Case No. 2.—Three healthy sandal plants
were introduced with a grafted plant on 9th November
1937 in a 3-feet cube cage at Denkanikota. 26 insects of
this individual were released by 16th January 1938. The
three healthy plants were removed on 17th January 1938
from the cage and kept under observation. They were
defoliated on 16th August 1938. In February 1939, one
plant, No. 5051, gave rise to suspicious symptorffs, Graft-
ing has been carried out on six plants and at the same
time, grafting with genuine spike leaves en six other
healthy plants to serve as controls was done on 15th Febru-
ary 1939. The results of grafting are awaited. '

(¢) Type No. 22—Coccosterphus tuberculutus.—On 1st March
1938, three plants with a grafted plant were introduced in a
cage at Denkanikota potculture plot. - By 11th May 1938,
52 insects were released. The healthy plants were removed
and kept isolated on 12th May 1938. Plant No. 6684 gave
ri® to suspicious shoots an 7th January 1939. Grafting
of the leaves from this plant was carried out on 15th Febru-
ary 1939 on six healthy sandal plants with nccessary
controls, Results are awaited.

(d) Nezara viridula suspicious, plants described in last year’s
report.—Nonc . of the plants grafted with the material
from the above plants have manifested the disease where-
as 3/10 of the. controls have exhibited the disease.

These suspicious plants (two in number) have returned to

~ normal.

The suspicious plants detailed in (a) to (c) have not in any
way been connected with death of or unhealthiness of the host
plants as was the case described last year with Moonia albimaculats.
They are wel tended and kept under close observation but so far
they show no signs at all of returning to normal.

254, Experiments with Aphids, Thrips and Red spider.—These
were done in single pot cages. None of the plants experimented
with® have manifested the disease. The insects were allowed to

feed on spike twigs and leaves before being released in these cages:

and in addition a small spiked twig was also put in,

The experiments werc inspected by Dr. Beeson who sugges-
ted the use of both healthy and diseased plants in the same cage.
A new type of cage is now being devised.
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255. The individual transmission experiments.——The work done
go far detailed above was gone through by the Forest Entomologist
during his camp in November 1938 and a revised list of suspected
insects after carrying out various eliminations was prepared for use
in the experiments during the coming year. A list was alro prepared
showing the types of insects that were considered to have been
given a fair trial and these types of insects which are considered to
have been sufficiently tested are also detailed below.

1t was decided that the following conditions should be satis-
fied before it can be considered that an insect has been well and
sufficiently tested :—

(¢) It must have been tested in both the infective seasons
(i.e., March and April and August to November) and if pos-
- sible i more than one ycar,

) The_ average mortality of insects was worked out by
sleeving insects on the food plants of each species and also
from ebservation of the cage experiments, and it was found
that the average period an insect lives in our cage experi-
ments is about two weeks. Therefore the maximum period
betlween releases during the experiment should be one week
or less.

(c) r?h(J number of insects released should be reasonable
(This depends on the occurrence of the species, etc and
cannot be defined.) ’

(@) Throughout the experiment at least one insecf must be
present in the cage the whole time.

256. List of insects that have beén given a fair tri
vidual transmaission experiments :—-

Type No- Family, Namo of inglht.o,
18-C  Jassidae .. .. Peialoéephala groffl:¥sa Diss,
21-A Do. .. . .. Jassus pauperc aﬁpang.
29 Do. .. .. .. Neodartus accocd ;" aloides Mel,
51 Pentatomidae Nymphs of Ckr ogpris Sp.
71 Do. Chrysocoris stocRlus Linn.
23 Fulgoridae .. Sarima nigrocly
23-A Do. .. Coinquinda nigro
89-A  Lygaeidae .. Graptostethus arge
24 Membracidae Otinotus oneratus WG

257.A III. Revised list of suspected insects to be tried + P gacomad
year. revised list of suspects was prepared during the :
after eliminating the following insects :— 8 year

Those—
(i) That cannot pass through } inch mesh,
(ii) that are found in the potculture plot at Denkanikota,

(iii) that are not common to Javalagiri and Denkanikota
mass infection cages, and

(iv) that are eliminated on biological grounds.

L t
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Type No.

14
20-A

20-B
21
21-B

23-C

24-B
24.C
25-A

26
26-A
27-B
27.C
27.-D
29-A
29-B
38
53
73
77-A
82
92

92-A

92-B
92-C

109
112-A

112-B

124-A
130
152
162-A

148

176
178-A
183
185
188
203
204
212
214
228
238
240
263
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Family.

Pentatomid
Jassid

Do.
Do.
Do.

Fulgorid . .

Membracidae
Do.
Pentatomidae

Cercopidae
Do.
Membracidae

?
Jassidae ..
Do. ..
Cercopidae
Pentatomidae

Jassidae ..
Pentatomidae
Fulgoridae

Do.

Do.
Fulgoridae

Jassidae ..
Fulgoridae

Do.

Lygaeidae
Pentatomidae
Do.
Do.

Oapsidae

Fulgoridae
Jassidae . .
?

Pentatomidae
Dao.
Fulgoridae - .
Pentatomidae
Deo.

Do.

Do.

Do.
Pentatomidae
Do.

"The revised list of suspects ix given below :—

Name of insect. Remarks.
Menidalabecula Dist. Test in Octo
ber.

Parabalocratus porrectus
Wik.
?

Jassus indicus Wik.
9

Brahmaloka fletcheri Dist. Test in Octoe

ber.
Oxzyrhachis mangiferana Dist.
Tricentrus transversus Dist.
Coptosoma fuscomaculatum
Dist.
Poophilus costalis Wlk.
Aphrophora sp.
Membracid sp. P
b
?
Neodartus scutellatus Dist,,
Neadartus sp. . -
Machaerota 8p.
Menida varipennis Westw.
? L
Ledropsis sp.
Brachycercoris camelus Costa
Dictyophora sp. (Testin Octo-
’ ber.) .
Centromeria 8p- (Teat in
March-
April.)
Tambinia verticalis Dist. (Test both
86880N8.)
? (Test  both
#8asons.)
(3 species) 1
Saljza near partite Mel. Test both
808a30ns.
Saliza 8p. Test  both
seasona.
A phanus sodidus Fabr.
Dolycoris indicus Stal.
Nezara viridula Var,
Nezara viridula L, Var,
torquata F.
Lucinatus punctatus Kirby ~ Well tested
but do
again.

Nymphs of Fulgorid sp.
Penthimia submiger Dist.
?

Hotea nigrorufa Wlk.
Nymphs of Hotea sp.
Salurnis marginellus Guer.
Coptosoma ostensum.
?
Nymphs of Coptosoma sp ?
?
Nymphs of Chrysocoris sp.

Nymphs.
Sastragala heterospila Wik,
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Suspects d.erived from the sticky papers experiments at Noganur
and Javalagirs—

Family, Name of inseot,
Aphidae o .. Macrosiphum sp.
Jassidae . .. Nirvana pallida (Test in October).
Do. .- .. Drubescus angulatus.
Do. o .. Eutettiz discigutiatus.
Do. o .. Kartura sp.
Jussidae .. .. Parabinnus albimaculatus.
Do. .. .. Tettigoniella sp.
Do. . .. Rhombopsis sp.
Do. .. .. Pediopsis orientalis.
Do. .. .. Selanocephalus sp.

List of suspects derived from distribution, ctc., and ;
. . , €lC., other coll ;
such as Kentlwerth Costle— ections

Family. Name of inscct.
. Jagidae .. .. Kolla unimaculata.
Do. o .. Nirvana suturalis.
0. . .. Rhysomorphusindicus.

. 2.58. Potcul.ture collections.—In connexion with the above
elimination it was thought essential to carry out an insect surve
in the potculture plot at Denkanikota where all experiments und y
controlled conditions are carried out. ¢ fnder

In this plot spiked, disease maskin
. , asking, and healthy sandal plant
ha:vc' remmncd bpgethe? for over ten years. As no natural It)ralxi;
mission of the disease in this plot has occurred it is a legitimate
assumption that the vector is absent.
The insects collected in this plot were sent t
. . bed  in ; e sent to Dehra Dun
and identified. The list of insccts so identified is given in Part IT
paragraphs 335 and 336. ’
. 259, TV. Control operations.—'This is dealt with under headings
viz., (1) Prevention and (2) Cure. ’

(1) Prevention.

The work mainly consists of isolating a resistant strain of
sandalwood.

(@) Acquired resistance.—(i) Grafting under controlled condi-
tzons..—The following further combinations have been raised for
gra:ftxng to test the efficacy ot individual species either to build u

resistance in sandal or otherwise against the disease :~— P

8oriai number, Specles. Number of combi-
nations,
1 Ocimum sanctum. .. .. e . 15
2 Toddalia aculeata .. .. .. .. 22
3 Chlorozylon swietenia .. .. . 78
4 Carissa carandas .. o .. .. 32
[ Atalantia monophylla .. .. . 23
6 Miliusa eriocarpa . . .. .. . 15
7 Olea glandulifera . . . .. .. 16
8 Bambusa arundinacea .. .. .. 12
9 Acacia auriculiformis .. .. . 23
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Serial number. Species, Number of combi-
oations.
10 Terminalia arjuna . .. . 11
11 Breynia rhamnoides .. .. . 20
12 Strychnos potatorum .. .. . 25
13 Semecarpus anacardium . . . o 12
14 Pithecolobium dulce . .. .. 13
15 Qyrocarpus jacquini .. .. .. 27
16 Strychnos nux vomica . .. . 9
17 Melia indica e .. .. .. 93

(il) Mound experiments—These are continued and the
following combinations have manifested the disease :—

Name of combinations, Number splked,
Terminalia arjuns .. .. 1
Murraya koenigiy .. .. 6
Canthium didymuin .. .. 3
Chloroxylon swietenia . . .. 1 :

Sandal in combination with the other species are so far

healthy.

(iii) Scientific tending of sandal and introduction of resistant
hosts.- The results obtained

as a result of grafting under
11.c II-b I.C 1-D controlled  conditions were
— applied to the field condi-
II-B II-A 1-B 1.A tions. Eight blocks of 5
acres cach, were selected in

Noganur reserve forest as
shown in the sketch on the margin ; in four plots, all resistant
hosts were retained and susceptible hosts removed and sandal
tended ; in four plots all susceptible hosts were retained and sandal
tended. Necessary controls were also maintained.

The plot is in the direction of the spread of spike in the reserve.
The experiment was started in the year 1931, In the month of Sep-
tember 1938, spike appeared in the control plot as well as in the
plots in which susceptible hosts are favoured whercas the plots in
which resistant hosts are favoured were free from the discase. By
the end of December 1938, spike appeared in the resistant host
plots along the margin adjacent to the natural forests where there
is plenty of healthy and also spiked sandal. The ratio of spike
manifestation incidence in the plots is :—

Resistant : Susceptible : 1 : 90.

This once again clearly indicates the striking effect of intro-
ducing resistance imparting hosts, in spike areas, where spike is
spreading in an epidemic form.

(b) Autogenic resistance (i) The 22 resistant sandal plants of
1932 set planted in the Javalagiri reserve forest are continuing
healthy and three plants have yielded fruits.
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(ii) Seventy-five plants possessing autogenic resistance
isolated by grafting them four times, each time with a normal
dose, were planted in Javalagiri reserve forest in October 1937.
There was a large number of casualtics at the end of 1938
amoung these due to failure of rains. Six of ‘these got
spiked as a result of natural infection and only 26 plants are now
continuing healthy. Some of these have flowered and fruited.
The indication is thus that although these plants resist artificial
infection by grafting, they do not unecessarily resist natural
infection.

The work of isolating more resistant plants isin progress.

10 similar plants planted in Sanamavu reserve forest in
1932 to act as controls are perfectly healthy flowering and fruiting.

(iii) Sandal plants from 4 venated seeds.—None of the plants
are yet ready for grafting.

(iv) Noganur reserve forest peculiar sandal tree—The
peculiar sandal tree referred to in last year's report was kept
under observation during the year. This tree was found apparently
affected with spike on 19th December 1937 and leaves and twigs
were sent to the Forest Botanist, Forest Research Institute, Dehra

Dun, on 24th February 1938 and the results of his analysis are
detailed below :—

“Some of the leaves and twigs of the tree sent by you
are found to be infested with {ungus hyphae which
arc  both hyaline and smoke coloured the former
being slender in structure and the latter comparatively
stouter. -

None of the specimens, except one leaf is found to bear
the fruit bodies of the fungus Gloesperium sp.  refer-
red to in my previous report. Kruit bodies of no
other fungi can be made out on the specimens.
There is vety little sign of starch accumulation in
the leaves but there is marked deposition of starch in
the twigs.”

Pollination experiments were carried out on 21st Novem-
ber 1937 as detailed in the last year’s report. No fruits were
obtained on any of the plants kept in pots or on the twigs of
peculiar sandal.

On 30th June 1938 and st July 1938, 50 potted plants
were grafted with bark material from the diseased twigs of the
peculiar sandal at varying dosage of 4 to 8 patches to each plant.

(This was done as leaf grafts have repeatedly failed to
produce any transmission of either spike or suspicious symptoms.)

On 27th July 19338, fusion of grafts was observed only on
36 plants. All the grafted plants were later defoliated. None of
the plants have yet manifested the disease but one is very
suspicious. The peculiar sandal plant itself is now dead.
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Root sucker.—The root sucker ob‘oained.by t.renching and
cutting of the roots in May 1932 is continuing in the same
“ peculiar 7 state.

Seedling regeneration.—As reported last year a t"?w ) pecu-
liar ” seedlings have been raised from sced from the po('-,qlmr
grec. These are however not yet big enough to test by grafting.

(v) Introduction of sublethnl doses of infective material to
induce tmmunity.—Till February 1939, seven dos.os have been
given to 14 sandal plants and two doses for the 26 plants added
to this experiment during the last ycar.

All plants are continuing healthy.

(vi) Prevention of infection by spraying with insccl repellant
sprays.—As detailed last year the insect .rcpu_llzmts detailed below
were sprayed on healthy sandal plants in discased arcas once u
month and the results are tabulated :—

Number
0
Number of plants Percentage
Locality. Repellants used. Date of start, s;;)l;nyt:d. sp‘l'll(led spﬁ ..
February
1839,
Javalagiri .. Lead arsenite .. March 1935 .. 108 }l :lzgl
Copper arsenite - Do. - 108 24 2
Nicotine . .. Do. .. 108 17 157
Derrisol .. . Do. o 108 l} 10°1
Cinchona .. .. Do. .. 108 13 1‘25:0
Controls water .. Do. R 108 2485 ?090
Aiyur .+ Lead arsenite .. August 1933 .. gg p 120
Copper arsenite .- Do. .- ¢ 150
Nicotine .. .. Do. .. . 50 .r) "
Asafoetida .. .. Do. .. 50 5 10-0
Cinchona . .. Do. .. 50 5 10:0
Controls water .. Do. . 50 14 280

The results obtained for a poriod of three years in the case
of Javalagiri and five years in the case of Aiyur are striking.

ii pping ond spraying.—The experiments started in
Noganux('vll':a)sefggzi'or%st in 11!))3.‘:)'/—36 to test whether re-infection of
lopped trees in newly affected localities could be pr(-vunted.by
spraying them with a composite spray ot lead and copper arsenites
were continued during the year. So far (Februury 1939) 13 out
of 500 sprayed plants (ie., 3 per Cg{lt) and 81 (?ut; of 2,670 coptrols
(not sprayed, i.e., 3 per cent) manifested the dlseasc?. The disease
has spread in this reserve forest during this year in a virulent
form unchecked.

The fact that no infection occurred till March 1938 in the
sprayed plants indicates that the spray is probably effective but
later could not stop an epidemic form of spread of the disease.

(vili) Injection experiments.—Duriug tht_a year, a new set
of injection experiments, using the_ sawme chemicals, was stu,rt:ed,
as it was thought that the dosage given in respect of each chemical
in the old experiment was insufliciert. In order to find out
the masximum possible dosage, a start has been made since
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December 1938 with more concentrated solutions. The dosage will
be increased until the plant shows signs of wilting, etc. The

following chemicals are used and 50 plants have been allotted
for each treatment :—

Dosage glven
Name of chemical,

in December Remarks,
1938-

1 Aluminjum sulphate -+ Concentrated  solution No  wilting sign

’ (Saturated solution). observed in any of

. the cases so far.

2 Zinc sulphate .. . Do.
3 Manganese chloride . Do,
4 Pyridine .. .. .. 1:400.
‘6 Strychnine hydrochloride .. Saturated solution.
6 Formalin .. . « 1:85.
7 Nicotine .. .. .. 1:40.

8 Water controls
9 Ordinary controls

(2) Cure and control of spike.

260. As has already been noted during the year & number of
areas in which control operations were being done by the research
staff were handed over to the district, retaining only such areas
as are needed for experimental purposes.
ferred were those of Manchi,
Kodagarai.

Among the areas trans-
Devasthanam, Kothanur and

Areas under the research staff.

Examples of outbreaks, the control measures adopted and
their effect in areas under the research staff are as follows —

(i) Hosur Cattle Farm ares.—A spike outbreak was reported
~ last year in the locality which is about 44 miles as the
crow flies from the Kenilworth Castle arca and 13 miles from
Thalli Spike area. Nincty trees were found affected and
all these were treated with Atlas and removed. Lopping
of all apparently healthy trees numbering 506 within the
Cattle Farm limits and 256 in the patta lands nearby were

carried out in February 1938. The results so far are—

8piked,
June 1938 .. . . .. .. 2
September 1938 .e . . . 1
October 1938 . . .. . 2
5

Total ..

or 5 out of 756 lopped trees have so far manifested the
disease. There is no further spread outside the limits.
This shows the efficacy of control operations in newly
infected localities if they are properly and promptly carried
out,

8
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(1) Denkanikota Reserve Forest 1937 area—One tree was
found spiked in Denkanikota Reserve Forest in a lovality
about three-fourths of a mile from the main spike area in
November 1937. The tree was girdled and treated with
Atlas. The area was demarcated by a belt of 100 feet
width and all apparently healthy trees numbering 390
were lopped. So far 5/390 lopped trees have manifested
the disease and there is no further spread.

(iii) Denkanikots Reserve Forest 1936 subsidiary area.—'I'his
is situated at a distance of 2 miles as the crow flies from
the nearest spike area. Spike was noticed in October 1936
and four trees were found atfected which were girdled and
treated with Atlas. The area was demarcated by a 100
feet belt all round and all apparently healthy trees amount-
ing to 73 were lopped in October 1936,

Four out of 73 lopped trees have manifested the disease
so far and they were killed at once with Atlas solution.
No further recrudescence has occurred in the area.

(iv) Denkanikota Reserve Forest main spike arew.—The disease
started in this arca in the year 1926. Control operations
were carried out in December 1932 and January 1933.
The extent of the area is 307 acres. Some of the trees
in the unreserve adjoining this area were found spiked
in 1932-33 and there were some spiked trees in the patta
lands adjoining this area. Permission to carry out the
control operations in the unreserve and permission to
carry out the control operations in the patta lands were
obtained from the Revenue department and from the
pattadars respectively and control operations were com-
pleted by March 1934 in the unreserves and by November
1934 in the patta lands.

During the year 1938, the disease spread slightly outside the
demarcated limits in one corner of the plot. This portion was
at once demarcated and all apparently healthy trees in the
same portion were lopped.

It is interesting to note that the incidence of spike is gradually
but progressively lessening in this block though its extert is 300
acres,

New areas dealt with in 1938-39,

(1) Salem North division.—Two cases—one near the path going.
from Kodagarai to Belrampatti in Kesurgulli Reserved Forest and
one near the path going from Erimalai to Belrampatti in Kesur-
gulli Reserved Forest of Dharmapuri Range—were reported in the
month of September 1938. The two spiked trees—one in the
former and one in the latter—were at orce killed with Atlas. Regu-
lar control operations were carried out by the district staff.
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(2) Tinnevelly division—On 3rd June 1938 one sandal tree was
found affected in Valliyur Reserved Forest, Nanguneri Range,
Tinnevelly division, which is approximately about 200 miles from
the nearest known spike and the tree was found to be dying on 9th
July 1938, A belt of 100 feet width round this area was demar-
cated and at the same time all sandal trees within the belt were
lopped, numbered and listed., Further observations revealed on
19th July 1938, 6 out of 14 trees so marked were unhealthy and the
original tree was completely spiked. This tree was uprooted and
burnt. In addition, two other trees to the south of 100 feet belt
were observed to be similarly affected and therefore the original
belt was extended 6 chains south and then the two belts were
demarcated. All the trees in the second belt were also lopped.

On 26th October 1938, four more spiked trees were uprooted
and burnt and on 31st October 1938, two more trees were found
affected with spike which were uprooted and burnt,

The remaining trees are kept under observation,

The above is a striking instance of the effect of the issue of the
“ Standing orders for the detection and control of spike” by
the Chief Conservator of Forests two years ago. It has stimulated,
the interest and observation of subordinates and in this case owing
to the keenness of the Ranger, the outbreak was reported in its
very initial stages even though it occurred a very long distance from
the nearest known spike and in a district in which the disease has
not been known before.

Ezxperiments in electroculture.,

261, As electroculture is reputed not only to improve the
condition of healthy plants but also to cure several plant discases
including insect borne diseases, a few simple experiments were
started in order to get a preliminary indication of its efficacy (or
otherwise) in the treatment of spike.

Four sets of plants were treated on 1lth February 1939 as
follows :—

" (#) In order to determine whether it can cure spike, a set of

very newly spiked plants were treated.

(6) In order to determine whether it can cure spike in the
disease masking stage, a set of plants were treated in which
the virus had been intrcduced artificially by grafting, the
grafts had fused, but no manifestation had taken place.

(¢) In order to determine the efficacy of electroculture as a
preventive measure, a set of healthy plants were treated
and then grafted with spiked tissue.

(d) A further set of healthy plants were treated to see whether
the treatment caused any marked beneficial effects in height,
girth, foliage, ete,

(e) a Gfth set of healthy plants were kept untreated as control.

8A
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All plants were completely measured and described before
treatment,

Treatment consisted of connecting the plants by means of a
copper wire to the magneto of a 3 H.P. B.S.A. Motor cycle and the
“dosage ” given was 23 kicks (approximately 50 sparks) of the
kick starter.

Great care was taken to see that the copper wire was in no way
earthed exoept through the plants under treatment that it touched.

Results are awaited,

Technigne to find out if an area i3 susceptible to infection or not and
how far the environmental factors influence the resistance or sus-
ceptibility.

262, The experiments started in 1935-36 are continued and
plants from differcnt localities are being raised for infection pur-
poses,

General.

263. (i) Periodical insect collections-—(a) Thalli Reserved Forest,—
Spike started in this Reserved Forest in 2 bits in 1915 and in the
southernmost end in 1929, Still the disease has not spread uni-
formly throughout the area. Healthy patches are found inter-
spersed due not only to the different floristic compositions in the
healthy and diseased patches but also probably to a differing insect
fauna. In order to find out the actual difference in the insect
fauna and thereby possibly to get at the vector, periodical collec-
tions for 10 days each month are being made and the insects so
oollected are sent to Dehra Dun for identification,

(b) Ficld crops.—-As spike usually starts in association with
or in close proximity to field crops it is possible that the vector
may be an insect connected with the field crops. In order to test
this theory, insect fauna is collected in field crops in newly infected
localities close to Denkanikota and sent to Dehra Dun for analysis
and advice. -

(ii) Twenty-five types of insects out of the remaining 57 types
not yet identified have been sent to the Forest Entomologist,
Pehra Dun, for his kind identification.

(iii) In order correctly to record the annual incidence of the
disease each year, Dr. Beeson suggested the selection of 100 plants
in different localities in February every year, their defoliation,
rejection of those that manifest spike immediately and to keep the
rest exposed to infection from April. Early in April in the follow-
ing year all the plants are again defoliated to bring out masked
symptoms, The number of plants spiked in these sets will give
the annual intection,

So far till February 1939, 53 at Javalagiri, 10 at Noganur and
4 at Aiyur during the year 1938 set are spiked showing the higher
infection at Javalagiri than at Aiyur and Noganur, but full figures
tor 1938 will be available only in May 1939,
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The annual incidence of the 1937 set was 35 at Javalagiri and
4 at Aiyur, showing that infection is higher at Javalagiri than at
Aiyur,

Summary,

264. The main results obtained during the year are—

(1) The visit of Dr. Beeson in November 1938 during which a
complete stock taking of all work done since his previous
visit in 1936 was done and future work was outlined.

(2) Eligxination of many insects on the expcrimental evidence
obtained and the preparation of an up-to-date list of sus-
peoted insects for future trial,

(3) Suspicious spike like symptoms have been obtained by
feeding individual species of Jassus indicus, Nezara viridula
and Coccosterphus tuberculatus on healthy plants in cages,
Thexe were in no way connected with the unhealthiness or
death of the host plants as was the case with Moonia
albimaculata reported last year, The Nezara suspicious
plants in due course returned to normal. but the suspicious
plants for Jassus indicus and Coccosterphus tuberculafus so
far show no signs of returning to normal, Grafting has so
fa;r failed to transmit the suspicious symptoms to healthy
plants.

(4) Control operations as practiced by the district staffs have
been carefully inspected. summarized and defects in apply-
ing the control operations detailed and remedies described.,

(5) Control works and recent advances in our knowledge of
the disease have beon written up for publication as Indjan
Forest Recoxds,

Summarising and recording of information,

265. Apart from the above work, during the year a large number
of experiments of the past eight years wcre summarised., These
experiments refer in general to two aspects, (a) sandal parasitism,
and (b) spike disease.

As these experimental results have in general not yet been
recorded in these annual reports, and as they have had and are
having a great influence on the work now being done and the
experimental methods that are being used, they are described very
briefly as follows :— .

I. Experiments on sandal parasitism.
266. (a) Sandal is an'obligatory parasite,
(b) Experiments have shown that different host plants pro-
mote the different physiological functions of sandal such as growth,

seeding, resistance to disease and probably also heartwood for-
mation to very different degrees, Therefcre suitable hosts should
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be introduced where they are lacking in order to produce sandal of
the highest economic value, A

(c) The capacity to be haustorised by sandal varies according
to species of host—Leguminous hosts are generally well parasitised
and non-leguminous hosts only moderately.

(d) There are hosts such as aloes, Divi Divi (Caesalpinia
coriaria), Qrewellia robusta, Flueggia leucopyrus, which are very
difficult to parasitise.

(¢) Sandal is sometimes self-parasitised,

(f) Parasitisation generally and largely takes place on tender
roots, Dr, Barber has well illustrated this fact and states that the
rocts of sandal touch the host roots and secrete a liquid which softens
the epidermis and through this the parasitic root enters the host
root and suction takes place.

(9) In self-parasitisation, parasitisation is mutual, but the
number of haustorial connexicns depend on the number of tender
roots of one plant whick touch the roots of the other,

(h) The amount of haustoria on ¢ach sandal plant when 2 or
3 sandal plants are together and mutually parasitised, varies from
time to time, as tested by pot plants, and depending on this, the
morphological appearance of each sandal varies from time to time.

(¥) A sandal plant parasitising on a host thrives whereas one
parasitising on another sandal plant soon dies, but in the latter
case death does not occur as soon as is the case with a single sandal
plant with no host and no other sandal plant.

(J) When 2 sandal plants are parasitising on each other and
also on a common host, removal of one sandgl retards the growth
of the other immediately on removal, but the sandal left quickly
recovers and flourishes very well afterwards,

(k) A sandal parasitising on an evergreen host or a host which
is full of foliage continues to remain evergreen, whereas a sandal
parasitising on a deciduous host generally behaves similarly to its
hosts and is deciduous.

1I. Experiments on spike disease.

267, Periods of infection to manifestation and manifestation
t> death—(1) Infection to manifestation—(a) Natural infection in the
field—

DAYS,
Minimum period .. .. .. .. .o .. 64
Maximum period .. .. .. .e .. . 402
Average period .. .- .. . . e 209

(Approximately 7 months).
All plants were below 23" girth,

#i
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(b) Artificial infection by grafting—

DAYS.
Minimum period . .. .. .. .. . 31
Maximum period .. .. .. .. .. .. 876
Average period .. .. . . 138
(Approximately 4§ months.)
(All plants were below 23" girth,)
(2) Manifestation to death—
{(a) Natural infection of forest trees in the forest—
DAYS,
Minimum period .. .. e - o .. 64
Maximum period . .- . .. . -+ L,100
Average period .. e .. .. 456
(Approximately 15 months.)
Girth class in inches. Average
period in.
DAYS.
0—3 . .. .. . .. . 308
3—6 . .. . .. .. .. 425
6—9 .. - .. . .. . 452
9—12 .e .. .. ve .. .. 538
1221 e e e 954
(b) Natural infection of plants in pots—
DAYS,
Minimum period .. . . .. .. . 69
Maximum period .. .. .. .. .. .. 676
Average period 264

(Approximately 9 months,)
(Al plants were below 2}" girth.) Note that the average
period closely corresponds to the 0"—3" girth class figures given
in (a) above.

(c) Artificial infection of grafting of plants in pots —
Period of death from manifestation.

DAYS.
Minimum period .. . .e .o .. . 45
Maximum period .. . .. .. . .. 882
Average period o o . .. .. .. 445

_{Approximately 16 months.)
(All plants were below 23" girth.)

III. Experiments on the transmission of the disease.

268, (1) Grafting with scion, bud, bark and leaf from the
diseased plant has given the following results :—

Spiked,
PER
CENT,
Scion grafts .. . . .- ve .o e 23
gudkgmf%:' . . - .. . .. .- 29
ark gra . . .. .. e ‘e .. 46
Leaf grafts .. . . . . . . 70
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The leaf graft was therefore selected as the standard test.

(2) Grafting materia’ from disease masking plants has given
the following results - —

Spiked.
PER
CHNT.
Disease masking lexves from grafted plants on which fusion had
taken place .. .. .o .o o .. .e 485
Bark pieces from grafted plants on which fusion had taken
place . . .o . .. - . . 29
Disease masking leaves from apparently heulthy branches of a
partially spikod tree newly infected .. .. .. . 39
Diseas> masking leaves from healthy lovking branches of an
artificially spiked sandal plant .. o . . . 33

(3) Yellow spiked sandal leaves when grafted do not transmit
the disease. (Period of the experiment 2nd July 1930 to 15th.
October 1933.) .

(4) Grafting tissues from spike like plants of Zizyphus oenoplia,
Dodonea viscosw, Datura stramonium, and Vinca rosea have not
induced spike in sandal nor has the grafting of mosaic sandal and
Malvastrum coromandslionum leaves been successful, (Period of
the experiment 23rd June 1930 to 10th May 1935.)

(5) Slices of haustoria from spiked sandal plants when grafted
have not induced the disease. (Period of the experiment lst July
1930 to 10th May 1935.)

(6) Sets of single stemmed healthy plants were grafted on the
main stem and this main stem was completely girdled by cutting
with a knite, one month, 21 days, 16 days, 10 days, 1 day and one
hour after grafting respectively for the different sets. The disease
developed in the cases of plants girdled one month and 21 days
after grafting but not in the remainder thus showing that 21 days
after grafting is a sufficient time in which the virus can circulate,

(1930 to 1936),

(7) Needle inoculation of spiked sap failed to produce trans-
mission of the disease, (1932 to 1935.)

(8) Rubbing healthy sandal tender branches with a serrated
jnstrument like a saw after previously rubbing it on the tender
branches of spiked plants produced transmission of the disease to
the extent of 1 per cent thus indicating the possibility of tissue
transplantation by insects. (1932 to 1935.)

(9) Healthy bark patches soaked. in spiked sandal sap for
9 hours and grafted did not transmit the disease, (Period of the
experiment 4th May 1932 to 10th May 1935.)

(10) Grafting healthy bark patches soaked for one hour in
spike sap did not transmit the disease, (Period of the experiment
12th August 1932 to 10th May. 1935,) ‘
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(11) Healthy leaves trinmed and dipped in spike sap for
varying periods from 15 minutes to 6 hours and then grafted did not
produce the disease. (Period of experiment covers 3 years 1932 to
1935.)

(12) Dried spike leaves were grafted with no positive results,
(Period of experiment 19th November 1929 to 30th May 1933.)

(13) Grafting of parts of phyllody from newly spiked plants
did not transmit the disease. (Period of the experiment 24th July
,1930 to 30th May 1933.)

(14) Grafting green tissue below brown coloured layer of bark
taken from spiked plant did not produce the disease. (24th July
1930 to 30th May 1933 is the period of the experiment.)

(15) Healthy sandal plants were grafted with spiked leaf
t ssue and immediately kept in darkness for six weeks and then
exposed to sunlight. In due course 33 per cent of the plants
developed the disease thus showing that the virus had lived and
circulated during the six weeks in which it was deprived of sunlight

(16) Fiaps were made with a knife in the tender bark of a
number of species, Spiked leaves were put into these flaps which
were then bandaged up for 11 days. After this period the spiked
tria.tirial was taken out of the flaps and used for grafting healthy
plants.

Results were as follows «—

Species, Spike.

PER

CENT.

Lantana camara .. .. .. . .o .. .. &0
Acacia farnesiana .. . .. .e .. . 33
Pongamia glabra ., . . . oo .. .. 17
Nerium odorum .. .o .. 17

Wrighta tinctoria’ Zszyphus oenaplia, Melia azadirachta.

This experiment shows that the virus is capable of living while
in association with the sap of host plants which are known to make
the sandal parasitic on them susceptible to the disease,

(17) Spiked leaves kept immersed in distilled water for 15 and
80 h9ms respectively and the material then taken and used for
grafting—100 per cent of the plants grafted in each case manifested
t}_le disease, thus showing that soaking in water does not destroy the
virus,

(18) Soaking spiked leaves in arsenic solutions even though
very dllgte and for a short time apparently destroyed the virus,
for grafting with such material in no case gave positive results,

(19) Introduction of flowers of sulphur into the sandal plant
by grafting and then infecting it by grafting diseased tissues has not
prevented the disease—30 per cent of the plants showed spike,
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(20) Boiled extract from spiked sandal leaves injected into
healthy plants and then grafted with spike leaves has not given any
immunizing effect, as 17 per cent of the plants got the disease.

21) Secretion from Cicads was injected and no transmission
occumgez({,) q(elgfsxt’(;d of the experiment lith May 1931 to 11th May
1935).

(22) Healthy leaf inserted in Cicad secretion fqr 15 minutes and
then gratted to healthy sandal—No transmission took place,
Period of experiment 11th May 1931 to 11th May 1935.

23) Grafting of Acacia gall on sandal, did not transmit any
diseasﬁ:, )(Period of experiment 15th August 1931 to 10th May
1935). .

(24) Well matured spiked sandal stems and healthy sandal
plants kept together in distilled water for one day and the healthy
sandal then transplanted with Acacia farnesiana did not get the
disease. (Period of experiment 3rd August 1931 to 10th May 1935.)

(25) Healthy leaf trimmed and dipped in spike sap extracted
by a centrifuge for half an hour and graftfad to healthy sandal,
No transmission occurred, (Period of experiment 13th November
1931 to 10th May 1935.)

ike ”’ i i iked sandal

26) No ‘““ spike ”’ was transmitted by grafting spike .

leaves( a)nd bark treated with liquid air. (Period of the experi-
ment 3rd September 1930 to 15th October 1933.)

(b) Periodicity of height growth.

tinued weekly at all
269. General —Measurements were con ' .
centres for a number of species to determine the active growing and

resting periods of young trees,
Results during the year show the following :—

A. Evergreen forest,

270. (i) Chandanathode —All species grew t.hroug.hout the year
very slowly and steadily, but with an appreciably increased rate
from the beginning of April to the middle of June, and from the
middle of September to the middle of Noveml_)er, The last Wgek
of April and the first week of May were periods of very active
growth,  The middle of June to the middle of September was a
period of comparative quiesoence, and December to ].“ebrua,r}7 was &
period of rather slow growth, (Chandanathode Experimental
Garden Experiment No. 66.)

Species.—Suietenia macrophylla, Dysoxylum malabaricum,
Hopea parviflora, Dipterocarpus indicus, Cedrela toona,
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(ii) Karianshola—-In the Karianshola Experimental Garden
No. 1, Swietenia macrophylla, Hopea parviflora, and Mesua ferrea
grew from early April 1938 to about the middle of May 1938, and
exhibited supplementary short periods of growth towards the end
of June 1938, the end of July 1938 to the beginning of September
1938, the beginning of October 1938, and early November to the end
of December 1938. The rate of growth of Swietenia macrophylla

was comparatively greater than that of Hopea parviflora, and Mesua
ferrea grew slower than Hopea.

In the Karianshola Experimental Garden No. 2 all species grew
slowly during the year with a slight retardation in growth about the
middle of May, early September and the end of December. Ario-
carpus hirsuta exhibited rapid growth throughout the year and
spurts of very rapid growth in April and the end of August.

Species.—Swietenia macrophylla, Hopea parviflora, Cedrela
toona, Dipterocarpus indicus, Artocarpus hirsuta,

In Karianshola Experimental Garden Experiments 131 to 136
study of the periodicity of height growth of Bischofia Joevanica,
Acrocarpus fraxinifolius, Mesua ferrea, Artocarpus hirsuta, Vateria
indica, and Gluta travancorica have been started. Measurements
are avaijlable only from November 1938, and it is too early 1o draw
conclusions, In general November and January were periods of
very rapid growth, while December was a period of comparative
quiescence, '

. Species.—Bischofia javanica, Acrocarpus Sfraxinifolius, Mesua
Jerrea, Artocarpus hirsuia, Vateria indica, Gluta travancorica,

B. Mized deciduous forests.
(i) Nliambur,

271, Teak grew actively from April 1938 to January 1939,
February and March 1939 were periods of comparative rest. The
most active growth was from the end of May to early December.

Mahagony grew vigorously in April 1938, rather slowly in May
1938 and then fairly steadily from June 1938 to the end of J anuar'y
1939. February and March 1939 was a period of rest. In April
1938, June 1938, end of August 1938, and December 1938 plants
in the 3 fe:t espacement exhibited greater height increment
than plants in the 6 feet and 9 feet espacements, Andaman
padauk exhibited active growth from the 3rd week of March 1938
to the 3rd week of December 1938, followed by a period of rest
In consequence of monkey damage during November 1938, the
trend of growth has to some extent been obscured,

Bambusa polymorpha  exhibited vigorous growth from mid-
April 1938 to the third week of February 1939. This was followed

by a month of rest to the third week of March 1939, when active
growth recommenced.
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Species.—Tectona grandis, Swietenia macrophylla, Pterocarpus
dalbergiodes, Bambusa polymorpha.

(ii) Kannoth.

272. All species grew throughout the period from the middle of
March 1938 to the end of December 1938 but with short periods
of retarded growth in early July, early August, and early November.

Species.—Terminalia  paniculata. Tectona grandis, Swietenia
macrophylla, Pterocarpus dalbergiodes, Pterocarpus marsupium, Dal-
bergia latifolia, Terminalia crenulata. Artocarpus hirsuta, Bambusa
polymorpha (started 14th October 1938).

(iii) Begur.

273. With the exception of Castanospermum australe all the
other species started growing about the end of March 1938, and, thig
growing season lasted till about the end of November 1938, with a
supplemental very short period of growth in the middle of Decem-
ber. With Castonospermum australe the growth was almost
negligible throughout the year except for a short spurt in the
latter half of December. Both bamboos grew exceedingly fast
during August and September.

Species —Tectone grandis, Dalbergia  latifolia, Terminalia
crenulata, Pterocarpus marsupium, Artocarpus hirsuta, Swietenia
macrophylla, Schleichera trijuga, Castanospermum australe, Chlo-
rozxylon swietenia (Ceylon origin), Dendrocalamus strictus, Bambusa
arundinacen,

A new series of periodic height measurements were started in
October 1938. It is too early to generalize from these measure-
ments. But the measurements indicate that height increment
continued up to early January 1939.

Species.—Tectona grandis. Swietenia macrophylla, Artocarpus
hirsuta, Terminalia paniculata, Lagestremia lanceolats, Lagerstremin
flos regine, Trema orientalis, Schleichera trijuga, Chlorophora
excelsa, Bambusa arundinacea. Bambusa polymorpha, Dendrocalamus
strictus, Dendrocalamus brandisii.

(iv) Dhoni.

274. All species exhibited growth from early April to the Middle
of December. The most noticeable growth wae during June, July
and August for Teak and Terminalia crenulata. Results for
Swietenia macrophylla have been obscured by casualties and borer
attack.

Species.—Tectona gfandia, Terminalin  crenulata, Dalbergia
latifolia, Pterocarpus marsupium, Swietenia macrophylla.

A new series of experimerts (periodic height measurements)
was started in October 1938. It is too early to draw conclusions
from these experiments. In general however it appears that there
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has been a period of active growth from the middle of October to
the end of December, and a supplementary period in early January.

Species.—Tectona grandis, Artocarpus hirsuta, Lagersiremia
lanceolata, Lagerstramia flos regine, Trema orientalis, Swietenia
macrophylla, Terminalia paniculata.

(v) Topslip.

275. Teak of South Burma, Mount Stuart, Mysore and Nilambur
origins exhibited active growth from early April to early Decem-
ber 1938, broken by three weeks of considerably retarded growth
in June 1938.

Terminalia crenulata also exhibited similar growth, but from
about the third week of April. Xylia xylocarpa and Pterocarpus
marsupium exhibited similar growth to Terminalia crenulata but
appreciably slower.

The growth of Dalbergia latifolia was very slow, from the end

- of March 1938 to the end of May 1938, rather more rapid from early

July to early September 1938, and very slow again from early
October to the middle of November 1938. Jure 1938, the greater
portion of September 1938, the second half of November 1938, and
December 1938 were periods of rest.

Species.—Tecton_a grandis of four origins, Terminalia crenulata,
Pterocarpus marsupium, Xylia xylocarpa, Dalbergia latifolia.

(vi) Anaipadi.

276. A mnew series of periodic height measurements were
started at Anaipadi in October 1938. The available measurements
are yet too few for generalization. All the species however
exhibited active growth from October to December. The growth
tended to fall to almost nothing in early December in most cases,
with a supplementary period of growth in the latter half of
December, and early January. By the middle of January, a period
of rest commengced.

Species.—Tectona grandis, Terminalia paniculata, Terminalia
crenulata, Pterocarpus marsupium, Dalbergia latifolia, Lagerstreemia
Jlos reginee, Lagersiramia lanceolata, Swietenia macrophylla.

(C) Dry fuel forest.

277. Emmanur.—In general the species experimented on exhibit-
ed three periods of active growth—
(1) During March, April and May 1938,

(2) During August, September and the first half of October
1938,

(3) During the latter half of December and the first half of
January 1939,

The second period mentioned was, in the case of several species,
appreciably the period of fastest growth.
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Species. —Acncia  auriculiformis, Acacia ferruginea, Acacia
sundra, Albizzin amara, Anacardium occidentale, Azadirachta indica,
Cassia siamea, Prosopis juliflora.

A new series of experiments on periodic height measurements
were started in July 1938. It is yet too early to generalize conclu-
sions from these measurements. All the species have grown fast
during August 1938, and then slower and slower, until up to about
early November. From early November, the growth has been
slow and steady to the end of January 1939.

Species.—Acacia auriculiformis, Acacia ferruginea, Acacia
sundre, Albizzia amara, Albizzia lebbek, Azadirachia indica, Cassia
siamea, Prosopis juliflora. ’

(c) Weeds.
Lantana eradication. :

278. (a) Biological methods.—QObservation of the lantana seed
fly was continued. During the past year the incidence of this fly
was much smaller than in the previous year. This was possibly
due to the drought caused by the failure of the north-east monsoon.

Leaf defoliation of lantana was observed to be generally severe.

279. (b) Chemical methods.—Work in the eradication of lantana
by sodium chlorate spraying was continued and more large scale
work carried out.

It is now quite definite that under climatic conditions such as
those in North Salem division lantana of a density of 10,000 stems
per acre can be controlled at a total cost of Rs. 8 to Rs. 12 per
acre.

Details of the making up of the solution and of the spraying
have been given in past reports and are not therefore repeated.

280. (¢) Silvicultural methods.—The work of underplanting
lantane with bamboos which was started in 1933 in North Salem
was continued. The planting is done by coolies crawling under the
lantana and putting in 1 or 2 year old bamboo rhizomes without
disturbing the lantana. No cutting or clearing is done.

This work is definitely successful at a cost of roughly Rs. 3 to
Rs. 4 per acre and the best species tried so far is Bambusa arundina-
cea. In 3 to 6 years roughly 75 per cent of the bamboo plants
have come right through the lantana and the issue is no longer
in any doubt.

281. (d) Combination of lantana eradication improving the host/
sandal ratio and introducing economically profitable species.—In
Salem North division the work of attempting to eradicate lantans
is not an isolated problem but is intimately connected with other
forest problems. In many of the sandal forests lantana has come
in and in many places is almost the exclusive host of sandal. Lan-
tana is a host plant that makes the sandal parasitic on it susceptible
to the spike disease. Lantana has also very considerably reduced
the grazing areas, :
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Therefore in general we wish to eradicate the lantane and replace
it by more suitable host plants for the sandal which will render the
sandal resistant to spike disease and at the same time be profitable
in themselves.

Work on this problem has been going on for some 5 years and
is now definitely successful. The lentunc is cleared by spraying
and is replaced by Cassia stemea or Bumbusa crundinccee. This
is done in lorg strips about 25 to 50 feet wide and spaced out roughly
2 to 5 chains apart according to the growth on the ground.

It is to be noted that in the early stages of this regeneration
work regrowth of lantana can be cleared by spraying as the sodium
chlorate spraying has no effect on young Cassia siamea or bamboo
after they are over about 6” high.

It should also particularly be noted that the maximum benefits
are obtained from this work when it is done in accessible areas near
markets and lines of export for in such cases the concentrated
plantations of bamboos and Cassia sicmea can be profitably worked
by themselves and more than pay for their introduction. The
Cassiu sismea can be lopped for manure lcaf as well as worked for
fuel. :

Interesting experiments were done in this work to determine
(1) whether uprooting and burning the lentana or sprayin g it was
cheapest and (2) whether line sowings or patch sowings gave the
better results.

The general indications of these experiments so far are that
spraying is about 30 per cent to 50 per cent cheaper than uprooting
and burning, that there is very little difference in results between

line sowings and patch sowings and thirdly that soil working has a
very great beneficial effect.

282. General —The general results of this lantena eradication
work are that spraying is the cheapest and most efficient method of
controlling the pest and costs roughly Rs. 10 per acre. Cutting
and burning is not nearly so efficient and costs ahout Rs. 10
to Rs. 12 per acre; arsenical poisoning, though efficient costs
roughly Rs. 13 to Rs. 18 per acre. The density of lantana dealt
with is approximately 10,000 stems per acre.

283. In February 1939 very fierce fires (largely due to the
almost complete failure of the north-east morsoon of October,

- November 1938) have swept through many of the experimental

areas of North Salem division. The full extent of the damage is
not yet known and it remains to be seen how the various species
and experiments have withstood this calamity. This will be made
a special report in next year’s publication.

284. In order to test the capability of Bambusa arundinaces to
suppress lantana in mixed deciduous forest of good quality four ex-
periments are in progress. (Experimental Plot 32, Wynaad division
Experimental Plot 67, South Coimbatore division and Experimen tal
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Plot 150, A and B in Palghat division). In each experiment, plots
of about 1 acre each were selected where lantana had come in and
almost completely defeated the natural forest ; Bambuss was estab-
lished by coolies crawling under this dense lantana growth and
planting 1 year old transplants and rhizomes at 15’ X 15 espace-
ment in alternate lines. No cutting of lantana at all was done and
it was as little disturbed as possible.

By the end of the second year it was obvious that the bamboo
could not establish itself under the lantana without some clearing
of the latter (unlike our dry districts). In consequence a very little
clearing of the lantana was done just over each bamboo plant.

At the end of the third year the establishment is as follows :—

Experimental Survival Mean height

Division. plot percentage. in inches.
number.
Wynad .. . .. .. .. 32 84 238
Coimbatore South .. .- .. .. 67 52 15-9
Palghat .. .. .. .. - 150 A 90 42-0
160 B 85 316
Average .. 78 283

285. Strobilanthes eradication.— Experimental plots 1, 2 and 22,
Wynaad division have as their object the eradication of Strebslanthes.
The first two of these plots were initiated in 1932, one year after the
Strobilanthes flowering and the last one in 1934, i.e., 3 years after.
The tollowing four treatments were applied ; (4) control nothing
done, (b) cutting above the aerial root, (c) cutting flush with the
ground and (d) pulling out by hand. So far practically no Strobi-
lanthes plants have appeared in the treated plots. In August 1938
the Strobilanthes flowered in all three plots. Leaf, flower and fruit
specimens have been collected and sent to the Forest Botanist,
Forest Research Institute, Dehra Dun, and his identifications are

awaited.

286. Attempted suppression of Eupatorium in the Nilgiris.—The
weed Eupatorium is seriously invading grazing grounds in the
Nilgiris. Kikiyu grass (Pennisetum clandestinum) has been intro-
duced in a series of plots after pulling up the Eupatorium, to see
whether the grass so established will keep out the weed.

So far, the experiments appear promising but a little further
attention is necessary after the initial introduction as the grass is
kept down by the buffaloes which graze in the vicinity while the
Eupatorium has no such set back.

It is also to be noted that the Eupatorium is very easily got
rid of by a sodium chlorate spray but as it is a shallow rooted
species it can more cheaply be pulled out by hand after rain. The
Eupotorium thus uprooted is a good base for making ““ compost ”
for nursery manure,
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II. WORKING PLANS AND STATISTICS.

287. (i) Working Plans.—The Provincial Silviculturist continued
to be in touch through the Conservator of Forests, Working Plans
Circle, with the Working Plaus Officers in the various districts. He
wag largely consulted with regard to proposed prescriptions on
silvicultural matters and statistical work. The experience gained
and the results obtained in this branch were availed of by the
Working Plans Officers and District Forest Officers.

The following statement shows the Working Pl

The : g Plans under -
ration in the Working Plans Circle, at the beginning of theprgggr
under review, those completed during the year, and the new ones
undertaken :—

Nuzber l‘;e ph:ltnt!llger Workhig Plans New Working
completed comme
) division. beginning of the year.  during the year, !t)ilmg the ygxfﬁ.d Remarks.

I Nilambur division. Field work nearly

completed.
Drafting of the
plan is in pro-

II Anentapur and Chit- .. sres
toor divisions. " Do.
III Wynad division .. D
IV Kurncol East divi- .. Kurnool South Do'
sion. division. o
V Guntur division .. D
0

Working Plans for Vellore East and C 2 7

y C id Cuddapah South divisi
were sa.nctlo.ned. during the year. The cost of preparation o?t?lll(:;:
plans was 5'6 pies and 1'5 annas per acre respectively.

288, (ii) Yield, volume and form factor tables—Y;
R ) —Yield (o -
gl paragrapl} 317 of last year’s report mention was made (:)lfst;he
ew All-India cum Burma Teak yield tables that were being pre--
pared by the Central Silviculturist, Forest Research Institute

Dehra Dun. It is expected that these t ; .
about June 1939, Xpe & se tables will be published

Mention was also made of a i inni i

practical thinning guide th
had been aple ‘o produce from these tables for thegpﬁr}l)oze 0? Za:’e
check of thinnings by an inspecting officer. ¥

This thinning table has caused great interest and a number of

districts have been checking how their thinnings in the past have

ct_)mpared with the standards we have had (Bo 's Ni
yield tables since 1921 and the All-India ta,bletg fol:rtnlfespysléa;::)r

This check has shown that in the
' past there has bee -
te{ldency of under-‘tbx.nning in the early thinnings. Atl';1 Ia\Iilg:;(i)xsxl-
;h}:;cﬁargl under-thinning has been followed by a final thinning in
e crop was reduced to roughly t i ¢
by mumbon of i oy edue ghly the yield table standard

9
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.  The practical effect of this has beeﬁshbmb‘ythe fact that
over the 10-year period of the last Nilambur Working Plan the
* theoretical working plan estimated yields were in practice conaider-

ably over-estimated for final yields but e%ﬁhﬂy underestimated for -
- thinning yields. ' .

The above is a rather striking exainplé of the use of up-to-date

. “yield tables in showing the tendencies of divisional practice. It is

‘only by such periodical “ gtock-taking ”’ that such tendencies

+°.:* become apparent.’

. " 289. Sample plots.—During the year the following new sample

A Plot’,s ayere opened :—

‘ Division, _Speeieﬂ- ulfnuﬁt?;rl &fq‘

Nilambur .. .. Teak, North Burma origin .. .. . 4

Do. .. .. Teak (*Craib " plots) e 6
Do. .. .. Teak (beyond present rotation age). N
Do. .. .. Swietenia macrophylla .. 2
Mount Stuart Teak (All-Yhdia origins) ‘e .. 16

Palghat .. .. Swietenia macrophylla .. 2
Wynad .. .. Teak (effect of lantana) 4
Total .. 39

Including the above 39 sample plots, a total number of 184
sample plots representing 17 species in seven forest divisions. was
maintained,

All sample plots due for remeasurement were remeasured.

The sectional ladder constructed last year was successfully
used for measurement of standing sample trees. It was found
particularly useful, where trees were of such small diameter that
the swing seat apparatus could not be used, but of such height
that ordinary bamboos were insufficient, :

290. It is of interest to note that three of our teak sample plots
(Nos. 17, 18 and 19, Nilambur) are now in the second rctation,
They were laid out by Bourne in 1918 and bhave been measured
regularly since then. At rotation age, they were clear felled and
regenerated by the district in May 1937, :

In January 1939 after two growing seasons measurements
showed them to be— :

Sample Survival Mean height
plot. percentage. in feet.
17 98 752
18 99 642
19 29 706

These plots are part of a series whicb in the course of time

" will give us definite information as to whether there is any soil

dete rioration due to & crop of pure teak.

PREN B}

201, Permanent preserpation plots.—Thirteen permanent preser-
vation plots in 1v divisions representing 17 particular species and
some evergreen types have been maintained. Four other plots
in three divisions for Dalbergia latifolia, Swietenia mahogani,
Swietenia macrophylla and Pinus insignis are being opened.
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Four linear tree increment plots for evergreen species in four ‘

divisions Nilgiris, Palghat, South Coimbatore and Wynad have
also been maintained, In addition to the above there are five
protected trees, of specially large dimensions in four divisions,
that are permanently maintained. »

292, T'ree increment plots.—Including a Dolichandrone crispd
permanent preservation plot in North Cuddapab, which also serves
a8 a tree increment plot, 37 tree increment plots have been main-
tained. Five of these plots have a total base line length of 5 miles
and the remaining 32 plots aggregate an area of 377 acres.

IOI. MISCELLANEOTUS,

293. Tours, records and staff —The Provincial Silviculturist &ﬁd
the Assistant Silviculturist toured for 187 and 153 days respectively

- during the year under report.

The sandal spike disease research works in Salem North division
were inspeoted by the Provincial Silviculturist and also by the
Forest Entomologist, Dehra Dun, '

The Assistant Silviculturist was deputed to the * Research
demonstration course ’ held at Debra Dun in October 1938 and

at its conclusion did some special study in statistical work and soil .-

analysis, .

In connexion with the problems of the regeneration of evergreens ** -

in Tinnevelly the Provineial Silviculturist toured in the forests

of that division with the District Forest Officer, Tinvevelly, and - . :

the Conservator of Forests, Coimbatore Circle, in May 1938,

At the request of the Public Works Department the Provincial
Silviculturist toured in the Cauvery Coleroon delta with the Execu-
tive Engineers conocerned to advise on the forest problems and

- possibilities of the delta (January 1939).

294. During the year several tours of instruction for forest
officers were organized and carried out, and were attended by
Conservators and selected District Forest Officers. These tours
inoluded the mixed deciduous forest experimental work being
carried out at Dhoni (Palghat division) the dry fuel forest experi-
mental work at Emmanur (North Coimbatore division) and the
district dry fuel forest regeneration work of Madura and Chittoor.
divisions, These tours of instruction are of the greatest use in
keeping forest officers in touch with the progress of works in different
parts of the presidency and in guarding against districts being in
ignorance of developments made by their neighbours, They also
provide valuable opportunities for discussion and oriticism of
ourrent polioy. -

A

.
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The Forest Entomologist, Dehra Dun visited us in November
1938. This visit was regrettably short but nevertheless very
valuable to us. He visited the spike resecarch works of North
Salem division and the entomological works on mahogany pests,
teak defoliators and other similar works being conducted in

* Nilambur and Wynad divisions,

It is particularly to be noted that the numerous visits of officers
of the Forest Research Institute, Dehra Dun to us and of our
officers to Dehra Dun that have taken place during the past two
years have resulted in a much closer co-operation and have been of
great benefit to works in this Presidency.

295. Books and publications.—The ‘‘Note on a tour in South
Bengal >’ referred to in paragraph 322 of the last year’s report
was published during the year, and the ‘‘ Notes on the cultivation
of the Green Wattle (Acacia decurrens)’” *‘ Cassia auriculata’,
and the ‘ Financial aspect of wattle planting (Acacia decurrens)
have been sanctioned by the Government to be published. Their
publications are awaited. ’

A “Note on the possibilities of camphor cultivation in South

India”’ was prepared by the Assistant Silviculturist,

. The Iollowing invcstigations were written up as pamphlets
. during the year, and are being published as Indian Forest Records

o ..by the Forest Research Iustitute, Dehra Dan :—

(1) ““ An investigation into *he be:t age and diawewer of
stumps to use when stump planting teak (Tectona Grandis)
in localities having a general west coast type of climate.

(2) “A note on the artificial regeneration of the dry fuel
forests of the Madras Presidency.

(3) “ An investigation into the relative merits and costs of
five different weeding methods in the formation of teak
(T'ectona grandis), plantations in areas having a west coast
type of climate.

(4) ““ A note on the control and eradication of new outbreaks
of the spike disease of sandal (Santalum album).

(5) ‘“ Further studies in the spike disease of sandal (Santalum
album).”

In addition to the above a popular illustrated note on sandal,
its mode of growth, uses, value, pests, spike disease and its control,
eto., was prepared for the information of the general public.

An article on ‘ Host plants and the spike disease of sandal ’
was also contributed to the Indian Forester.

' 206 Records—The specific and general ledger files now number
470 and 192 respectively, 34 new specific and 36 new general ledger
files having been opened during the year.

Twenty-five new experimental plots and 222 new experimental
garden experiments were opened and 7 experimental plots and
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179 experimental garden experiments were closed during the year.
In consequence 124 experimental plots and 371 experimental garden
experiments were open at the close of the year,

One hundred and fifteen photographs were added to the collec-
tion during the year and the total number of photographs now
ledgered is 688 under specific and 383 under general ledger files.

Photographs have been supplied to illustrate popular forest
publications and sets of forest photographs have also been lent to
exhibitions during the year.

_ 297. Office inspections.—The three research range offices of the
division were inspected by the Provincial Silviculturist during
the year.

The half-yearly inspections of the ledger files have now been
made annual and both the office inspection and the inspection of

- the ledger files were made by the Conservator of Forests, Working

Plans Circle.

298, Administrative change—The Provincial Silviculturist’s
division which hitherto was part of the Working Plans Circle was
transferred to the Qotacamund Circle during the year.

299, Staff —The Assistant Conservator of Forest ined
in the division as Assistant throughout the year, > remamed

The subordinate staff consisted of 3 Research Rangers, 10
Foresters and 1 Forest Guard, o

The office establishment consisted of 1 Head Clerk, 2 clerks ah(i
1 typist. -

300. Discipline.—The general discipline of the staff wag
satisfactory. ~

301. General —It must be noted that the works of the division
increase steadily year by year and in addition to the ordinary
experimental work we are the information bureau and maintain
the central forest library for the Presidency. In addition we have
to arrange and control all the seed supplies (vide paragraphs 36 to

" 38 for the extent of this work).

All this has greatly increased office work -and if we are to

_ maintain our position satisfactorily, write up investigations now

concluded and efficiently to disseminate the information collected
an increase of office staff will be essential,

OOTACAMUND, A, L. GRIFF
24th May 1939, ™ ITH,%.:.
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303. Seed weighments (vide paragraph 35).—For germinative
capacity and plant per cent the maxima are given.

Species.

Acacia arabica® ..
Acacia auriculi formis.
Acacia baileyana
Acacia cyanophylla . .
Acacia dealbata ’
Acacia decurrens
Acacia ferruginea ..
Acacia leucophloea ..
Aecacia melanozylon
Acacia mollissima
Acacia planifrons
Acacia sundra
Acrocarpus  frarini-
Jolius.
Alangium lamarckii.
Albizzia amara
Albizzia lebbek
Albizzia stipulata
Anacardium  occiden-
tale.

Artocarpus hirsuta . .

" Azadirachta indica . .

Balanocarpus utilie . .
Bambusa arundinacea.
Bambusa poymorpha.
Bauhinia purpurea ..
Bauhinia racemosa . .
Bauhinia variegata . .
B"M “ m. W’ IG. v
Bischofia javanica
Callitris rhomboidea.
Calophylium elatum.
Canthium didymum.
Cassia avriculats ..
Cassia fistula
Cassia marginata
Castia siamea
Cassia tomentosa
Cssirate ™
Casuarina montana.
Oesdrela odorata
Cedrela toona ..
ORlorophora excelsa . .
ChNorozyion swistenia.
Chlorozyion ia
(Ceylon).
Choriria spociosa ..
Citysus scoparius

Month in which to
collect seeds,

X1I-111
uI-1v
VIII

v

I-IV
XII-1
XII-1v
I-1V

v

I-11
VI-VIII
XI-v
III-VI

V& X1
14V
1& VI
II-v
IV-VI
v-X

1I-IV

I
IV-VIII

II-VIII
or-x

II-Iv

Number of
seeds per
oAy,
g
g 4
Q -
151 2,416
1,210 19,360
218 14,688
2,010 32,160
2,313 37,008
1,650 24,800
167 2,672
1,079 17,264
2,023 32,368
1,600 25,600
722 11,652
745 11,920
900 14,400
48 768
393 6,288
315 5,040
1,997 31,952
5.3 84
[} 976
132 2,112
) 100
2,325 87,200
1,326 21,218
26 400
219 3,504
44 704
2880 11,520
2,501 41,456
4,856 77,608
5 83
845 5,620
866 18,6068
176 2,816
130 2,080
1,040 16,640
1,083 16,628
1 15
89,000 638,400
2,104 83,664
4,400 70,400
8,900 142,400
2,550 40,800
1,406 22,496
3,188 51,008

Number of weigh-

14

w*g{gg.u:vg»wwwmmwgw

ELnw&wmow

ments.

Plant per cent.

- |
D we GO

2g8gs3sxn

0
74
49

1
98

81
89
36
37
82
95
12
15
23
75
18
67
12
51
47
47
87

8
5638

5
16
62
20
64
68

0
24

pa-

Germinative ca;
city.

30

* Best results are with seed passed through goats.

o BB e e Numberof tests.

[
©

12

S8 r B

Number of seeds
testod.

B TH

10,500
13,100
1,200
2,000
7,000
13,000
58,000

1,000
56,000
8,000
1,000
12,000

65,000
20,000

4,000
7,000
2,000
7,000
3,000
2,000
2,000

7,800
5,000
8,000
25,000
18,800
9,000
1,600
850

1,000
10,000
28,000
50,000
42,000
88,000

2,000
6,000

Plants Ib. of
seed. per

1,812
12,584
2,056
29,900
12,218
2,728
2188
5,179
25,247
2,560
4,043
10,728
3,024

.o

4,663
2,470
820
82

701
1,880
s
13,764
6,789
380
420
817
2,050
31,008
18,985
55
662
6,985
1,324
978
14,477
1,322

31,920

5,060
43,648
41,260
26,112
13,048

12,242
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° Number of & 2 .
- seeds per 20 . a =
5 R |
5% s S 2 3
Eg S, 8 = ]
Species. _5.§ . E g & é . E
£= g ge & S g
g8 g -] L = c° =B
~ H o H = MO &
Cryp(o;neﬁc japonica. iv 4,160 66,560 2 0 0 2
Cupressus macrocarpa. IV-VI 4,363 69,708 4 8 8 ]
Cupressus torulosa . . V-V1I 3,960 63,360 5 9 7
Dalbergia latifolia . . I~-VI 513 8,208 25 55 65 68
Dalbergia sissoides .. XII-T11 454 7,264 90 51 70 70
Daphwiphyllum vV-vi 143 2,288 4 5 8 10
glaucescens.
I 3475 55,600 1 1 2 2
randini. .
Dendrocalamus no-Iv 2,367 37,872 ] 1 2 2
Dcadrocnkmw; mI-IV 1,260 20,304 15 47 48 5
© slvictue.
Dipterocarpus indious. III-vil 5 78 10 20 41 10
Dodonea viscosa .. I-IV 3,220 54,620 2 12 12 6
Dolichandrons erispa. II-IV 858 13,728 12 48 54 12
Dolichandrone falcata, jess 743 11,888 2 2 3 2
Dysoxyiwm  male-  VII-VIH 5 8 10 8 8 85
baricum. )
Elsocarpus oblongus. v 75 120 2 3 3 2
Erypthrozylon  mono- IX-IIT 900 14,400 14 2 4 8
gynum.
Bucalyptus maculata, .. 8,112 97,702 2 12 13 2
Eugenia arnottiana . . VI-VII * 110 1,760 8 71 73 24
Eurya japonica .. iV 25,600 . 2 0 ()} 2
RBeodia rozburghiana. V&XII 2678 42,848 6 1 17 2
. Feronia elsphantum. X-IV 1,408 22,528 [ 5 9 8
Givatia rottleriformis. X-1V t1 176 10 .. 10
Glochidion  neilgher- III-IV. 1,428 22,848 3 4 5 3
rense.
GQluta travancorica .. IV-VIII 2 32 7 90 96 34
Gmelinag arborea ' .. III-vi 42 672 3 56 64 25
Hakea saligna IX-XII 2,828 37,248 8 8 78 16
Hardwickia binata . . INI-VII § 148 2,368 7 e ]
Hardwickia pinnaia. V-VI 46 74 1 80 86 5
Harrisonia bennetlii. I 269 4,304 5 8 12 3
Holoptelia integrifolia. III-IVv. 1,080 17,280 5 15 17 4
Hopea parvifiora .. V-VII 82 1,312 25 54 68 54
Jacaranda mimosifolia, .. 4,320 69,120 2 6 18 2
Jumiperus procera .. I 1,384 22,144 8 b 12 16
Lagerstroemia  flos- XII-II 3,920 62,720 12 55 60 14
reginas.
W lanceo- XII-IIT 5,727 01,632 8 18 20 24
Lantana camara .. VIII §1,302 20,832 5 2 3 2
Leucaena glaues .. 1 866 13,856 6 33 88 3
Ligustrum  neilgher- I-IIT | 851 13,616 4 66 T4 10
e.
1,.-2: wightiana .e 1v 177 2,832 2 17 17 2
Mahonia leschenaultiz. II-1v. 1,913 30,608 8 48 53 5
MarkAamia platycalyz. . 1,180 18,880 2 1 1 2
Meliooma wightit .. II-v 140 2,240 2 10 14 3
Mesua forvea XI1I-I11 30 480 15 68 70 24
Michelia nilagirica .. IV-VI 838 6,376 4 23 24 12
Morus alda .. . 26,015 416,240 4 [ 18 4
Mundulea mbm»a 968 15,828 2 35 54 2
*
With %wﬂhout pulp 148 t0 thm per ounee.

per ounoce
1 wmmt WD 'iwm 5/st0 inlolnoo.

Number of seeds
tested.

5%%

g
g

40,000

E

1,000
8,800

4,000

1,000
5,000

200
4,000
10,000
2,000
8,000
10,000
1,100

8,000
8,500
2,200
5,000

50,000
1,000
1,800

40,000

65,000

2,000
7,000
1,000

2,000
2,000
2,000

100
8,000
8,000
5,000
2,000

Plants per 1b. of
seed.

5,877
3,168
4,514
8,706

114

656
379
9,643

18
6,642
8,589

288

11,736
1,250

6,427
1,126

914

29
378
25,320
0

59

844
2,602
708
4,147
1,107
34,496

11,912

417
4,672
8,087

481
14,602
189
224
826
1,236
20,812
6,366
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8 Number of ' S. N 8
per =
g, R L
;‘§ 5 8 4 o 8 i
Species. fa s §. 3 ) Y
Py y £ B e 2 28
N S I B |
g 8 <] x ®m & ®m & >
Myreine wightiana .. IV 1632 26112 2 20 20 232000 522
Neolitsea zeylanicn .. V-VII 218 3488 4 18 18 4 120 628
Palaguium ellipticum. V-VIII 7 112 18 63 63 30 8000 7n
Photinia notoniana .. VII 10,560 .. 2 0 0 2 5,000 0
P(mu. insignis 1,326 21,216 2 4 8 2 1,000 849
Pinus lcmon‘ Solia v 223 8,668 4 46 80 4 2000 1,640
Pﬂhwolobm. m dulce. I-v 186 2,976 7 83 4 12 1,200 982
Pomdana. rogia B v 80 1,280 2 5 5 2 2000 84
Polvalth'a longifolia. IV-IX 21 836 2 2 3 2 2,000 7
Pongan.ua vlfzbm I~V 28 448 2 3 [ 2 2,000 18
Pmoopt.c jumlora v 026 14816 24 78 89 30 05000 11,566
Prosopis spicigers .. II-VII 686 10,976 14 8 88 10 7,000 9659
. ue - III- ! '
Pterocarp . dalber. v *53 848 36 22 4 50 15000 246
Pierocorpus - -
orocor marsu I-VI 60 260 7% 90 97 100 45,000 864
Pterocarpus santalinus. II-viI 30 475 22 65 88 54 24,000 300
W: incana . I 14 224 2 51 80 2 2,000 114
Sapindus emarginatus. II-1V 61 976 2. 9 11 2 2:000 88
Santalum aldum X-XI &
X1 4 t 148 2368 60 58 8 60 52,000 1,872
gchuwhom trijuga .. II-VIII 59 944 18 72 76 24 14,000 680
emecarpus  anacar- II-] ,
macas y 44 13 208 2 53 57 2 2,000 110
Shorea talura \'A 129 484 25 5
. ' : 55 64 10 6,500 5
smm qua 11-VII 378 6048 10 25 28 10 9000 1 ::2
Stipa tenassima . 13,200 211,200 2 2 3 2 6'000 4.224
Strychnos nuz-vomica, V-XII 21 336 2 1 13 2 2,000 ' 37
Strychm potatorum. III-VI 36 576 2 4 4 2 2000 23
Swietenia macrophylla.  XU-II1 60 960 50 71 78 70 55000 682
Symplocos foliosa ITI-VII §80 1,280 2 0 0 2 2'000 0
Tamarindus nfdica .. II-v 41 656 10 1 15 5 10’000 72
:adon:“ grandis XI-v 52 832 50 58 62 80 78'000 488
erminalia arjuna .. XI-. y '
r}‘;g,% 22 %2 2 17 19 2 2000 60
Terminalia chebula || . . XI-IV 16 263 20 50 60 52 24000 132
Terminalia crenulata, I-vI 22 352 60 58 72 85 75,000 204
Terminalia paniculats, XI-IV 1,010 16,160 106 2 2 105 180,000 328
Ternstroemia japonica. II-vil 180 2,880 2 0 0 2 2:000 0
Trema o':entalil I-V1 4,720 75,620 25 5 7 15 85000 8,778
Vateria ndiaf VII-VIII 14 2 10 7 g0 6 1,500 ' 17
w'bumm coriaceum, VII 566 9,056 2 4 4 2 2,000 362
wmmm_n erubescens. VII 1,015 16,240 4 7 7 4 2000 1,197
w'm altissima XII-TV 335 5,360 4 1 1 4 5'000 ' 54
l;:: W{a’d R V-VII 88 1,408 2 80 s 'zso 0
T Mmlam .. VI-VII 269 4304 10 156 20 10 10,000 646
riowia n-v 809 12044 10 8 1 4 4’ 000 1,086
locarpa -v 87 1,302 24 79 g9 , .
s 65 53,000 1
:cmm dlabrata I 234 8,744 2 1 1 2 2000 "I:
mm m"ﬂm oy III 1 116 1,856 6 38 a9 5 2000 706
(= 45
A b 720 10 11 21 8 10,000 79
Wlthoutp[ wﬂhoutpnlpﬂ)&!p;:'ounee '
gﬂe D; wit.i:ont thout pulp 132 per ounce,
ne Obtllnod
'H Wlthou:dgulp; with pulp 80 to mnmmrermemd seed
Acrecarpus Calophyllum elaty o2y
fum m, Mesua ferrea and
M“'Moml ey olhnd ,onlym m{. to & small extent - in the ‘fret year, the main .’.’”m’?‘u:'..
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304. Seed pre-treatment (vide paragraph 24)—

Species.

Acacia auriculiformis . .
Acacia basleyana

Acacia cyanophylla
Acacia dealbata

Acacia decurrens

Acacia ferruginea
Acacial leucophloea
Acacia melanoxylon
Acacia mollissima
Acacia planifrons
Acacia sundra . .
Acrocarpus frazinifolius
Albizzia amara . . ..
Albizzia lebbek . .
Anacardium occidentale
Azadirachia indica
Balanocarpus utilis
Bauhinia purpurea
Bauhinia racemosa
Berberis tinctoria
Calophyllum elatum
Caassia auriculata

Cassia fistula

Cassia marginata

Caseia siamea ..
Chlorophora excelsa
dklofoxylon swietenia .
Chorisi ,

Cupressus torulosa
Dalbergia latifolia
Dalbergia sissoides
Dendrocalamus strictus
Dolichandrone erispa - .
Dolichandrone falcata . .
Eleocarpus oblongus
Eugensa arnotiiana
Evodsa rozburghiana ..
Feronia elephantum
Qlochidion neilgherrense
Gluta travancorica
Gmelina arborea

Hakea saligna ..
Harrisonia bennetii
Juniperus procera

Number
of tests
made.

W » DO W ®©

12

—

30

w ™

N W™

Average germinative capacity
wll:h

Un-  Cold  Hot Boiling
treated.  water. water.  water.
14 14 16 17
2 3 19 42
11 14 17 36
45 68 60 87
1 1 8 24
49 41 48 39
23 12 17 24
83 81 91 90
5 2 11 29
21 16 19 l()
34 28 30 25
8 8 9 6
43 37 31 37
20 13 10 11
70 58 54 24
43 38 31 7
42 35 39 20
17 20 22 14
3 1 2 1
56 0 0 0
17 16 13 )]
7 6 6 2
11 11 8 6
17 22 13 6
50 36 46 3
18 15 12 0
14 12 11 1
46 0 0 0
7 V] 1] (1]
31 26 29 5
26 26 32 i1
33 22 22 0
24 19 22 2
3 2 2 0
3 0 0 .0
53 51 40 42
17 15 3 0
9 3 8 0
3 0 0 0
44 48 42 21
20 19 18 [}
46 0 0 0
10 14 7 2
2 4 & 1

Species.

Lagerstroemia lanceolata.
Leucaena glauca
Lagustrum neilgherrense
Litsea zeylanica
Mahonia leschenaultii . .
Markhamia platycalyx
Meliosma wightii .
Michelia neilgherrense . .
Myrsine wightiana
Neolitsea zeylanica .
Palaquium ellipticum . .
Pinus longifolia

Pinus insignis
Pithecolobsum dulce
Pongamia glabra
Prosopie juliflora
Pterocarpus dalbergioides
Pterocarpus santalinus
Pterocarpus santalinus*
Pterocarpus marsupium
Quercus incana
Sapindus emarginatus . .
Schleichera trijuga
Soymida febrifuga
Strychnos nux vomica . .
Tectona grandis

Terminalia chebulo—
(1) (Whole fruit)

(2) (Fleshy covering removed)

(3) (Kernel) ..
Terminalia crenulata—

(1) Freeh seed

(2) Stored 14 months
Terminalia paniculaia
T'rema oriendalis
Valeria indica . .
Vitex littoralis ..
Vitez peduncularis
Wrightia tinctoria
Xylia xylocarpa
Zizyphus incurva
Zisyphus jujuba
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Number Averaga gem‘:'ill:'n';tive capacity
of tests - A -
made. Un. Cold Hot Boilin
treated. water, water, water.
30 5 4 4 0
10 24 27 33 35
2 66 21 13 2
. 2 15 9 7 0
. 4 51 6 2 0
1 1 1 0 0
1 14 8 0 0
1 b 0 0 0
2 10 14 11 20
2 16 18 0 0
12 40 50 40 1]
4 34 54 27 49
. 2 4 8 4 0
8 43 13 38 5
2 5 3 2 3
. 5 71 72 61 54
. 4 17 18 14 5
12 26 71 33 19
. 3 14 18 17 4
. 90 40 31 32 12
.o . 2 81 0 0 0
2 11 9 11 10
16 32 30 28 0
. 10 1 3 1 0
.e 2 13 18 10
.o 40 28 27 24 8
12 19 15 24 6
4 6
4 1 0
. 80 28 31 25 6
10 9 8
.. 24 10 8 9 ]
1 1 1 1 0
. 2 61 653 54 0
. 2 30 38 11 0
. 2 9 8 2 (1)
.e . 1 11 9 5 3
.o 42 20 26 25 13
.o . 5 31 24 24 22
. .o 11 16 20 8 13

* Beed coat removed,

o
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305. Se-d storage (vide paragraph 3
with seed from the same s

ample gave

4)—Tests made at intervals
the following indications of

the length of time the seed remains fertile. Previous years’
results are included in the table.

Bpecies.

Acacia auriculiformis.

Acacia cysnophylia - .

Acacia ferruginea

Acacia leucophloea . .
Acacia sundra

Acrocarpus  fraxini-
Jolius.

Albizzia amara
Anacardium occident-
ale.

Artocarpus hirsuts ..
Bischofia javanioa
Calophyllum elatum.

Cassia fistula ..

Cassia marginala

Cassia siames .

Cedrela toona

Chloroxylon swielenia.

Dalbergia latifolia

Daibergia sissoides ..

Dendrocalamus
longispathus

Dipterocarpus $ndicus. (1) Gunny bag ..

-

Method of storage.

1) Stoppered bottle.
fzg Eartggn pot ..
(3) Gunny bag ..
(4) Alr-tight ting ..
(1) Stoppered bottle.
(2) Earthenpot ..

(3) Gunny bag ..
(4) Air-tight tins ..

(1) Stoppered bottle.
(2) Earthen pot ..
(3) Gunny bag ..
(4) Air-tight tins ..
(1) Air-tight tins .
(1) Stoppered bottle.
(2) Earthen pot ..
(3) Guony bng ..
(4) Mud pot with
wood ash.
(1) Gunny bag ..
(2) Afr-tight tins ..
(1) Afr-tight tins ..
(2) Mud pot with
wood ash.

(3) Gunny bag

?) Air-tight tins ..
2) Gunny bag
(3) Earthen pot

(1) Gunny bag ..
(2) Dry earth ..
(3) Puddled mud ..
(1) Gunny bag

(1) Gunny bag

(1) Alr-tight tios ..
3
§2) Gunny bag

(=Y

1) Air-tight tins ..
2) Mud pots with
w ash,

ood
(3) Gunny bag
(1) Gunny bag

(1) Air-tight tins ..
(2) Earthen pots ..

(3) Gunny bag
(1) Gunny bag

(2) Air-tight tins --

(3) Earthen pot
(1) Gunny bag

{3) Air-tight tins ..

(3) Wood ash

(1) Alr-tight tins ..

iz) Earthen pots ..
; Gunny bag ..
Air-tight tins ..

umber of

Mo aime
-~ ]
vki:?m sample Remarks.
tests. of seed.
12

?i% 12 }No falling off up to one year.

36 12

48 12

21 6 .

21 6 J\No falling off up to eight

21 6 months. X

28 8 Sced ten months old only
slightly less fertile than fresh
seed.

34 24 )

38 24 Yeed good up to sixteen months

38 24 and then rapidly deterlorates.

36 24 Keeps best in (2).

8 4 Seed good after six months.

31 24

45 24 Seed good after fifteen months.

45 24 Does not keep in (1).

53 24 Seed good after eight months
falling off slightly by twelve
months.

120 25 Seed after nineteen months as

30 18 good as fresh seed.

25 12

57 20 Seed good up to two and a half
years, keeps best in (2).

25 12

36 24

58 24 Seed good up to eighteen

36 24 tr:;?nths. Keeps best in (1) or

50 12 ) Seed good up to three months

20 i2 jv and then rapidly deteriorates,

20 12 keeps best if in Dit covered
with 2 inches of dry earth or
in puddled mud.

2 6  Keepe for four months and then.
rapidly deteriorates.

3 7 Keeps for at least one year.
In the seed bed it often only
germinates in the second

2 year.

gg 24 Seed good up to two years

38 24 except in (1).

%g 12 Seed good after ten months.

30 12

50 12 Seed good after three yesrs;

30 2 keeps beat in (1)

30 [ Seed good up to three months
falluigsw 50 per cent at five
months.

84 12 Good up to three months and

40 12 then rapidly deteriorates.

78 12 Noddiﬂ‘erence eylon
an .

144 20 Good up to six months.

62 15 No seed ha¢ given any regult
after one year.

14 12 Good up to six months,

12 12 }Good up to six months and

12 12 then rapidly deteriorates.

12 12

2 6 Good up to three months and
then rapidly deteriorates.
2 [ Good up to four weeks and thes

rapidly deteriorates.
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Spocies M Number Nélrlilgao ;‘gf
. ethod of storage.  of indi- the same Remarks

vidual sample
tests, of segd.

Dysorvium malabari- (1) Dry
gunuy bag. 10
y1ozy 6 Seed v =
(2) Wet gunny bag. 10 [] } Kee%goﬁx ‘i%tt’guﬁﬁ; ‘lhnf.zkgut
= Gluta travancorica (1) Guuny bag 42 6 8 o good o -~
.. eed good up to four m
dropping to 50 per ceggﬂ:g
Gmelina arborea (1) Gunny b 75 e s
ag .. 75 15 Variable—Seed usually good up
u seroisiors 0 Guns b to six or eight weeks.
opea ny bag .. 50 [ Seed good after twenty days
I‘:‘m‘“mm‘a o0 (.1) qunuy bog . o “ falling to 0 after forty days.
eginae, (2) blxg(l))d sgg with 57 10 )Seed good up to eight
. (3) Alr-tight tins .. 57 10 } Ezp?clillth&‘ee methogj; al?:ioﬁfg:
Mg'eg'troamm lanceo- %; g;xrr_\élighléagt .. 38 6 Seed gojd : te:’oomm'
. (2) Alc-tight ht s . .{i 6 Seed good ug to §‘.’§“ m%gltlltlgs'
Mesa forren o B B eh, 1 2 Seed good up to three months.

Secd good up to four n
dropping to 30 per c(:g:ux:z
21 6 v 8iX months,
ariable—Usually good up to

Palaguium ellipticum. (1) Gunny bag .
(1) Stoppered bottle. 44 12

Prosopis juliflora (1) Storp about two months,
8)) g;mt";;lbsgt - ‘ig g Se'iél gogd after one year
r-tight ting .. 48 eeps best in (3). )
Pterocarpus  dalber- (1) Gunny bag .. 16 %g Seed good u

P to twenty-
1) Guany b months. veix
22) Au-ugm,ﬁm . 128 18 }Variable, usually good

2 six months someumeaulg)oou:l,

gioides.

Ptorocarpus  santali- (1) Gunn: 0 one Year.
piry (2) Farehon 2y - 5 12 1 0930.up tosfx months
(3) Stoppered bottle. 35 }% aons ot 1t 1s ;Obén‘gc&
Santalum album g g éir-tighg tins .. 50 24 Seedll n;g:thﬂ-
unn;
Schieichera trijuga .. (1) Gunnz b:: y E b } keegs besgli% 3031112;"’-0 o
(L) Guony with g 12 ] Seed kept by all methods
s ] 12 six months without for
N (3) Alrtight tins .. v 12 deterioration, any
Swidlenia macrophylla. (1) Gunny bag .. 64 12 good up to fi
v
rtons graniis © Gumy bag 205 % s fa:illlng to 0 at seVenemg'r?tl;gs
(2) Air-tight tins | 90 16 5 falls o g0 el ot Srar but
iyem-a. It keeps much l;eg'é?'
Terminalia chebula (1) Gunny b, vl v to
.. o Stol;nym?lgboui' 52 12 Seed good up to eight month
3) Eartﬁzn pot e gg ﬁ ?&ng o apout, &0 pe;ogen:
Te(nmw“ )mum ((é; g&nny bag. s o T twelve months.
tomentosa), ppered bottle.
] ' . (3) Rfoppered bol .(f % g }Seed good up to one year.
'orminalia paniculala. g; g&l)nny bag .. 48 12
ppered bottle.
] ) (3) Air-tight tins f ig }g J Seed good up to five months.
Troma orientalis .. gg gunnylaag . 7 12
unn;
ur oos:l “ag. with 65 12 8eed kept by all methods for
o (3) Alrtight tins .. 66 12 ) Goteriomteq™d then rapidly
ateria indica (1) Gunn,
. y bag .. 8 [} Beed kept for one month and
— o . (1) Guany bag . then rapidly deteriorated.
uncula: () Siony bag - p 8 }We have not beon able to
. [ this seed longer than kgo o
'%cl"l;'thf)oolh germination 'ﬁ
' I al
Xylia zylocarpa ., ((3 g&x)nny bag .. 164 20 1} sown a om’“d e be
| Au?tli)gﬁidt Bgttle. 50 12 Yery variable—usua]
.. 50 12 to three months, 1y good up

Nortss,
~~(1) The above results arc indications of the

are necessary Probable longevity of the se y

1 {2) The DeliOdﬂm ‘;‘nosoot fases before rell:ible results can bel o{)talne(ll the sced. Many more

eollection and germination which are often much onge llection and owing and not between
) Generally 100 seeds were used for enchl tre t ’ *

In many cases the remark is giv gatment, date and test -
on a8 00d y
um period tested and not necessarily the maxlms\fgl pi‘mod “t,ﬁ.,x montha Often this is the

seed remains fertile,
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306. Size, age and condition of seed bearers—Teak (vide para-
graph 42)— . .
Wynad Division Experimental Plot 35—Arrangement—Six
Blocks of 10 X 10 stakes each 6’ X 6’ arranged.

ABC‘

C [B|A

——

Soil preparation.—Crowbar holes. Stock used..—One year old
stumps 0-3” to 0-9” diameter, from Begur Experimental
Garden Experiment 68 of 1936. Treatment—(a) Stumps
0-50" average diameter for seed of 10 healthy mature trees 4’
to 6’ G.B.H., (b) stumps 0-50” average diameter for seed of
10 healthy immature trees under 3’ G.B.H. and (c) stumps
0-46" average diameter for seed of 10 healthy over-mature
trees over 8’ G.B.H. Date of stump planting—16th April
1937.

Palghat Experimental Plot 155.—Arrangement, efc., as above,
Stock used—(A) (B) (C) stumps 0-4" to 0-5” diameter as above
from Dhoni Experimental Garden Experiment No. 92 of
1935. Date of stump planting—4th April 1936.

South Coimbatore Experimental Plot 81.—Arrangement, efc., a8
above. Stock used.—(A) (B) (C) stumps 0-3” to 0-6” diameter
as above from Topslip Experimental Garden Experiment
No. 166 of 1937. Date of stump planting—5th May 1938.

Measurements in January 1939.

Survival
Loca, . nt-  Mean height Difference of 8ignifi-
Lity. Treatmont pc;cg(;. in feet. means. o?xlmg,
5 .. 99 665 4- 028 4 0-50 £+ 0-11 8.
W%lllgél 86. Experimental I?I::;r? aturfa. .. 099 6:156 & 0-22 Control. ..
imontal Oveeomstars” . % 19471088 Toge: jos N8
Experimenta. 'ver-mature .. . g . . 8.
Ps%’i](;tntlﬁ& P Mature .. .. 94 12-68 + 0-61 Control. .
: Under-mature .. 87 1660 £ 067 + 2824 108 8
South COltlgH’tio?lex. %v:;r-mature 8(7) igg i; ggz + 0-84 ﬂt: ol-oo N.8.
en ot 81. ature NS .. . - ontrol. .
perim . Under-mature .. 93 123 4008 — 0304+ 008 8

307. Dalbergin latifolia (vide paragraph 42)—

Palghat Experimental Plot 157.—Arrangement, etc., as above.
Stock used.—(A) (B) (C) stumps 0-2” to 0-4" diameter
as above from Dhoni Experimental Garden Experiment
No. 93 of 1935. Date of stump planting—17th May 1936,

Wynad Experimenial Plot 36.—Arrangement, etc., as above
Stock used—(A) (B) (C) stumps 01”7 to 0-2" diameter
as above from Begur Experimental Garden Experiment
No. 69 of 1936. Date of stump planting—8th May 1937,

-
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South Coimbatore Experimental Plot 78.—Arrangement, etc.,
.as above. Stock used—(A) (B) (C) stumps 0-2” to 0-3"
diameter as above from Topslip Experimental Garden Ex-
periment of 1937. Date of stump planting—20th May 1938,

Measurements in January 1939,

Survival Metml height Ditfe}enc.e Signifi>
0

Locality. Treatment.- per- n cance,
o centage. feet. means. :
Palqlmt Experimental Over-mature. .. 82 643 £ 038 <+ 071 4 063 N.
Plot 157, P Mature .. e 86 5-72 £ 0-51 Control, 8.
: Under-mature AN 86 402 + 028 ~—1:70 + 058 B,
South Colmbatoré Ex- Over-mature .. 71 1-26 + 006 + 004 4 0-07 N.8S.
perimental Plot 78, Mature . . 97 1-21 +, 0-06 Control. ..
Under-mature N 06 1-20 £ 006 - 0:01 £ 007 N.S.
Experimental Over-mature e 100 181 + 007 —0-30 4 0-00 8,
%3& Mature . . 99 2:11 + 0-08 Contr:gl. .
o : Under-mature .. 97 104 + 0:06 - 017 £ 009 N8,

. 308. Pterocarpus marsupium (vide paragraph 42)—

Wynad Experimental Plot 31.—-Arrangement, etc., as above.
Stock used---(A) (B) (C) stumps 0-40” average diameter as
above from Begur Experimental Garden Experiment
No. 48 of 1935. Date of stump plenting—17th May 1936,

Palghat Experimental Plot 156.— Arrangement; etc., as above.
Stock used—(A) (B) (C) stumps 0-55” average diameter as
above from Dhoni Experimental Garden Experiment
No. 90 of 1935. Date of stump planting—ath April 1936,

South Coimbatore Experimental Plot 77— Arrangement, etc.,
as above. Stock used—(A) (B) (C) stumps 0-3* to 0-8”
diameter as above from Topslip Experimental Garden
Experiment No. 164 of 1937, Date of stump planting—16th

May 1938.
Measurements in January 1939,
. L Burvival Mean holght  Differonco  Signiie
:‘}*' « o Looality. . Treatment. per- in of oa’%nole.
e . . centage, feet. means. .
wﬂmd Experimental Over-mature . 97 7-27 3 024 +'0:50 + 0-32 N.8.
ot 81, Mature .. . 99 677 £+ 0-21 Control. ..
. Under-mature . 98 672 £ 020 - 0056 + 028 N.8,
Palghat Experimental Over-mature . 80 11°70 + 08¢ — 065 4- 094 N.8.
Plot 156. Mature . . 88 1226 £+ 0-41 Control. ‘.
Under-mature .. 88 11-88 & 0-564 — 0:87 £ 068 N.B,
Tom Experimental Over-mature . 87 046 1 002 ~— 024 4+ 003 8.
en Experiment Mature .o . 91 0-69 + 0:03 Control. Ve
. 181, Under mature . 89 0-62 + 002 =007 004 N.8.

309, Terminilia crenulate (vide peragraph 42)—

- Wynad Experimental Plot 37.—Arrangement, etc., as above.
Stock used—(A) (B) (C) stumps 0-56” average diameter
as above from Begur Expcrimental Garden Experiment
No. 70 of 1936. Date of stump planiing—9th May 1937,

10
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Pualghat Experimental Plot 158.—Arrangement, etc., as above,
Stock used—(A) (B) (C) stumps 0-2” to 0-8” diameter as
above from Dhoni Experimental Garden = Experiment
No. 91 of 1935. Date of stump planting—17th May 1936.

South Coimbatore Experimental Plot 19.—Arrangement, etc.,
as above. Stock used—(A) (B) (C) sbumps 0-3" to 0-7"
diameter as above from Topslip Experimental Garden
Experiment No. 165 of 1937. Date of stump planting—17th
May 1938,

Measurements in January 1939,

Survivals Mean | height Dm‘orgncn Signifi-
o

Locality. Treatment. per- n cance,
centage. feet. means.
Wynad  Experimental Over-mature .o 93 5-97 010 - .
Plot 37. Mature .. .. 95 891 o1 T Gt 6 N‘.s'
Under-mature .. 92 547 £ 014 -~ 024 £ 0-19 N.B,
Palghat Experimental Over-mature .. 97 1642 + 0-28 . .47
Flot 166. Mature .. .. 98 1597 1 088 T lcgguiél? “ s’..
Under-mature .. 88 16:35 + 061 ~— 002 &+ 08¢ N.8,
Topslip Experimental Over-mature .. 90 2:67 + 0-08 -2, . ’
Garden  Expertment Magure. . o 89 233 & 008 | Conta '} s.”
159, Under-mature . 77 2:39 + 008 + 006+ 0-11 N.8.

310. Pre-monsoon stump planting— Begur Experimental Qarden
(vide paragraph 83)—

Experiment No. 114 of 1938.— Species— Artocarpus hirsuta,
Arrangement— ABODE EDCBA repeated.ten times in single
lines of 10 plants (i.e, 100 plants per treatment). Espace-
ment—6’ X 3'. Soil preparation—Crowbar holes. Stock
used—Stumps from one year old nursery plants. Dates
of stump planting—Forntightly from 1st May 1938 to 1st
July 1938. Size of stumps—0-4” to 0-5” diameter. Tending
-~Normal district weeding.

Measurement in January 1939,

Survival Mean helght Differenc .
Date of planting. " percent, in of ° csaiggjeﬂ
age. inches. means.
A 1st May 1938 e 58 606 £ 0-63 + 0-58 & 0-74 !
B 15thMay 1088 .. .. 48 5:56 - 0-67 — 082 077 NS
O 1sf June 1938 .. .. 74 6-38 + 0-38 Control, ..
D 15thJune 1038 .. .. 03 661  0-33 + 023 & 0-60 N.8.
E 1st July 1988 . 7 4-05 % 0-28 — 233 X 0-46 8.

'311. Pre-monsoon stump planting—Dhoni Experimental Garden
(vide paragraph 88)—

Experiment No. 162 of 1938.—Species—Artocorpus hirsuta.
Arrangement, etc., as above. Stock used—Stumps 0-4” to
0-5” diameter made from one year old plants. Dates of
stump planttng—Fortnightly from 1st May 1938 to 1st
July 1938,
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Measurements in January 1939.

Survival Mean height Difference Signifi-
Date of planting. er- in of cance.

centage. inches, means.

A 1st May 1938 . .. 59 1263 + 0-89 + 0-70 + 1-10 N.8.

B 15th May 1938 . . ]3] 10-72 + 073 — 1-21 + 0-98 N.8,

C 1st June 1938 . . 75 11493 + 0-65 Control. .

D 15th June 1938 .. . 63 1324 4 0-84 + 1-31 4 1-06 N.S

E 1sat July 1938 .. . 54 944 £ 0-66 — 249 1 086 8.

312. Pre-monsoon stump planting—Topslip Experimental Garden
(vide paragraph 93)—

Experiment No. 178 of 1938.—Species—Artocarpus hirsuta. -

Arrangement, etc., as above. Stock used—Stumps 0-4” to

0-3” diameter made from one year old plants. Dates of

stump planting—Fortnightly from 1st May 1938 to lst

July 1938,
Measurements in January 1939,
Survival Mean height Difference Signifi-
Date of planting. per- in of cance.
centage, inches. means.,
A 1st May 1938 .. .. 37 4-86 + 0:66 - 234 £+ 065 8
B 16th May 19038 .. 25 4-56 & 0-66 — 264 1 073 3
¢ 1at June 1988 . .e g1 720 X+ 0-33 ontrol, .
D 16th June 1038 . .. 92 6-02 + 0-20 — 1-18 + 0:39 8.
E 1st July 1938 .. . 16 6-13 + 0-85 — 2:07 + 0-64 8.

313. Pre-monsoon stump planting— Kannoth Experimental Garden
(vide paragraph 94)—-

" Hzperiment No. 57 of 1938.—Species—Tectona grandis.
Arrangement—ABCDE EDCBA repeated ten times in single
lines of 10 plants (i.e., 100 plants per treatment). Espace-
ment—6' X 6’. Soil preparation—Crowbar holes, Stock used

¢ —Stumps from one year nursery plants. Dates of stump
planting—Fortnightly from 1st April 1938 to 1st June 1938.
Size of stumps—0'3” to 0-6" diameter. Tending—Normal
district weeding.

Exzperiment No. 58 of 1938.—Species—Dalbergia  sissoides.
Arrangement, etc., as above. Hspacement—6' X 3'. Size
of stumps—0:2” to 0-3” diameter.

Experiment No. 59 of 1938.—Species—Plerccarpus marsupium.

Arrangement, etc., as above. Size of stumps—0-4" to 0-5"
diameter.

Experiment No.61 of 1938, —8pecies—Terminalia crenulats.
Arrangement, etc., as above. Size of stumps—0'6" to 0°6°
diameter.

Experiment No. 60 of 1937.—Species—Ariocarpus hirsula
Arrangement, etc., ag ahove. 8ize of stumps—0-5" to 0'6”
diameter. Dates of stump planting. Fortnightly from 15th
April to 15th June 1938.

Nore.—All the above experiments were done in a taungya crop of hill paddy
gown on 24th May 1938.

10A
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Kannoth Experimental Garden—Growth datg after one season.

PR (et mitennt, 0 bt OGP s
Ex mn;g:dg.v, A 1%3;1»:1) 121'il‘l)g&nuary 99 16:-31£092 +6:71+1.02 8.
B 151%13 Sz.sprn Do. o7 12:4710-71  43-874083 8.
C 1?'538?“” Do, 98 11-24+060 + 2:6440-7¢ 8,
D lbltsge.May Do. 100 10283050 + 1-6810-56 B.
E 115338:{une Do. 99 8:6040-44 Control.
R E%%%%O%&'A 1st x‘&pril Qtil;a.flfnuary 06 16481096 + 2914118 8,
B lsltgss.fpru Do. 94 13-10:+076 —0:47£104 N.8.
c st May Do. 100 14084067 -+ 0-40+0-07 N.S.
D 1th May Do, 100 11-28+0463 - 2204005 8.
B 1158 -Yune Do. 98 18:574-071 Control.
Exmrx;fulfo. 69, A 1st %Drﬂ chlggg?a.ry .100 80-584:191 + 20-7442:06 8.
marsupium. B lﬁﬁ)lagprﬂ Do. 100 24-22::1:54 4 14:3811.71 8.
C litéas.M“ Do, 04 16:04£143 + 6.2041.61 B,
D 15{338.May' Do. 9 18711080 + 3871100 8,
E llsgstgune Do. 88 9-841+0-75 Control. .
EZQ::;?:&E“NQ 61, A 1;%3£pril 9th167§161'uary 02 20594176 +10:08 4215 8,
crenulata, B 151%13 S{\pril Do. 88 23-524140 + 4:01+1-87 8.
C 1;33B}sda\y Do, 70 21°20+101 + 1-8942-28 N.8. -
D 151t‘1)138May Do. 70 14-14+1-52 - §5:37+1-906 8,

E 115338511@ Do. 90 10-514+1-2¢  Control.
Experiment No. 60, A 15th April 9th Januaty 82 13-94+1-88
1038 1089,

. + 5844104 8,
Artocarpus hir- 3
suta, B It May Do. 58 10074080 + 1-97+0-94 S,
¢ 15§338May Do. 56 80040786 — 0-1040-01 N.8.
D 1st June Do. 82 810£0:50  Control. .
1938. [ ]
E 15{;3’138-7“!18 Do. 74 8:78+041 1874066 8.

314. Pre-monsoon stump planting—Walayar Ezxperimental Qarden
(vide paragraph 99)—

Experiment No. 9 of 1938.—Species—Tectona grandis. Arran-
gement—ABCDEF FEDCBA repeated ten times in lines of
ten plants (i.e., 100 plants per treatment). Espacement—
6'x6'. Soil preparation—Crowbar holes. Stock used—
Stumps from one year nursery plants. Dates of stump
planting—Fortnightly from Ist April 1938 to 15th June

1938. Size of stumps.—0°5” to 0-6" diameter. Tending—
Normal district weeding.

Growth data after one season.
Date of measurement—13th Jaruary 1939,

Survival Mean Differencs
Date of treatment. percentage. helght in of Significance.
inches. means.
A, 1st April 19088 ., ‘. 84 11:12 + 0-49 — 047 4 071 N.8,
B. 15th April 1938 ., .o 79 11-18 + 0'42 — 041 + 0-66 N.8,
QO. lst May 1988 .. .. 87 18:23 & 054 4+ 1:64 + 0-2¢ 8.
D. 15th May 1938 ,, . 90 1310+ 0-f0 + 1851 + 0-%1 8.
B, 1at Jupe 1038 .. . 99 11-69 + 0-61 Control. .
F. 15th June 1938 ., o 9% 8-21 + 0-30 = 388 4 059 8.
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815. Pre-monsoon stump  planting—Nilambur — Experimental

Garden (vide paragraph 100)—

iment No. 10 of 1938.—Species—Tectona gmpdw-
Eaigl):zmgement, etc., as above. Dates of stump planttgg-;
Fortnightly from lst April 1938 to 1st June 1938. tocl;d
used—Stumps 0-5” to 0-6” diameter, fr.om. one year o
nursery plants. Tending—Normal district plantation

practice.
Measurements in January 1939,
Survival Mean Differenco
of Significance,
Date of planting. perocentage. t;glo h eté 'ln mete.
06 + 228 4+ 760 + 312 8.
. ril 1938 .. .o 98 480l

g ]i?ﬂ??\pril 1938 .. . 97 43-23 + 187 + 287 4 2:89 N.8.
0' 1st May 1988 .. .. 98 41-44 4 203 + 1-08 & 2:98 N.8.
D. 15th May 1938 ., .. 100 4730 +71°86 + €04 X 2-86 8.
E. 18t June 1938 .. .e 97 40°36 I 2:18 Coutrol, .o

316. Effect of age and diameter of stumps—Artocarpus hirsuta
(vide paragraph 105)—

' perimental Garden Experiment No. T1.—Arrange-

Kmtf—f% CBA, etc., in single lines of ten plants repeated
ten times, i.e., 100 plants per treatment. Eipace”mentT
6'%x3". Stock used—Stumps one year old 0~2”/o-3”, 0.3”/
0-4" and 0-4"/0-5" diameter, two years old 0-37/0-47, 0-47/
0-5", 0:7°/0-9” and 1:1”/1-3" diameter. Date of stump
planting—6th June 1938.

Nore.—This experiment was done in a taungya crop of hill paddy sown on
30th May 1938.

i ) 128.—Arrange-
mental Garden—Experiment No.

Begz:ztE:%Dcemas above but for eight treatn”xentsi. Stock u‘:ed_‘,
' 7Sntunc:ps one year old 0:2"/0-3", ?-4 /()-? a’r’xd 0-(3 (/)06(';’
‘diameter, two years old 0-3"/0-4", 0-4"/0-5", 0-b / ,
0-6"/0-7" and 1+17/1:3" diameter. Date of stump planting—
5th June 1938.

) erimental Garden—Experiment No. 167.—Arrange-
D‘z.;zz:zt,E 3013., as above but fox;' six”trea.hr’r'xentg. S(tlocl(c)z;q'/eg;;
Stumps one year old 02 /O-”3 , 9-3 /9;4 ”an o
diameter and two years old 04 /.0-5 , 0:5"/0-6 3.1;38 |
diameter. Date of stump planting —lst Jure .

b ) —Arranges
v tal Garden—Experiment No. 177
Topsmt) E::f mazw :bove. Stock used—Stumps one year old
mgv”c. 6-:” .(’)-4"/0-5” and 0-5"/0-6” diameter and stumps two
O;atls old 0-5°/0-6", 0-6"/0-7" and 0-7/0-8" diameters. Date
- Zf stump planting—1st June 1938,
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Diameter Date of Survival Differenoce
lment  Age of of stum measure- ercent- Mean height of - Bignl-
E:ggb?r.n etgﬁn%u. © ‘Iln » ment. page. in inches. means. fieance.
Inches.

Kannoth One 0-2 to 08 1ith Janua 84 552 & 036 —1-08 % 0455 N.B.
Experimental year, 19 39. 86+ 067 N.8
Garden— 08 to 04 Do, 93 7-46 +: 052 + 086 % S,
Expe - -8 Do. 98 660 X 0-42 Control. .
No. 7r{ment Tyv:«gﬂ. 8; :.?\ 844 Do. 82 820 £ 064 4+ 160 + 068 8.

< 0.4 to 0'5 Do. 96 8.69 £ 0.-54 -+ 2004068 8.
0-7 to 0'9 Do. 86 12-96 + 0-77 + 6-85 4 0-88 B.
11to 18 Do. 08 1578 = 100 + 9-18 £ 108 8.

Begur Experi- One 02 t00-3 4%£%bruary 86 435 + 0-27 — 819 t 0906 8,

'3:?3::11— VT 04 to 0% Do. 92 663 + 083 — 001 + 0-68 N.8.
‘ X Do. 92 7-54 + 0-45 Control, .
I%mrzlg-lent Two %«g %?) 8‘2 Do. 62 516 = 0-44 —2-38 4+ 062 8.
years. (4 to 0-5 Do. 70 554 + 051 —.2:00 £ 068 B,
05 to 0-6 Do 80 545 F 049 — 209+ 066 8.

046 to 07 Do. 78 638 + 0’51 — 116 4+ 068 N.8.

1:1to0 13 Do. 78 713 % 062 — 041 £ 0-76 N8,

Dhont  Experi. One 0-2 to 0-3 9th January 10 680 4+ 0-84 ~—5901 + 1:09 8,
mental year. 1939,

Garden— 0-3t00-4 Do, 82 1147 £ 011 — 1.24 4+ 104 NS.
riment 04to0-5 Do. 49 12:71 4+ 1.04 Gontrol .o
Exﬁ%. 157. Two 0-4to 05 Do. 51 8.78 i: 077 — 8-08 1’1.29 8,
years. 0-5t006 Do. 58 11-84 + 069 — 1-%7 + 126 N.8.
0-6 to0-7 Do. 55 12:566 + 0-92 — 0-15 -+ 1-80 N.8,
Topslip Experi- One 03 to 04 218t January 31 400+031 — 158 4 049 8.
mental year. 1039,
Garden— 0'4to 0°5 Do. 39 5:06 + 0390 — 063 -+ 0-54 N.S,
Experiment 05 to 06 Do. 62 558 4 (88 Control. .
No. 177, Two €6 to 00 Do. 55 487 £ 088 — 09l + 050 NG,
years. 0°8 to 0°7 Do. 50 5,28 + 0°38 — 0°30 + 0'64 N.B.
07 to 08 Do 44 620 + 041 ~0'38 + 0-56 N.8,

317. Effect of depth of stump planting—Teak (vide paragraph
106)—

Begur Experimental Garden Experiment No. 126.—Arrange-
ment—ABCD DCBA repeated ten times in sirgle lines of
ten plants (i.e., 100 per treatment). Espacement—6' x 6.
Treatment—(A) planted on Ist April 1938 buried, (B) planted
on lst April 1938 normal, (C) planted on Ist June 1938
buried and (D) plarted on 1st June 1938 normal. Stock
used—One year old stumps 0-5” to 0-6” diameter. Weeding
—Normal district practice.

Dhoni Experimental Garden Experiment No. 154.—Arrange-
ment, etc., as above. Stock used—Stumps one year old
0-5” to 0:8” diameter.

Walayar Experimental Garden Experiment No. 8.—Arrange-
ment, etc., as above. Stock used—QOne year old stumps
0-6” to 0-7” diameter.

Topslip Bxperimental Garden Experiment No. 169.—Arrange-

ment, etc., as above. Stock used—One year old stumps
04" to 0-6” diameter. -

4
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Kannoth Experimental Garden Experiment No. 62.—Arrange-
ment, etc., as above. Stock used—One year old stumps
0-58” to 0-6” diameter.

NoTR.—This experiment was done in a taungya crop of hill paddy sown on 25th May 1938,

K & L} 3
E £ > .
(=} - @ 'ﬁ,
Locality. s g & T3 E
i - £8
Q
EX| B 3§ gd 3
a 3] 7 = A @
Begur Experimental st April Buried, 08 88'88 +197 4+ 4'58 + 2'14 8
g:rden-— 1938, Normal, 97 3607 + 203 Control
Experiment No. 126. 18t June Builed, 09 1177 4+ 063 — 281 3-0°85 8
1938. Normal, 98 14'68 I 066 Control .e
Dhonl Experimental 1st Agrll Buried, 98 2337 + 1290 4 386 4 1°68 8.
Garden— 1938, Normal. 89 1962 + 100 Control v
Experiment No, 164. 1st Juue Burled, 99 1638 + 095 + 016 + 127 N.8,
1938, Normsal, 100 1622 + 0'88 Control .
Walayar Experimental 1st Agrll Buried, 88 156744 + 087 + 162 £ 1°04 N.8.
Garden— 1938, Normal. 67 18'82 4 0.58 Control .o
Experiment No. 8. 1st June Buried, 95 1161 + 047 — 1'60 + 0'71 .
1938, Normal, 100 1301 4 0'63 Control .
To Experimental 1st April Buried. 90 3244 4 1'80 — 142 & 278 8.
argen—- P 1038. Normal- 00 8386 & 208 Control * N e
Experiment No. 169, 18t June Burled, 98 16.14 + 068 ~0'19 + 092 N.8.
1938- Normal 96 16:33 4 0-62 Control ..
Kannoth Experimental 1st April Buried, 98 1804 + 1.19 + 440 1 1.44 8.
Garden— 1938. Normal- 100 13'65 + 0'81 Control, .
Rxperiment No. 62, 1st June Burled, 98 8'82 1 048 + 0'82 1 062 N.8,
1988. Normal, 94 800 1 0°39 Control .

318. Stump planting—Storage of stumps—Teak (vide paragraphs
109 and 110)— :
Begur Experimental Garden Experiment No.124.—Arrange-
ment—ABCD DCBA repeated ten times in single lines of
ten plants (i.e., 100 plants per treatment). Hspacement—
6'x 3. Soil preparation—Crowbar holes.  Treatment—
Stumps were prepared on 5th March 1938, 15th March
1938, 25th March 1938, 10th April 1938 and planted on
10th April 1938. Stock used—One year old stumps 0-5” to
0-6” diameter. Tending—Normal district weeding.

Begur Experimental Qarden Experiment No. 126.—Arrange-
ment, etc., as above. Treatmeni—Stumps were perpared
on 5th April 1938, 10th April 1938, 15th April 1938 and
1st May 1938 and planted on 1st May 1938, Stock wsed—
One year old stumps 0-5” to 0-6” diameter.

Anaipadi Experimental Garden Experiment No. 168.—
Arrangement, etc., as above. Treatment—Set I—Stumps
were prepared on 5th March 1938, 15th March 1938, 25th
March 1938 and 10th April 1938 and planted on 10th April
1938. Set II—Stumps were prepared on &th April 1938,
10th April 1938, 15th April 1938, 1st May 1938 and 5th
May 1938 and planted on 5th May 1938, Stock used—
One year old stumps 0-4” to 0-6” diameter.

Dhoni Experimental Garden Experiment No. 152.—Arrange-
ment, etc., as above. Treatment—As above. Stock used—
One year old stumps 0-4”/0-6" diameter,
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= >

g g g 8 ﬂ

. ® g 8 § ]

ot =) 8 %
Experiment number, °g o - 4 Ay
" H [ TR

@ B % 8 % E a H

A =) /A o L
. ACS,
»Begur Experimental Garden— 10th April 4th February .. 23 13°9
Kxperiment N 0.124. 1033. 1939. 16 57 17'8
25 12 182
35 4 14'3
Do. No.126 .. .. 1st May 4th February 0 98 13'6
1938, 1939, 15 91 133
20 84 139
. 256 70 11’5
Analpadl Experimental] Gar- 10th Aprit 21st January .o 91 834
" den—Experiment No, 168. 1038, 1939, 15 82 31°¢
25 40 321
85 6 164
G6th May 21st Januar . ki 203
1038, 1980, v 15 86 21'9
20 80 237
26 61 244
Dhont Experimental Garden— 10th Aprll 9th January ve 90 150
Experiment No. 162, 1038, 1989, 15 26 128
25 10 111
356 ] 05
6th May 9th January .o 99 164
1938, 10390, 15 81 15°2
20 43 13:¢
25 27 13:2

319. Comparison of direct sowing with transplanting different
sizes of transplants—Swietenia macrophylla (vide paragraphs 119
and 120)—

Kannoth Experimental Garden Experiment No. 72 of 1938.—-

(First year measurements.) Arrangement—ABCD DCBA,
etc., in single lines of ten plants repeated ten times (i.e.,
100 plants per treatment). Espacement—6+'x3'.  Soil
preparation—Pits 6" X 6” X 9” for all treatments. Tending—
Normal district practice. Stock used—Sowing—10 seeds per
patch. Transplants—(i) 6 months old 9" to 12" high
(ii) 6 months old 18” to 24” high and (iii) 6 months old
24" to 36" high. Dateof sowing—11th May 1938. Trans-
planting—16th Jure 1938. This experiment was done in
a ponam crop of hill paddy sown on 24th May 1938.

Dhoni Experimental Garden Experiment No, 161 of 1938.—
(First year measurements.) Arrangement, etc., as above.
Stock used—Sowing—10 seeds per patch. Transplants—
(i) 2 morths old 6” to 9” high, (ii) 1 year old 12" to 18" high
and (iii) 1 year old 24” to 30" high. Date of sowing—16th
May 1938. Transplanting—11th Jure 1938,

Begur Experimental Garden Experiment No. 122 of 1938.—
(First year measurements.) Arrangement, etc., as above.
Stock used—Sowing—Ten seeds per patch. Transplants—
(i) 1} years old 30" to 42” high, (ii) 1} years old 18" to 24"
high and (iii) 6 months old 8” to 12" high. Date of sowing—
6th June 1938. Transplanting—3rd July 1938,
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Topslip Experimental Garden Experiment No. 176 of 1938.—
(First year measuremerts.) Arrangement, etc., as above.
Stock used—Sowing 10 seeds per patch. Transplanis—
(i) 4 mor.ths old 6” to 9” high, (ii) 1 year old 18" to 24” high
and (iii) 1 year old 30" to 40" high. Date of sowing—lst
May 1938. Transplanting—16th June 1938.

 Begur Experimental Garden Experiment No. 92 of 1937.—

(Second year measurements.) Arrangement, etc., as above.
Stock used—Sowirg 10 seeds per patch. Transplanting—-
4 months old 10” high, 1 year old 21” ard 36" high. Date
of sowing—Tth June 1937. Transplanting—16th  June
1937.

Dhoni Experimental Garden Experiment No. 141 of 1937.—
(Second year measuremer ts.) Arrangement, ete., as above.
Stock used—Sowir g 10 seeds per patch. Transplanting—
1 year old and 7}, 15" ard 224" high. Date of sowing—
23rd April 1937. Transplanting—30th Jure 1937.

Topslip Experimental Garden Experiment No. 150 of 1937.—
(Second year measurements.) Arrangement, etc., as above.
Stock used—S8wing 10 seeds per patch. Transplanting—
1 year old and 73", 21" and 35" high. Date of sowing—
1st May 1937. Transplanting—2nd July 1937,

Kannoth Experimental Garden Experiment No. 51 of 1937.—
(Second year measurements.) Arrangement, etc., as above.
Stock used—Sowing 10 seeds per patch. Transplanting—
3 months old and 74" high, 1 year old and 15” and 35" high.
Date of sowing—15th May 1937. Transplanting—19th
June 1937.

Dhons Experimental Garden Experiment 117 of 1936.—(Third
year measurements.) Arrangement, etc., as above. Stock
used—Sowing ten seeds per patch. Transplanting—Two
months old 15" high and one year old and 21” and 30” high.
Date of sowing—19th May 1936. Transplanting—12th June
1936,

Topslip Experimental Garden Experiment No. 137 of 1936.—
(Third year measurements.) Arrangement, etc., as above,
Stock used—Sowing ten seeds per patch. Transplanting—
Transplants three months old 6", 13" and 26" high. Date
of sowing—3rd April 1936. T'ransplanting—27th May 1936,

Begur Experimental Garden Experiment No. 66 of 1936.—(Third
year measurements.) Arrangement, etc., as above. Stock -
used—Sowing ten seeds per patch. Transplants—(i) and (ii)
one year old 15" and 83” high and (iii) three months old
and 73" high. Date of sowing—28th May 1936. Trans-
planting—16th June 1936.
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Kannoth Experimental Garden Ezxperiment No. 33 of 1936.—
(Third year measurements.) Arrangement, etc., as above.
Stock used—Sowing ten seeds per patch. Transplants—(i)
Four months old 103" high, (i) one year old and 25" high and
(iii) one year old and 42" high. Date of sowing—19th May
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Third year measurements.

1936. Transplanting—18th June 1936. This experiment
was done in a ponam crop of hill paddy sown on 28th May

1936.

First year measurements.

Experhnent number. Treatment. Survival Initial Height after Inorement
percentage, height. one year. first year.
Begur Experimental Sowing . 96 .. 12:0 + 120
Garden Experiment Transplants (i) 61 10-0 11-5 + 16
No, 122, Do. (it) 88 210 1856 - 25
Do. (1 84 36-0 29-9 - 61
Dhon]l Experimental Sowing 98 . 180 + 180
Garden Experiment Transplanting (i) 74 75 153 + 78
No, 161. Do. (i1) 79 150 210 + 60
Do, () 96 27-0 820 + 60
Topslip Experimental Sowing 1 . 170 + 170
Garden Experiment Transplanting (i) 72 7:0 141 + 66
No. 176. Do, 1)) 66 210 28-0 + 20
Do. [¢11) 29 85-0 266 - 84
Kannoth Experi- Sowing . 53 .. 12-2 + 12-2
mental Garden Ex- Transplanting (1) 77 105 126 + 25
periment No. 72, Do. (if) 86 21-0 171 — 89
Do. Qi) 84 800 30-7 4 07
Second year measurements,
b Treatment, Survlri- gn}:l}x:tl Height after Increment
number. reatment. 8l 3 ~ — -
Experiment per- in One Two First SeooF
centage. inches. year.  years. year, year.
Begur Experimental Sowing .. . 60 . 79 25:8 + 79+ 179
Garden Experiment Transplanting (1) 61 10:0 11-8 30-2 + 18 4184
' No, 92. Do, (i), 64 210 22-2 29-2 + 12 + 70
Do, (1ti). 73 360 8156 861 — 45 + 86
Dhond Experimental Sowing .. . 89 .. 19-3 44-4 + 198 + 251
Qarden Experiment Transplanting (i). 50 78 175 42-0 + 400 + 246
No. 141. Do. (it). 66 15-0 216 42:0 + 68 4+ 204
Do. (1ii). 68 22'6 28-2 468 + 57 + 188
Topslip Experimental Sowing .. - 66 .. 12-8 327 +128 4+ 109
Qarden Experiment Transplanting (I). 42 76 108 208 4+ 38 4 160
No. 160, Do. [¢113 67 21:0 202 208 — 08 + 96
Do. (iif). 39 856-0 214 341 —136 + 127
Kannoth Experfe Sdwing .. . 60 .. 12:4 426 + 124 + 80-8
menta] Garden Ex- Transplanting (I). 67 75 15-0 4956 + 76  + 848
perimental No, 51. Do, (i), 68 150 196 56:2 + 40 + 86:6
Do, [£13) 77 85-0 81-5 618 - 88 + 208

NorB.—Negative inorement is due to shoot borer attack or dying baok,

Sarvi- Helght after, Inorement.
T ¢, per. Inital G Two Thres Fimt Second Thid.
n reatment, 3 o ne 'wo Tee 8 8CoN! r
Eﬁmggg y or:t- belght. year. Yyears, ycarS. year., Year.  Yyear.
age. .
INCHES. INCHES. INCHES. INCHES. INCHES. INCHRS. INCHES,
Dhon{ - Experl- %owlngl e 93 .. 208 50-3 792 +208 +205 +289
ransplang-
i‘iﬁﬁﬂ:&%’z‘““ ln[;.p () 8 85 19-8 495 804 + 43 4302 +309
No, 117. Do, (i) 69 21 257 525 804 4+ 47 4268 + 279
Do. (iil) 68 30 84-4 57-0 9-2 + 44 4126 4382
Topslip Experi- Sowing 1 . 12-4 458 842 +124 +332 +1848
Exgngal Gi?gen Transplante
Experiment In% 31 a S 113 417 844 + 53 4304 4227
No. 137, 0. () 20 126 14-6 30-2 694 4+ 21 +248 4202
Do. (iii) 66 26 240 506 686 - 20 +2868 4180
Kannoth Experl- Sowing .79 .. 96 31-8 496 + 95 +222 +178
mental Garden Transplant-
Experiment ing. (1) 62 106 12-3 325 508 4+ 18 4202 +183
No. 88 Do. (i) 58 25 104 862 6522 — 58 +16-8 160
Do. (i) 72 42 32-3 449 657 - 97 +126 +20:8
Boegur Experi- Sowing- .. 87 .. 122 47-8 89 . . .
réwntarzil Gartden Tr;msplnnt- I ! 98 4122 4356 +420
xperimen ng. 5 11-6 496 835 41 38-0 .
No. 66, Do. () 19 150 150 466 753 + 00 L536 Tooy
Do. (i) 78 33 22-8 57-8 993 —104 +352 +41.5
Nore.—Negativo increment {s due to shoot borer attack or dying back.

820. Direct sowing in & burned over area—Best season (vide para-
graph 163)—

Experiments Nos, 140 to 151 and 186—Emmanur Experimental

Qarden.—Species—As shown in the table below. Arrange-
ments—ABCDEF FEDCBA repeated ten times in signle
lines of twenty patches i.e., 200 of each treatment. Espace-
ment-—2' X 2'.  Soil preparation—Nine inches cube pits ash
from the burn being worked into each pit. Steck used—
Ten seeds per patch. Dates of sowing—On the 1st of each
month from May to November 1937. 7Treatment—Clean
weeded in 17 diameter circles round the plants.

Date of sowing (1& seeds per pateh),

Experi- - -
ment Meaaurements 1st 1at 18t ist 1at st Int 18
num- Speoles, on 14th April May June July August Sep- Octo- Noy.

ber, January 1988. 1987, 1087, 1987, 1937 1987, tember ber  ember
1937, 1937. 1087,
140 Aoacia arablos.  Survival 86 61 78 87 81 72 78 87
Mean ﬁg“xgﬁ't 531 3490 359 376 8 m
e R . . . . . . .
in inches. 00 02 2 39
141 Acacia  ferru- Survival 8 1 4
ginea, percentage. 2 2 £ 80 28
Mean height 798 896 437 780 62-8 61-3 405 80-0
in inches.
142 Acacia  plani- Survival 68 50 85 26 44
Jrons. Mo 528 220 226 206 28 79 . .
ean he . . 3 . -8 . . 3
in inches. 821 801 %5
143  Albizzia amara.  Survival 87 7 9 28 14 2
percentage, t = 8
M‘;M; height 46-0 426 192 21-8 16-7 17-6 1686 138
n {nches, .
144 Albizzia lebbek, Burvival 21 22 67 % 54 61 73 78
» ue”“”ﬁﬁ?gﬁe 686 386 287 285 284 274
1n jnches. 250 186
145 Oassia auri- Survival 88 27 61 47 29
) Moon holghh 486- 325 848 240 . . -
oulata .5 - . . . 29. . . o
b inches 29 22-4 21'6 20-3
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Date of sowing ( 10Aseeda per patch), Date of sowing (10 a-e'gds per patch).

Experi- ’ - Exw‘{f Bpech Mmu;tettxn cots %6t st st 1t 1t 1st 18t v
Measurements  1st 18t  1st  1st 1st 1 - 106N Ppecies, on st ‘18 8 8f 8 8 18
l::ylx];t: Species. on 16th April M:y Ju?le J:l_v Au;ust Bo!t- Olcla')- ngg- No. January  Aprll Mng June Ju}y Ang. Sep- Octo- Nov-
ber. January 1088. 1937, 1957. 1037. 1037, 1037, tember ber  ember 1918, 1088, 1988, 1938, 1038. 1983. tember  ber  ember.
1937, 1937,  1087. . . 1938, 1088. 1988,
146 Pterocarpus Survival 0 3 9 11 11 26 4 19 194 Cassia auriculata, Percentage 81 04 96 99 99 83 63 93
santalinus. percentage. survivals.
Meaan helght 1} 88 137 132 14-8 144 126 114 ) Mean height 150 130 1290 188 13.7 60 24 19
in {nches, in inches, i
o 105 Ptercarpus Porcentage 3 8 22 10 87
147 Tcm”zf'“ Su;:g:r}tage. 0 1 ¢ ! 2 1 0 0 santalinus. survivals. 2 1
Mean height 0 40 61 856 638 70 0 0 Mean height 28 41 40 46 42 24 10 10
tn {nches, {n inches.
148 Acacia auriculi- Survival + 8 18 12 14 7 30 6 106 Terminalia Percentage 0 o 2 2 3 1 0 0
Sormis, percentago. chebula. survi\lrlals.
Mean height * 518 403 466 512 521 468 54 Mean chelsht o o 17 17 18 30
in inches. . in inches,
. . 206 Acacia auriculi-  Percentage * 25 82 2 44 43 3
149 Acacia sundra. su;)‘ég:;ltage. 23 27 % 33 33 68 17 formis. SUEvivals. . 1
Mean height * 471 542 441 43'5 4“3 443 387 Meami cl;flsht 111 123 97 121 61 7.3 10
in inches. . in inches,
160 Cassia siamea. Survlvalm * 34 47 b0 55 49 73 81 206 Acaoia planifrons. Pemgitggﬁ! * 6 87 93 98 87 25 15
percent (2N o
Mean helght ¢ 530 316 311 200 9831 847 276 Mean height ¢ 184 167 160 106 103 40 23
in inches. . in inches,
151 Prosopis  juli- SurVivalm * * 6 61 72 86 83 7 207 Cassia siames .. Pem}ggfs * 7 95 64 99 2 4“4 28
. percentage. N
fora Mcan helght * * 538 652 647  B61  B65 487 A Mean height * 166 168 167 180 &5 81 18
in inches, ) in inches.
2adirachia Burvival . . . . 2 1 44 2 208 Wrightia inclo-  Percentage * 53 77 81 89 93 2 1]
180 4 indica. Mperce;l]tzlwsgé . . . . 680 040 504 B8 ria. Mg}:v ‘i%‘.%’m * 65 64 65 48 28 43
ean heig . . . . 3 . . . . . .
tentage 24 922 37 36 32 34 40 34 217 Prosopla § Lo .
Average survival percentage .. 24 . uliflora. Percentage . .
O verage mnean helght .. 436 386 83-0 340 855 840 806 186 u Msmvfiﬁi&ht 8 68 86 92 39 81
—_— et e —— ean heig! L * 244 28. g . 3
in inches, -1 270 147 &6 21
* Not done owing to late ripening of secd. 246 ‘ ¢h. rach I’ercen:.agf . . . . o5 v6 . o
NorB.—In the averages of mean height tho figures of dzadirachta indioa aro omitted as they ndes, gurvivals.
would give undue wejght to the later sowings. Mgnnlinclll]%lsght d . . 110 53 40 °
321, Experiments Nos. 189 to 196, 205 to 208, 217 and 246, A"v"w:; gu- 34 47 88 8 T 68 ) 2
centage,

Emmoanur Experimental - Garden,

Average Mean 10-5 110 117 118 128 o0 3.0 15
(vide paragraph 164) helght.

* Not done owing to late ripening of sced.

) shown in table below. Arrangement, eto., as above, . — . : : ;

Spgt:tejs G:f sowing—On the lst of eachgnlontfl fro’m April to 4 l"‘ th“'l:'%m ,f",‘etﬁ'ﬁdﬁf,":,?@i{’ ftomtchznltl:t?lg lslgvgir:;?h the figures of daadivachia indics are omitted ae
November 1938. ) 322, Direct sowing—Comparison of burning and no burning, soil

Eepert Mossuroments Dato of sowing (10 seeds por pateh), - working and no soil working before sowing (vide paragraph 170)-—
mont " Specles. gnom st st lst b st et gt gt Experiments Nos.171 to 176—Emmanur Experimental Gorden.—
1080, loss. 193. 1038, 1088. 1086 tembor. ber  ember Species :—As shown in the table below. Arrangement—A
) ' ' ' plot 120’ X 120’ divided into twenty sub-plots of which ten
189 dcacia arabica .. Poroettods 40 6L 7L 63 &8 e 17 1 were burned and ten were not burned arrarged 1, 2, 2, 1,
Mean helght 215 192 202 180 100 122 21 12 etc., with 4' buffer linas between treatments. Treatments
100 Acacia ferrugines. Percontage 5 26 28 94 100 8 48 28 A and B randomised in the unburned strips and C and D in
M%’n':c}’,zl@m 206 164 123 148 148 01 50 27 the burned strips. A and B not burned. C and D burned.

o : 2 : .
101 Acacia rundra . Powontage 10 50 66 85 8 70 2 e A and C worked pits 9” cube. B anc'l D S?ll loosened just
W6 100 97 108 98 50 18 1e enough to sow seed. Espacemen£~2 X 2'. Soil prepara-
in inches. tton—In the soil worked area 9”7 X 9” X.6”, Ash mixed
108 Albissia amara. . Poroentago 15 47 76 92 98 66 © 54 with the.soil. In the non-soil worked area just enough
Mean helght 88 90 91 85 87 40 w18 soil working to be able to sow. l;S'tock used.—Ten sceds per
108 ADisialabiek .. Peremtags 27 55 T4 M 8 6 10 s ' : gf::h Dglg ?11 sowing—3rd July 1937. Treatment—Kept

Mean helght 43 78 G565 65 654 37 18 19 n weeded throughout.
in inches, s

hunm“'_bn the burned are brusbwood was piled 6 fest high and beaten down to4 foet
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Ares notAbumed. Area lAmmed.
Experi- Measurement on — N — -
21st January ‘Worked No soil Worked No soil
L’L“&%er. Specics. 1939 pita. working. pits. working.
cacia 3 , entage of survivals, 20 28 65 45
171 4 planifrons ll?:xn t‘l’.\gmht growth 146 13:6 31-1 286
in inches.
hizzi a of survivals. 3 7 30 48
172 4 i amard. ll;;:xgm?gight growth 217 80 16-2 120
in inches. % o
ia auriculata. Percentage of survivals, 20 19 :
173 Caseia aw MBean height growth 99 81 20:7 22:6
in inches. 5 o
ia 8l .. P tage of survivals, 1 0 X
174 Cassia niamed Me::xe\n hejght growth 30 0 88-7 20-8
in inches. . "
176 Dolichandrone Percentago of survivals, 0 7 1 . g
crispa. Mean height grewth 0 40 80 o9
in inches. o &
76 Zizyphus j . Percentago of survivals. 2 (] r ,
176 Zizyphus jujuba hfeag heigght growth In 20 32 11-3 00
inches.
Average of allspecies—
P;?-cgentage survivals. 9 11 ® 83
Mean height In 85 [ 5] 2925 181
inches.

323. Experiments Nos. 230 to 936—Emmanur Experimental
Garden (vide paragraph 171)—
Species as shown in the table below. Arrangement, eto.,
as above. Date of sowing—16th July 1938.

Area noé Ares
burned. bnrgod.
Experi- 3th Janual g_Vorked No -oif ﬁrked No aoli
e Specice. Measuroments on 13th January SLRiiel o orking.  pits. working.
cacia arabica .. P tage survivals. . .. 28 14 44 21
230 4 an I\g:gnhcigght growth in inches. 66 7-6 19-2 16-8
izzi .. Percentage survivals. . .. 81 8 - 86 k(]
231 Albizzia amard Mean height growth in inches. 34 33 88 78
" Acacia plani L. 87 87 95 94
282 Acucia planifrons . PorcontagosutiieBL e 40 87 185 123
ia aquriculata 8. . ' 70 53 87 75
293 Caseia au -+ Poroentage surviRl inches. 26 28 168 140
) ta rvivals. . .. 20 13 08 87
234  Cassia siamed S e ight growth In nches, 371 32 160 148

. ; ivals. . .. 62 64 74
235  Dolichandrons crispa. &Jﬁf&%ﬁ'}%xfin inches. 15 15 47 45

i ubs ta, vivals. . .e 6 b 04 64
26 Ziphi juf n T eht growth ininches. 18 14 77 7.3
Average of all species—

ivals NS 51 46 78 (1]
&zr::‘;l?i%%:%wth in inches. 3.3 8.8 125 109

394. Comparison of Sowing, entire transplanting and stump
planting (vide paragraph 174).—

iments Nos. 180 o 185—Emmanur Experimental

Exggrr:ienﬁ—Speoies as in the table below. Arrangement—

ABC CBA. repeated ten times in single lines of ten 'plam.t.g,

i.e., 100 per treatment per species. Espacement,—2. x 2.

Soil preparation—Ares burned and ash rmxed” with the

goil, soil worked 9" x 9" x 8" for sowing, ,9 or:)wba.s

holes for stump-planting and soil worked 9° X 9" %X 9

for transplanting. Stock used—Sowing ten seeds per

: patoh, trans planting and stump-plenting one year old .
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plants from Emmanur nursery. Date of sowing—23rd
July 1937. Date of transplanting—8th October 1937.
Date of stump planting—21st September 1937. Treat-
ment—Clean weeding in one-foot diameter circles round the

plants.
Measurements in January 1939.
Percentage survivals. Mean height in inches.
ey Spect 8o ‘ > 8 : -
men! pecies, wing. Trans- Stump-  Sowing. Trans- .
number, planting. ing. plmt?:g. s?rlx:l.p
Azadirachia indica .. 0 16 43 e . g
181  Dolichandrons orispa. 25 19 a7 1977 e 3
182 Hardwickia binala .. 7 14 68 19-9 18-8 21-0
188 rpus aanialinus. 34 52 » 4 12-3 137 21-3
184 Wrightia tinct .. 52 81 21 33-2 365
186 Soymida febrifuga .. 0 10 83 89 107

325. Comparison of sowing, enlire transplanting and st -
planting (vide paragraph 175).— / wp
Ezxperiments Nos. 224 to 229—Emmanur Experimental Garden—
Species—As in the table below. Arrangement, etc., as

above. Date of sowing—I15th July 1938. Date of trans-

planting—14th November 1938. Date of stump planting—
27th September 1938, d b Py

Measurement tn January 1939.

Expertl- ) . Percentage survivals, Mean heighl‘b in inches.
men! pecles. Sowing. Trans- Stum“ ’ mp-
g p-  Sowing. . -

namber, planting. ing. owing pgxm?:g. s'i‘xls};n.p
ﬁ IDIOMM.MW crispa. 49 53 54 51 40 17
p mﬂfdwbu binata .. 84 6 50 65 4-0 28
o " rpus mlw. inus, 24 50 86 40 6-6 2-2

Soy.mtda fa.bqua .. 47 18 63 4+0 58 1-8

228 Wnﬂ.ltia hw .. 78 46 63 3-1 32 27
229 Azadirachia indica . . 61 42 75 10-8 3-8 38

326. (i) Stump-planting—Best date—(ii) Stump-planting a
tramplantmg comparison—(iii) Comparison )of tmngpzl)antinggat ;;zi
commiencement of the South-west monsoon and north-east monsoon
(vide paragraph 176)—

Experimenis Nos. 177 to 179—Emmanur Experimental
—>Species—As in the table below. Armo]zogement——Aﬁarzg.
B, C-1, C-2, D-1, D-2, E-1, E-2, F, ¥, -3, E-1, D-2. D-1.
C-2, C-1,B, A-2, A-1, eto., in single lines of 10 plants repeate«i
tean tn'nes, le., 100 plants per treatment. Kspacement—
2” X 2'. Sml, preparation—Crowbar holes for stumps, pits
6” X 6" X 13" for transplants—the area was burned and
the ash worked in. Stock used—A-1, C-1, D-1, E-1, one
year old stumps 0'1” to 0°2" diameter. A-3, 0-2: D-2, E-2
two-year old stumps 0:15” to 0:3” diameter. B and F one-
year old transplants 12” to 33" in height. Treatment—Kept
clean weeded. Dates of stump-planting—1lst July 1937
1st August 1937, Ist September 1937 and 1st October 1937,

{):;;s of transplanting—29th July 1937 and 7th October
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177 Plorocarpus santalinus- Percentage survivals .
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ght in incles
survivals .

tage

Mean height in inches
Mean height in inches

. Percentage survivals

Mean hel,
.+ Percen

178 Soymida febrifuga
179 Wrightia tinctoria

Trausplanting on
) 5th
November
1938, 1938.

1st October 1938, 18th July

1st September
1988.

ngement, etc., as above.
A

Dates of stump-planting—I1st July
Stump-planting on

1st August 1938.

221 to 223—Emmanur Experimental
lanting—18th July 1938 and 5th

1st July 1938,

.

GArY

1938, 1st August 1938, 1st September 1938 and 1st October

1938. Dates of transp

November 1938.

Species—As in the table below. Arra
Stock used—As above.

327.—Ezxperiments Nos.
1989.

Garden (vide paragraph 177)

age survivals .,
t in inches
survivals .
in inghes
Moaz beight ih inches *

Measarement on 12th Jan
Percent
Mean heigh
Mean beight

.. Percontage
.. Percentage

Species.

221 Perccarpus santalinus.
228  Asadiraehds indics
" 888 Wrightés tinctoria
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328, Direct sowing—Best date (under top canopy only) (vide
paragraph 231)—

Chandanathode Experimental Garden Experiment No. 148—
Species—Acrocarpus  frazinifolius. Arrangement—ABCD
DCBA repeated ten times in single lines of ten plants (i.e.,
one hundred per treatment). Espacement—3' X 1%'. Soil
preparation—Patches 1’ diameter worked 6" deep. Stock
used—Ten seeds per patch. Date of sowing—(A) 1st May
1938 ; (B) 1st June 1938 ; (C) 1st July 1938 ; (D) 1st August
1938. Weeding—Normal district practice.

Chandanathode Experimental Garden Experiment No. 147.—
Species—Cedrela  toona.  Arrangement, etc. as above.
Dates of sowing—As above.

Chondanathode Experimental Garden Experiment No. 146,—
Species—Swietenia  macrophylls. Arrangement, etc., as
above. Dates of sowing—-(A) 1st April 1938 ; (B) 1st May
1938 ; (C) 1st June 1938,

Chandanathode Experimental Garden Experiment No. 149.—
Species.—Gluta travancorica. Arrangement, etc., asabove.
Dates of sowing—(A) 15th May 1938 ; (B) 15th June 1938 ;
(C) 15th July 1938 ; (D) 15th August 1938.

Karianshola Bwxperimental Qarden Experiment No. 127.—
Species—DBischofia javanica. Arrangement, etc., as above.
Dates of sowing—(A) 15th May 1938 ; (B) lst June 1938 ;
(C) 15th June 1938 ; (D) st July 1938; (E) 15th July
1938.

Karianshola Experimental Garden Experiment No. 126.—
Species—Swietenia  macrophylle.  Arrangement, etc., as
above. Duates of sowing—{A) lst April 1938 ; (B) 15th April
1938 ; (C) 1st May 1938 ; (D) 15th May 1938 ; (E) lst June .
1938. ,

Karianshols Experimental Garden Experiment No. 93.—
Species—Acrocarpus fraxinifolius. Arrangement, etc., as
above. Dules of sowing - (A) 1st June 1938 ; (B) 15th June
1938 ; (C) Ist July 1938 ; (D) 15th July 1938 ; (E) 1st August
1938,
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328. Direct sowing—Best date (under top canopy only) (vide

8.
8 ..Eg? B gaubE o g a%g h.szhs”: raragraph 231)—
2l ° g ooE Chandanathode Experimental Garden Experiment No. 148—
g 5 2 Species—Acrocarpus  fraxinifolius. Arrangement—ABCD
8| 28 w250 E gg; P DCBA repeated ten times in single lines of ten plants (ie.,
E| §° " wAsTe 23 # yaeHgd one hundred per treatment). Espacement—3’ X 1%’'. Soil
b= ‘ preparation—Patches 1’ diameter worked 6" deep. Stock
. _ used—Ten seeds per patch. Date of sowing—(A) lst May
f & b abadad (g E 5 A R 1938 ; (B) 1st June 1938 ; (C) Ist July 1938 ; (D) 1st August
g - " = 1938. Weeding—Normal district practice.
S i wa s . &—E’ _§ § é o Chandanathode Experimental Garden Experiment No, 147 —
2 |Zaiabl § 873 2 |5 afnfos Species—Cedrela  tooma.  Arrangement, etc. as above.
o e § @37 LI Dates of sowing—As above
‘g R santeb 8 s é,:;.'% ® ¥ g- a:,ggg Chandanathode Experimental Garden Experiment No. 146.—
g, & R % Eg& 33. Species—Swietenia  macrophylls. Arrangement, etc., as
E 82 Lo 5 _Nhg 5 g gg o i above. Dates of sowing—-(A) 1st April 1938 ; (B) 1st May
gl 5 ganeesd § S 233 %. g % |4 gzggeﬁ . 1938 ; (C) 1lst June 1938.
(-] w
g‘( . g § g ':: 24 o C’lmnda.nathode Ezxperimental Qarden Experiment No. 149.—
8] B (4. 2022 & g §3 2% gl 2 (9 0w Species.—Gluta travancorica. Arrangement, etc., asabove.
| o |o2R°=gg «L S g 2 [° a3+ Dates of sowing—(A) 15th May 1938 ; (B) 15th June 1938 ;
g1 & NS 2 é, g (C) 15th July 1938 ; (D) 15th August 1938.
I IR . - ’
g S 5o na Sy kgcz‘,g ; 0 aﬁgga'; Karianshola Experimental Garden Experiment No. 127.—
Z .:§ 28§ Species—Bischofia javanica. Arrangement, etc., as above,
T Q | @8 g‘ T Dates of sowing—(A) 15th May 1938 ; (B) lst June 1938 ;
g |<daz~giih e %E RS g 4zonfigd (1(33)3815th June 1938 ; (D) 1lst July 1938; (E) 15th July
b S~ 5 - .
G 2 L . 2 '
% 3“;”;2; 3—&% 3 g\“s'g; "; l—" .o Ka:ian.shola E_xper?'menml Garden Experiment No. 126.—
L = E: 5 'é Z g~ L Awaaioy Species— Swietenia  macrophylla.  Arrangement, etc., as
s § & a3y a E . above. Dates of sowing—(A) Lst April 1938 ; (B) 15th April
E ' ' gg ‘ 34 g g teed 1938 ; (C) 1st May 1938 ; (D) 15th May 1938 ; (E) 1st June .
s I So 3Rogd S C .. 1938. :
o XM I
g_ §-§§§-§§ rﬂlE ggﬂ S g g i 5 Karianshola Experimental Garden Experiment No. 93—
Eg E:E::E: ) &g gig %g Species—Acrocarpus  fraxinifolius. Arrangement, etc., as
g"' :;.; e; e §v§ ~ g8 5y above, Dales of sowing - (A Lst June 1938 ; (B) 15th June
g ggg,ggg 3 5»% § § 1938 ; (C) 1st July 1938 ; (D) 15th July 1938 ; (E) 1st August
i hhks I bl e
Ay [+
g LI ¥ L
-§' 3 S ) ‘ ’
H *
[ 1 D
e, 8 8 e 6B
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Survival percentage in January 1939.

15th
August
1938.

Sthluly 4o
1938. 1938, 19%8.  “jggg

15th June 1st July 1

June
1938,

st May 15th May P 18t
1038, 1938,

11938,

18t Aprit 15th April 1
1938.

Species.

Yoeality.

51

20
14
51

72
36
24

Codrela toona
Swistenia macrophyllc
Acrocarpus frazinifolius

.. Acrocarpus fraxinifolius
« Bischofia javanica

Chandanathode”
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ao .

ae

D=1 o Y

58

* ‘o

P
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Mecan height growth in January 1939 in inches.
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82

-0y

108

134

Acrotarpus fraxinifolius
Cedrela toona

Chandanathode ..

Swistenia macrophylia .

Gluta travancorvs
. Bischofia javanica

Karianshola

- Bu o
Adcrocarpus fransn z'ols‘m
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329, Entire transplanting—Best date (under top canopy only)
(vide paragraph 232).— S

Chandanathode Experimental Garden Exzperiment No. 150.—
Species — Hopea parviflora.  Arrangement — ABCDEFG
GFEDCBA repeated ten times in single lines of ten plants
(i.e., one hundred plants per treatment). HKspacement—
3" X 1¥'. Soil preparation—1’ cube pits. Stock used—One
year old plants 12” to 18" high. Dates of transplanting—
(A) 15th June 1938 ; (B) 1st July 1938 ; (C) 15th July 1938 ;
(D) 1st August 1938 ; (E) 15th August 1938 ; (F) 1st Septem-
ber 1938; (G) 15th September 1938, Weeding—Normal
district practice.

Chandanathode Experimental Garden Experiment No. 151~
Species—Suietenia  macrophylls,  Arrangement, etc., as
above. Stock used—One year old plants 18” to 24" high.

Chandanathode Experimental Garden Ezperiment No. 152—
Species—Cedrels  toona.  Arrangement, etc., as above.
Stock used—One year old plants 9” to 12 ” high,

Chandanathode Experimental Garden Experiment No. 153.—
Species—Hardwickia pinnata. Arrangement, etc., as above,
Stock used—One year old plants 9” to 12” high.

Karianshola Experimental Garden Experiment No. 116.—
Species—Swietenia macrophylla.  Arrangement, etc., as
above. Stock used—One year old plants 20” to 28" high.
Dates of transplanting—(A) 15th June 1938 ; (B) lst July
1938 ; (C) .15th July 1938 ; (D) lst August 1938 ; (E) 15th
August 1938 ; (F) 1st October 1938 ; (G) 15th October 1938.

Karianshola  Experimental Garden Experiment No. 115—
Species—Mesua ferrea. Arrangement, etc., as above. Stock
used.—One year old plants 8” to- 14" high.

Karianshola Experimentol Garden Experiment No. 118—
Species—Cedrela toona. Arrangement, ete., as above.  Stock
used—One year old plants 25” to 35" high.

Karianshols Experimental Garden Experiment No, 119.—
Species—Hopea parviflora. Arrangement, etc., as above,
Stock used— One year old plants 4” to 11” high.

Karianshola Experimental Garden Experiment No. 120.—
Spectes—Palaquium ellipticum. - Arrangement, etc., as
above. Stock used—One year old plants 10” to 16" high.

11a
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(28 2 2 . .
?}§ & .09 gg % BeLas 330. Stump planting—Best date (under top canopy only) (vide
3 paragraph 233)— :
5 z y cnoon Chandanathode Experimental Garden Experiment No. 154=—
LR 38533 B3 8 :1:iigegen Species—Artocarpus hirsuta, Arrangement—ABCDE EDCBA
° repeated ten times in single lines of ten plants (i.e., one
: g| & w hundred plants per treatment). FEspacement—3' X 13’. Soil
AEETE R LR EREE 3 E;:‘;E 8833 preparation—Crowbar holes.  Stock used—One year old plants,
- . .
2|7 g stumps 0-3” to 04" diameter. Dates of stump planting—-
3. 1 (A) 15th May 1938 ; (B) 1st June 1938 ; (C) 15th June 1938 ;
22858 agnn 10 HEL LR RSNy (D) 1st July 1938 and (E) 15th July 1938. Weeding—
g &= e R Normal district practice.
5 . . .
8| . o) oo Chandanathode Experimental Garden Experiment No. 155—Species
-
A | ?}é % 33832338 £ gg, % B ESoR N ! —Cedrela toona, Arrangement, etc., as above, Stock used—
g 2 g | One-year old plants, stumps 0-2” to 0-3” diameter.
g :.g 4 gssnyasae g B §ssagmesce Karianshola Experimental Garden Experiment No. 123—Species
) g % 53838388 BB FEmsiatgee ; —Cedrela toons, Arrangement, etc., as above, Stock used—
§ 3 z One-year old plants, stumps 0-3” to 0-5” diameter.
E L D T Z| .. £ oavowodmes Karianshola Experimental Garden Experiment No. 121—Species
» a8y 8 33&838555% £l 8% 8 ardwseond !
2 23 2 ElBE ZmmRTarETA ——-f(l;toc(:)arpus hirsuta. Arrangement, etc., as above, Stock
= ” " s
3 used—One-year old plants, stumps 0-3” to 0-5” diameter.
g . « .
3 b o BEBOIIB Karianshola Experimental Garden Experiment No. 122-—Species
1] OOVOHFNS ¥ P op P PASTN enl { p
: 5Z & 8RaGIves 3 & agcegrgea —Acrocarpus fraxinifolius. Arrangement, etc., as above,
< Stock used—One-year old plants, stumps 0:3” to 1:0” diameter,
- o0 T W oMOmminEm
2 20 5 N HNDONDO - RSN e
S B3 R owEEeEss LES & RRRR™R® Measurements in January 1939.
1 A SR S IE S S
§ P Exporl- Survival percentage of stumps planted on
o Ce s Locallty. g’&‘f’ Species. 15th 15t 15th 18t 16th
g D ber. May June June July July
"' : 1038, 1938, 1938, 1038, 1988,
leiigiilg tigii: Chandanathode. 164  Arfocarpus hirsuta. G4 41 81 ¢ 23
3 '8 Ea §§ i 155  Cedrelatoons .. 24 18 56 18 65
g 5 §§ : .§'§ £5:55 88 Karlanshola .. 123  Cedrelafoona .. 27 18 5 0 14
n §§ gg oS% ’*§ s ggsg?g 121 Ariocarpus hirsula, 68 75 63 36 67
; g s§-§s £553 EScs 122 Acrocurpus ] L] 83 0 12
23 ~§§.§ 83 &-3§,§-3-._§ & - Srazinifolivs. *
R
§§,§§§§§ 5,,% gggsgé gé‘ Mean height growth in ingl_xes of stumps planted on
RHOHRNORK ’ Y
15th 1st th 1st
S May J?me }151116 Jt:lly }ﬁ'il;
é 5§ FEVBI222R 2CURABAR 1038, 1938, 1038,  1938. 1038,
g3 ofefchiatafafald A Chandanathode. 154  Artocarpus hirsuls, 21 20 21 10 19
155  Cedrelatoona .. 538 27 49 32 e
Karlanshola .. 123 Cedrela toona .. 11-8 10-3 64 0 71
121 Artocarpus hirsula, 25 26 24 2:3 2:5
122 Acrocarpus 9-2 99 68 0 54

Jraxinifolive.
331, Comparison of sowing, transplanting, small, medium and
- large transplants and stumping with smoll and large stumps (under
top canopy cover) (vide paragraphs 234 and 235)—
Arrangement—For all experiments ABC, etc., eto., CBA repeated
ten times in single lines of ten plants (i.e., one hundred per

Loeality.

Chardanathode .
Karianshols

Chandanathode
Kariansbola
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treatment). Espacement—For all experiments 3’ X 1}'. Soil
prepuration—For all experiments—Sowing—1’ diameter patch-
es worked 6” deep. Transplanting—1’ cube pits. Stumping—
Crowbar holes, Weeding for all experiments—Clean weeding.

I. Acrocarpus frazinifolius.

Chandanathode Experimental Garden Bxperiment No. 85 — Stock
used—

(A) Sowing ten seeds per patch (3rd June 1936).

(B) Transplants 73" high, one year old (6th August 1936).
(C) Transplants 18” high, one year old (6th August 1936Y.
(D) Stumps 0-6” diameter, one year old (6th August 1936).
(E) Stumps 1:5" diameter, three years old (6th August 1936).

Chane.diianathode Ezxperimental Garden Experiment No. 115.—Stock
’us ——

(A) Sowing ten seeds per patch (4th June 1937).
(B) Transplants 73" high, one year old (16th May 1937).
(C) Transplants 14" high, one year old (16th May 1937).

(D) Stumps 0-1"to 0-2" diamet .
1937). eter, one year old (22nd July

(EigS:;tFll;fnps 0-4” to 1-0” diameter, one year old (22nd July

Kari:;shola Experimental Qurden Experiment No. 83.—Stock
used—

(A) Sowings ten seeds per patch (18th June 1937).

(B) Transplants 53” high, two mont, ;
1937), g onths old (13th Augus

(C) Transplants 21” high, one year old (26th June 1937),

(Dig%?;;mps 0-2" diameter, two months old (13th August

' (Eig%f’s;;mps 0-2" to 10" diameter, one year old (26th June

CFRandanathode Experimental Garden Experiment No. 139, —Stock
used— .

(A) Sowing ten seeds per patchi (4th June 1938),
(B) Transplants 74" high, one year old (5th August 1938).
(C) Transplants 15" high, one year old (5th August 1938).

(D) Stumps 0-1” to 02" diamete th
August 1938), T, One year old' (6

E St: 2”7 N3* 1
( ;9381;?11)80 3" vo 0-5” diameter, two years old (5th August
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Karianshola Experimental Garden Experiment No. 105.—Stock
used— ‘

(A) Sowing ten seeds per patch (30th May 1938).

(B) Transplants 2" high, two months old (27th June 1938).

(C) Transplants 50" high, one year old (23rd June 1938).

(D) Stumps 0-3” to 0-5" diameter, two months old (23rd
June 1938).

(E) Stumps 0-8” to 1:0” diameter, one year old (23rd June
1938).

11, Artocarpus hirsuta.

Karianshola Experimental Garden Experiment No. 60.—Stock
used—

(A) Sowing ten seeds per patch (26th March 1936).

(B) Transplants 7" high, three months old (17th June
1936).

(C) Transplants 25” high, one year old (17th June 1936).

(D) Stumps 0-2” diameter, three months old (17th June
1936).

(E) Stumps 0-4” diameter, one year old (17th June 19386).

Chandanathode Experimental Garden Experiment No. 111 .—Stock
used—

(A) Sowing ten seeds per patch (4th June 1937).

(B) Transplants 6” high, one year cld (14th July 1937).

(C) Transplants 18" high, one year old (14th July 1937).

(D) Transplants 30” high, three years old (14th July 1937).

(E) Stumps 0-2” to 0-3” diameter, one year old (6th July
1937). i

(F) Stumps 0-5” to 0-6” diameter, three years old (6th July
1937).

Karianshola Experimental Garden Experiment No, 81.—S8tock
used—

(A) Sowing ten seeds per patch (18th June 1937).

(B) Transplants 5" high, two months old (13th August
1937).

(C) Transplants 15" high, one year old (4th August 1937),

(D) Transplants 30” high, one year old (4th August 1937).

(E) Stumps 0-2” diameter, one year old (13th August 1937).

(F) Stumps 0-2" to 0-4” diameter, one year old (4th August
1937).

Chandanathode Experimental Garden Experiment No. 136.—S8tock
used—

(A) Sowing ten seeds per patch (4th June 1938),

(B) Transplants 103" high, one year old (8th August 1938).

(C) Transplants 21" high, one year old (8th August 1938).

(D) Transplants 42" high, one year old (8th August 1938).

(E) Stumps 0-2" to 0-3" diameter, one year old (8th August
1938).

{F) Stnzmps 0-5" to 0'7" diameter, one year old (8th August
1938),
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Karianshola Experimental Garden Experiment No. 103,—Stock
used—

(A) Sowing ten seeds per patch (25th May 1938).

(B) Transplants 2}” high, three months old (27th June
1938).

(C) Transplants 21" high, one year old (23rd June 1938).

(D) Transplants 374" high, one year old (23rd June 1938).

(B) Stumps 0-2" to 0°3” diameter, one year old (23rd June
1938).

(F) Stumps 0-3” to 0-6” diameter, one year old (23rd June
1938),

III. Artocarpus integrifolia,

Chandanathode Experimental Garden Experiment No, 112,—Stock
used—
(A) Sowing three seeds per patch (4th June 1937).
(B) Transplants 15” high, three months old (16th July
1937).
©) Tx)'ansplavnts 32” high, three months old (16th July
1937),
(D) St&mps 0:2" to 0-3” diameter, three months old (16th
July 1937).

(E) Stumps 0-4” t00-5” diameter, nine months old (16th July
1937).

Chandanathode Experimental Garden Experiment No. 136 —
Stock used—

(A) Sowing five secds per patch (15th June 1938),

(B) Transplants 21” high, one year old (4th August 1938),

(C) Transplants 40" high, seventeen months old (4th Aug-
ust 1938).

(D) Stumps 0-3" to 0-4” diameter, one year old (4th August
1938).

(E) Stumps 0-5” to 0-8” diameter, seventeen months old (4th
August 1938),

Karianshola Experimental Garden Experiment No. 125.—Stock
uged—
(A) Sowing ten seeds per patch (19th Moy 1938),
(B) Transplants 7" high, two months old (22nd June 1938).
(C) Stumps 0:3” to 0-4" diameter, one year old (22nd June
1938).

IV . Bischofia javanica,

Karianshola Experimental Garden Ezperiment No. 128 —Stock
used—
(A) Sowing ten seeds per patch (14th July 1938).
(B) Transplants 43" high, two months old (14th July 1938).
(C) Transplants 15” high, six months old (14th July 1938).
(D) Transplants 30" high, six months old (14th July 1938),
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V. Cedrela odorata.

Chandanathode Experimental Garden Experiment No. 144—
Stock used— _
(A) Sowing ten seeds per patch (4th June 1938).
(B) Transplants 12" high, sixteen months old (5th August
1938),

(C) Transplants 40” high, sixteen months old (5th August
1938).

(D) Stumps 0-3” to 0-4” diameter, sixteen months old (5th
August 1938).

(E) Stumps 0-5” to 0-7” diameter, sixteen months old (5th
August 1938).

VI. Cedrela toona,

Ohamfla.mthode Experimental Qarden Experiment No. 89— Stock
used—
(A) Sowing ten seeds per patch (3rd June 1936),
(B) Transplants 9" high, one year old (23rd July 1936),
(C) Transplants 30" high, one year old (23rd July 1936).
(D) Stumps 0-25” diameter, one year old (23rd July 1936),
(E) Stumps 0'7” diameter, one year old (23rd July 1936).

Chandanathode Experimental Garden Experiment No. 118.—Stock
used—
(A) Sowing ten seeds per patch (4th June 1937),
(B) Transplants 11" high, one year old (1st July 1937),
(C) Transplants 30” high, one year old (1st July 1937).
(D) Stumps 0-4” to 0-5” diameter, one year old (15th June
1937).

(E) Stumps 0-6” to 0-7" diameter, one year old (15th June
1937).

Karianshola Experimental Garden Experiment No. 88 -—Stock
used—
(A) Sowing ten seeds per patch (18th June 1937).
(B) Transplants 5" high, two months old (13th August
1937).
(C) Transplants 27" high, one year old (13th August 1937).
(D) Stumps 0-2” diameter, one year old (13th August 1937).
(E) Stumps 0-4” to 0-7” diameter, one year old (13th August
1937).

Chandanathode Experimental Garden Experiment No. 143.—Stock
used—

(A) Sowing ten seeds per patch (4th June 1938).

(B) Transplants 124" high, one year old (2nd August 1938).

(C) Transplants 30” high, one year old (2nd August 1938),

(D) Stumps 0-1” to 0-2" diameter, one year old (2nd August
1038).

(E) Stumps 0-3" to 0-5” diameter, one year old (2nd August
1938).
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Karianshola Experimental Garden Experiment No. 109.—Stock
used—
(A) Transplants 35" high, one year old (23rd June 1938).
(B) Stumps 0-3” to 0-4" diameter, one year old (23rd June
1938),
(C) Stumps 0-7” to 0-8” diameter, one year old (23rd June
1938).

VII. Qluta travancorica.

Karianshola Experimental Garden Experiment No. 107.—Stock
used—
(A) Sowing ten seeds per patch (14th May 1938),
(B) Transplants 53" high, two months old (1st August 1938).
(C) Transplants 21" high, two years old (27th June 1938),
(D) Transplants 35" high, two years old (27th June 1938).

VIII. Hopea parviflora,

Chandanathode Experimental Garden Experiment No. 113 —Stock
used— :
(A) Sowing ten seeds per patch (4th June 1937).
(B) Transplants 6” high, one year old (5th July 1937).
(C) Transplants 133" high, two years old (5th July 1937),
(D) Transplants 24" high, two years old (6th July 1937).

Karianshola Experimental Garden Experiment No. 82.—Stock
used—
(A) Sowing ten seeds per patch (7th June 1937).
(B) Forest transplants 74" high (12th August 1937).
(C) Forest transplants 124" high (12th August 1937).
(D) Forest transplants 163" high (12th August 1937).

Chandanathode Experimental Garden Experiment No, 137 —Stock
uged— ‘
(A) Sowing ten seeds per patch (19th June 1938).
(B) Transplants 3" high, one year old (Ist August 1938).
(C) Transplants 133" high, two years old (1st August 1938),
(D) Transplants 27" high, two years old (1st August 1938).

Karianskola Experimental Garden Ezperiment No. 104.—Stock
used—
(A) Sowing ten seeds per patch (5th June 1938),
(B) Transplants 2” high, two months old (14th July 1938),
(C) Transplants 123" high, one year old (14th July 1938),

IX. Mesua ferrea.

Chandanathode Experimental Garden Experiment No, 117.—Stock
used—
(A) Sowing ten seeds per patch (4th June 1937).
(B) Transplants 14” high, two years old (16th July 1937).
(C) Transplants 22" high, two years old (16th July 1937).
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Karianshola Ezxperimental Garden Expertment No, 87.—Stock
used—
(A) Sowing ten seeds per patch (8th June 1937).

(B) Transplants 4" high, three months old (12th August
1937).

(©) Transplants 6” high, six months old (12th August 1937),

Okaméanathode Experimental Qarden Experiment No, 142.—Stock
used—

(A) Sowing ten seeds per patch (4th June 1938).
(B) Transplants 8” high, eighteen months old (4th August

1938),
(C)H;.grgainsplants 15" high, eighteen months old (4th August .
X. Michelia champaka.,
Stock used—

(A) Sowing ten seeds per patch (12th May 1938),
(B) Transplants 13” high, one year old (5th August 1938).
(C) Stumps 0-3” to 0-5”, one year old (5th August 1938),

X1, Swietenia macrophylla,

Chan:l;nathode Experimental Garden Experiment No. 86.—Stock
u‘g —
(A) Sowing ten seeds per patch (3rd June 1936).
(B) Transplants 6” high, four months old (23rd June 1936).
(C) Transplants 18” high, one year old (23rd June 1936).
(D) Transplants 35” high, two years old (23rd June 1938),

Karianshola Experimental Garden Eaxperiment No. 59.—Stock
used—
(A) Sowing ten seeds per patch (17th June 1936).
(B) Transplants 7" high, four months old (17th June 1936).
(C) Transplants 14” high, one year old (17th Jure 1936).
(D) Transplants 30" high, one year old (17th June 1936).

Chandanathode Experimental Garden Experiment No. 116.—Stock
used—
(A) Sowing ten seeds per patch (4th June 1937).
(B) Transplants 6" high, five months old (13th July 1937).
(C) Transplants 18" high, two years old (13th July 1937).
(D) Transplants 35" high, three years old (13th July 1937).

Karianshola Experimental Garden Experiment No. 84.—Stock
used—
(A) Sowing ten seeds per patch (18th June 1937).
(B) Transplants 74" high, five months old (2nd July 1937).
(C) Transplants 21" high, one year old (2nd July 1937).
(D) Transplants 35" high, one year old (2nd July 1937),
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(A) Sowing ten seeds per patch (4th June 1938).

used—

Chandanathode Experimental Garden Expertment No. 140.—Stock
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332. Transplanting under top canopy shade—Ccmparison of
natural forest seedlings and nursery transplants (vide paragraph 236)—

Karianshola Experimental Garden Experiment No. 98 —Species
—Hopea parviflora. Arrangement—ABC CBA repeated 10
times in single lines of ten plants (i.e., 100 plants per treat-
ment). Espacement—3' X 1}, Soil preparations—1’ cube
pits, Stock used—(A) nursery transplants 3" high, two
months old, (B) forest transplants 44" high, and (C) forest
transplants 104" high. Date of planting—12th August
1937, Treatment—Kept clean weeded.

Measurements in January 1939

A B 0
8" pursery 44"\ forest 104" forest
transplants, transplant, transplant:
Survival porcentage .. . . .. 1 5 1
Mean height in %:ghes ve .. .e . %-3 50 12'0
1938 experiments.

Karianshola Experimental Gurden Experiment No, 108—Species
—DMesua ferrea, Arrangement, etc., as above. Stock used—
(A) nursery transplants, 18" to 20" high, one year old. (B)

forest transplants 18" to 26" high. Date of planting—T7th
July 1938,

Karianshola Experimenial Garden Experiment No. 110, —S8pecies
—Hopea parviflora. Arrangement, eto., as above. Stock
used—(A) nursery transplants 8” to 12" high one yea,r_old;
(B) forest transplarts 8" to 12" high. Date of planting—
7th July 1938,

Karianshola Experimental Garden Experiment No. 111—Species
—Calophyllum elatum. Arrangement, etc., as above, Stock
used-—(A) nursery transplants 9" to 14" high, 18 months
old ; (B) forest transplants 9" to 14" high. Date of planiing
—7th July 1938.

- Karianshola Ezxzperimental Garden Ezperiment No, 112 —
Species—Palaquium ellipticum. Arrangement, etc., as
above, &8tock used—(A) nursery transplants 8" to 12" high,
one year old ; (B) forest transplants 8” to 12" high.

Measurements in January 1939,

. Survival percentage. Mean height in nches.
ment Speoies Nu -
. ' reer Facest urs: .
number l)lnlm.y plauts. pl.nt?lr.y ;ﬁ:}
8 g, oo % ¥ W p
a .. .
111  Calophylium elatum .. 3 11 (%4 2%
112 Palaguwm ellipticum .. 10 19 89 ge

333. Comparison of direct sowing maked root transplanting
and basket planting (vide paragrapb 237).—

Chandanathode Experimental Garden Experiment No. 114~

Species—Dysoxylum  malabarscum. Arrangement—ABC
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CBA repeated 10 times in single lines of ten plants (i.e., 100
plants per treatment), Espacement—3' X 1}’. Soil prepa-
ration—1’ cube pits. Stock used—(A) Sowing tkree seeds
per patch (8th August 1937); (B) transplants 74" high
l-year old (22nd July 1937); (C) transplants 73'’ high
1-year old basketed on 21st July 1937 (1st September 1937),
- Treatment—Kept clean weeded,

Karianshola Experimental Garden Experiment No, 85 —Species
—Gluta travancorica. Arrangement, etc., as above. Stock
used—(A) Transplants 74" high 18 months old (6th August
1937) ; (B) transplants 8” high 18 months old basketed on
12th June 1937 (6th August 1937).

Karianshola Experimental GardenExperiment No. 102.—S8pecies
—Vateria indica. Arrangement, ete., as above. Stock used—
(A) Sowing two seeds per patch (17th July 1937); (B)
transplants 6" high two months old (14th October 1937);
(C) transplants 6” high two months old basketed one month
(14th October 1937).

Chandanathode Experimental Garden Eaperiment No, 138 —
Species—Dysoxylum malabaricum. Arrangement, etc., as
above. Stock used—(A) Sowing three seeds per patch (23rd
July 1938); (B) transplants 123" high 1-year old (4th
August 1938); (C) transplarts 124" high l-year old
basketed on 29th June 1938 (17th August 1938).

Chandanaihode Experimental Garden Experiment No, 141—
Species—Dipterocarpus indscus. Arrangement,etc., as above,
Stock used—(A) Sowing 10 seeds per patch (10th June 1938);
(B) 14" transplants 1-year old (4th August 1938); (C) 14"
transplants 1-year old basketed on 9th July 1938 (17th
August 1938),

Karianshola Experimental Garden Experiment No. 124 —Species
—Vateria indica. Arrangement, etc., as above, Stock
used—(A) Sowing 10 seeds per patch (14tk July 1938); (B)
12” transplants 1-year old (22nd June 1938) ; (C) 8" trans-
plants 1-year old basketed on 12th May 1938 (22nd June

1038),
Measurements in January 1939,
Experi« Survival Mean
Locality. ment 8pecies. Treatment. per- t
v number, centage, inhﬁ:ge;,
2 0387, D lwm  malaba- (A) sowing .. .. 2 .. b
Chandatiathode 114/t y:?cal:‘um.m (B) 7¢” transplants .. 26 7.8
1 (C) 73" basketed trans- 93 61
plants,
. ncorica .. (A) 74" transplants .. 1 8
Karlanshola 85/1087, Glula trava (( VW e : a . 8-8
plants.
B7. Vateria indica .. (A)sowing .. . 4 4
108/1987 * (B) 6 transplants .. 88 1213
(C) 8" basketed trans- 87 16:1
plants.
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Measurements in January 1939—cont,

Survival Mean

Experi- Troatmont. per-  helght

Locality. nuﬁﬁé‘ﬁ Species. centage, in inches.

v ala- (A)sowing .. .. 17 30
Ohandanathode.  138/1938. Dybs:%l;m mala gB) 124" transplants, 8 63
(C) 124" basketed trans- 1 67

f plants.
i indi- (A)sowing .. .. 1 70
141/1938, Dtg‘tztocarwa indi éB) e o nsplants | 55 1
(C) 14" baskcted trans- 87 67

plants.
4 ia indi .. (A)sowing .. AN 92 74
Kerisnshola .. 124/1938.  Valeria indica ((B; 127 transplants .. 80 11'8
(C) 87 baaketed trans- 88 64

plants.

334, Comparison of stumps and cuttings from nursery transplants
and natural forest trees (under top canopy only) (vide para-
graph 238).—

Karianshola Experimental Garden Experiment No 99 of 1937 —
Species—Cedrela toona. Arrangement—ABC CBA repeated’
10 times in single lines 0f10 plants (i.e., 100 plapts per treat-
ment). Hspacement—3' x 13’ Soil preparatiow—Crow.bar
holes. Stock used—(A) Stumps from nursery seedlings
l-year old 0°4" to 0°8” diameter; (B) cuttings from nursery
seedlings 1-year old 10” long and 0-2" to 0‘5”” diamste'r;
(C) cuttings from forest trees 10” long and 03" to 0'8" dia-
meter. Date of planting—11th August 1937, Treatment—
Kept clean weeded,

1938 Experiments,

Chandanathode Experimental Garden Experiment No. 156 —
Species—Cedrela toona. Arrangement, etc., as above, Stock
used—(A) Stumps from nursery seedlings !-year old and
02" to 0'3” diameter; (B) outtings from nursery seedlings
1-year old 18" and 0°2" to (°4” diameter ; (C) cuttings from
forest trees 18" long and 0'53” to 0'9” diameter. Dafe of

~ planting—2nd August 1938.

Karianshola Experimenial Garden Experiment No, 113 —Species
—Cedrela toona. Arrangement, ete,, as above. Stock use”d——
(A) Stumps from nursery seedlings l-year old and 0'4" to
0'5" diameter ; (B) Cuttings from nursery seedlings 1-year
old 9" longand 04" to 05" diameter; (C) outtings
from forest seedlings 9” longand 0'4” to 0'5" diameter,
Date of planting—21st June 1938,

Karianshola Experimental Qarden Experiment No. 114, —Species
—Chickrassia tabularis, Arrangement, etc., as above,

Stock used—(A) Direct sowing 10 seeds per patch; (B)
stumps from forest seedlings 0'4” 0 0'7"; (C) outtings from
forest seedlings 9” long and 0°4” to 0'7” diameter. Date of

planting—T7th July 1038, Date of sowing—8th July 1938,
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M easurements in January 1939,

Experi- i
Locality. ment. Species.
number.

Karianshola .. 99/1937 .. Cedrela toona

Chandanathode.  156/1938. Cedrela toona

Karfanshola .. 113/1938. Cedrela toona

Chandanathode.  114/1938. Chickraseia tabularis.

335. Imsects

heal'hy area—

Family.

Jassidae

Pulgoridae

Membracidae

Coccidae
Tingitidae
Peyllidae ..
Pentatomidos

12

Spectes.

Nirvana longitudinalis . .
Ledra mutica . ..
Petalocrphala yranulosa

nigrilinea nymphs

Do,
Chikkaballapurg sp.,
Ldiocerus sp, ..
Idiaeerus clypealis
Bythoscopus indirus
Moonia albtmaculta
Moonia sp. ..
Moonta variabilis
Moonig nymph | ,
Tettigonielia sp.
Pentimia 8 capularis
Neodartus acocephaloides
Mahunia sp. (near)
Seaphoideus moroug
Jassid nymphs
Deltocephalus sy,

Jassus pauperculug
Dieus bipunctatus
T'yphlocybing

Kutettiz gp. ..
Scaphoideus sp. . .
Acropona walkeri

Ledra quadricaring

Ledra sp. nymphs .
Jassid (not. determinabiey
Phrynomorphus indicus

Surima niyroclypeata

Do, subfasciata

Do, uywmphs ..
Kurybrachys tomentuas
Flata ferrugata . .
Satapa ~p,
Orthopagus sp. . ..
Coinquinda nigroclarata

Fulyoridae not. determinable .

Oryrhachis manyiferana
Celyphug obtectug ..
Leptocentrus tautug
Otinolus nnerutus
Corosterphus tuberculatus
C'ooesterphus sp.
Garyara sp.
Anehwon sp.

Drosicha sp.

Coptosoma eribrarium ..
Do. tdicum .
Do. variegalum . .

Canthecona furcellata

Halys dentatus ..

Halyomorpha picus ..

Chrysocoris purpureus .

0. stockerus ..
Do, pulchellus ..
Hotea curculionoides
Agonoscelis nubila

Treatment.

(4) Stumps

(B) Nursery cil.tt.ings: )

(L) Furest cuttings
(A) Stumps

(B) Nursery cnttings: ’

(C) Forest cuttings
(A) Stumps

{B) Nursery cil'ttings: )
(C) Forest cuttings ..

(A) Sowing
() Forest stumps

(€) Vorest cuttings ..

May.  June.
1 .
1 ..
1 ..
4 1
i o
1 i
.. 2
1 ..
1 ..
1 o
1 ..
1 .
3 .
1 ..
1 ..
1 ..
3 1
S ..
i

1 a
1 ..
1 .
10 ..
i o
2

3 .
1 ..
2 ..
1 .
2 ‘2
i 8
8 2
2 .
.- 1
46 9
12 - ..
1 )
1 2
1 .
1

i

July,

—

.

Survival
pereents

age.

31
71
77
84
23
28
42
80
29

171

Mean
height
growth
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Family.

Pentatomide .
Coreidee

Lygaeidce

Pyrrhocoricee
Phymatide
Reduvidee

Blattide

Tettigonidee ..
Aceridiide

Gryllidee
Mantide ..
Forficulidee .

Lepidoptera ..
Diptera ..
Stratiomyde . .

Lamiidee

Chrysomelide

Curculionide

Curculionide

Anthribide .. .

Species.

Plautia fimbriata
Chrysocoris nymphs

Pentatomide (not ulent;ﬂuhk) ‘

Do. nymphs

Homoeoceus sp. . .
Riptortus linearis ..
Cletus pugnitor .
Coretd (not determinable )

Lygeeus hospes
Ozxycarenus loetus
Arocatus continctug
Sadoletus validus
Graptostethus servyg ...
Do. argentatus
Geocoris 8p. ..
Dysdercus cingulatus
Amblythyreus rhombirentris
Sphedanolestes gignatus
Alcinena sp, .
Reduviid (not determinable)
Reduvitd nymphs ..
Blattela humbertiana
thzm sp.
bonotus pallens
Blattid nymphs ..

Letana influta

Xiphidiopsis strammula
Nyinphs .

Orthacris sp.
Dittopternis vemmta
Nymphs .. .
Nymphs ..
Nymphs ..
Elaunon lnpar[zlux

Nymphs e

Moths

Brachymeria sp.
Sthenias grisator
Ropica signata . .
Hyagnis persimilis

Chirida rentralis

Colusposina s, ..
Cruptacephalus sp.

Ewumolping sp.

Galerucini sp, .
Gynandropthalma sp.
Halticint sp.

(Cassida sp.

Pagria siynata

Snyra faomorata . .
Pentocometus xuhfumam
Monaolepta hifaseiata

Paria lefecrei

Miochira ..
Chrysomelid (not identifiable).

Aleides pictus
Myllocerus discolor

Do. pastus e

Do, delicatulus . .

Dao. viridanus -
Myllocerus 11 —pustulatus  var

niaculcsus.

Do. var marmoralus

Do. dorsatus

Do. sp.

Episomus lacerta .
Sympiezomias cretacius
Peltrotrachelus coynatus
Do. pubes .
A mblyrrhmun pem‘ollu
Baris sp, .

Qsphilia sp.

Paremecops jannoma ..

Rhynchites sp. .. . .e

Balaninus sp. .. .o ..

Dereodus sparsus .

Cleoninee

Curculionide (unnamed)
Zygaenodes horn

May.

~ toest -

C T BO- GOND s

WD s BN L R DD wmieel e ot ) L Bl e bol -

py

—
B oD L.

Dl sl

~IDO ke et

June,

Deeml Dl

[

. DOee o o

[ N LI R

—
RO A~ . . .

PO YOV

July. August. Sep-
tem

2

Daomt

Dl ol

15

. . [
LI R Ty R - B

er.,

v -

Ll

[ X~

—

Dol pORKGH
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Byprestides .. .

Scymnue nubilus
Jauravia allidula
Do. goror . ..
Verania discolor e
Chilomanwus sexmaculata

und

Jauravia sp
Rodo!w fumuda
odolia sp. .
Swmnm 8D.
Thea cincta
Coccinellid (lunmmed)

Do.

Melyridee .. .. Unnamed
Do. .. .. Idgia sp.
Lagritdee .. .. Lagria sp.
.. Unnamed
nnamed

Unnamed
Unnamed

Spider e .

VAar

Monnomma sp.
Risophilus sp.
Onophagus sp.

Anthicus sp,

Platyonolus perforatuc o
Arcecerus sp ..
Pachymorua atmagra
Bruchus sp. .

Aphodma 8p.
Ozyeetonia versicolor
Anomala dussumiciri
Adoretus sp. ..

May.

T CYeTeTY e

e RO -

Dl L icomipon -

—

O P SR T L

June.

L1

July. August. Sep-
v tembe

s DO e e

(X}

-0 e

BT
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336. Comparison of day and night insect collections (April 1939)—

Insects collected in Denkanikota potculture plot during four days
in October and December 1938 sent by the

Denkanikota.

Name of species or family.

PENTATOMID B,

Sastragala hmromaa W lk
Tﬂle‘:l‘:la late; *

]
5
25
2’

Chrytocoris o
Naqra viriduls Linn ..

Boua nigrorufa Walk '...
Canthecona parva Dist .. ..

Anieptia cruciala Fabr ..
Coplosoma sp, .. ..
Dalpadaisp. ..
Peniatom do (broken) ..

Pentatomide nymphs . ..

13

16th Oc-

tober
1988

5 p.m.—

T T N

23rd Oc-
tober
1938

7 p.m.—

8-80 p.m,

Rescarch Ranger,

11th De-

cember
1938

7 p.m.—
8-30 p.m.

Dot

Ly S i

25th De-
cember
1038
4-30 p.m.
—6-45 p.m.
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) 16th Oc- 28rd Qo- 11th De- 26th De- : . - - -
tober ber cember cember l?,f,’g‘,ﬁ" ”rdgg: 1‘1,:2,&: 2&‘:&,
Name of species or family. 51333 7 :’9318 71:;8. . alg::psm. Name of species or family. 1938 1838 1938 1988
: $pm.  8-30 pm. 8-30pm, ~—6-45p.m. 581’1-;3;.— ki e s{so m -‘&3.25”3?,;1.
. COREIDE, . BLATTIDR.
Homuweocerus sp, .. . e ‘e . 1 .. 7 .
glcmasph.a. vi Fabr' . .o . 1 i .. .. glarataap. .e . . . .e 1
hastata Fabr .. . . .. - .. lattide 8p, .. . .. . . :
Plinactitus basalis Westw .. .. .. . .. - i b : - !
MANTID R,
LYGEIDER, Euantissa pulchra ¥, .. e e e .e 1

Geocoris lituratus Fleb, .. .. .. .. . .. . 1 ’ ’

Ozycaremua latus Kirby .. .. e .. e . .. 1 TEITIGONIDE.

Gmptootethul argentatus Fab. .. .. - 2 12 .. 1 Sathrophyllia sp. . . 1

Lygoside nymphs . . .. .. .. 2 - Tetigonidem . 1 2

Tettigonidm» nymphs . . 3 2 5 ?3
PYRRHOCORID . ACRI
CRIDAR,
Dysdercus cingulatus Fab, . . . 1 . o
™ . Acriditde nympha . . .. ‘e 2 2 1
TIRGITIDAR, 1
Tingitide (unidentifiable) .. .. .. 1 .. 1 2 CocorvRLLDA,
Jauravia albidula Motsch e . 2 2
CAPSID R, Verania cardoni Ws, .. . . .. 2 H !
- - Cailomenes sexmaculata 3 4
Capside (unidentifiable) o 2 3 1 1 Undulata Schaller .. o o 1
Chilocrus sp., e ‘e .e . 1 . 1
REDUVIIDE .
CHRYSOMELID B,
Alcmena straminipes Dist. o e e . . .. 1 Lema
Harpactor marginatus Fab. Var, . . 1 . G o hal : . ’ .. 1
ryplocephalus 5 .. N . ‘8
N g[m’;‘m" p .. .. .. .. . .. ‘1 6
) onols; {fasciata Hornst., . .. .. . v
' Platypria hystric F. .. . : 1 .-
Psyllide (not identifiable) ., ., .. .- . . 1 Ohirida ventralis Boh. . 'S i }
JASSID R, ErATRRID M.
Penthimia subniger Dist. .. 1 - .. Cardiphorus sp. . . ..

Penthimia compacta Walk. - 1 . 1 Gardiphorus ophidiue Cand. |1 1 .- . ‘1 . .
TIdiocerus clypealis Leth, . 1 .. 1. Var nigriccollie Fleut. .. .. ., ] .. 1 .. :
Bythoscopus tndicus Leth. 1 b 2 1 Myllocerus viridannus F, .. e . [ 7 ‘2 :

N rera om. o 1 .. 1 3 Myuoemu discolor Boh. .. .. . . 2 1 i

Moonia atbzmaculat ist, .. . 3 e 1 Myzlocem cumcmu Fat. .. e . 1

Neodartus acocep es Melich. .. .. . 2 . .. .. . . 1 4 4 ’

Nirvana paslida M h.. ce e . 1 . 2 . ypuamuclacmi‘ab . .. 4 1

Acropona walkers Klrk . .- .- .- 1 3 1 ) . . . o . 1 .

Jassus elegans Dist. .. 4 1 8 Ap;on sp .. er e - . . .. .. 1

Eutisttiz disciguitus Walk . . . 4 Curculionide .. .. . .. . .. .. 8 1

Deltocephalus sp. .. .. 1 . ..

Paralzmnm con[umu .. . 1 .. . BRUCHIDR,

Pestalocephala mgricinea Walk. .. .. 2 .. ..

Petalocephala granulosa Dm .. 1 . Bruochus theobrome L. .. . . . .. .. 9

Typhlocvlnm - . .. 2 Bruchus uberatus Fab. .. .. .. .. .. 1

Eutett 1 1 . Spermophagus atroapicalis Pic. 2 . 1

Jassid (unidentlﬂable) . 1 1 2 P rus 8D, .. <. .o 2 2 . ..

Jassid nymphs .. N .. . .o .. 2 Y 8ap. . 2 .. R 1

Acropona nymphs .. .. .. . 1 1 3 2

ANTHRIBID B,
CERCOPIDE,
) Zygmnodes horni Jord . e . .e . .e 1

Peuceptyelus sigillifer Walk . . . . . . 2 Ar@ceras sp. .. .. .. .. .. . 1 .. 1

FULGORID®. CISTALIDR, 2
asciata Mel. . . .. . .. 2 1 . e . ..

522% %oclvaw Mel. ... 8 1 . 5 Nitidwlide . 3 .

Sarima sp . v . . 1 . Agrilus sp, o . 1 .. .

Ricania fmmaza Fab .. .. . . . .. 1 Gastrallus sp. . . 1 .. o

Salumu marginellus uer .. .. .. .e .. 4 . Clavicorn .. . . * . 1

'wlgoride . .. .. . - i 4 i Colsoptera (minute) . . g
o . .
Fudjorida nyup . . LEPIDOPTRRA,
MIMBRACIDR. A Hesporida . . . . . .

Dricontrus transversus Dist, . 1 3 . .. Molh (unidenttfled) .. .. ..l o i : }
occosterphus 'us Motach. 6 8 2 2 - Chrysopa sp. (chrysopini) . ve .. 2 . 1

Otinotus mmtmDWuk. . . 9 2 144 .

Parayasa am‘a;a CF-br: . o . 0 2 eé 128 84 13

0

Grand total ., )}

)

-]
.
.
H
-



176 ANNUAL REPORT ON SILVICULTURAL RESEARCH

337. Entomological investigations on the spike disease of sandal—-

A summary of the fauna obtained on sticky papers by N.C.
CHATTERJEE, D.SC., F.R.E.S., Forest Research Institute, Dehra

Dun.

{n order to get an idea as to what insects were moving about
or were carried away by surface wind currents from the surrounding
vegetation throughout the day and the night, sticky papers were

ut up at heights of 2’ to 8’ from ground level in the sandal forests
of North Salem, Madras. Five paper sheets of 4’ X 3’ in size
uniformly brushed with a composition of rosin and castor oil were
exposed for 20 days every month at two field stations. The seasonal
incidence of insects caught on such papers exposed at Javalagiri
and Noganur reserve forests during October 1937 and September
1938 is given in the tabular statement below. The collections
comprise over 11,000 individuals and consist of both strong winged
and weak winged insects; and specimens of a phasmid of over
65 mm. in length down to a thrips of 1-25 mm. in length have been
caught. The records in the tabular statement are however not
complete as no catches were made during the important months
April, May and June at Javalagiri.

It may be noted that with the exception of thrips the number of
individuals of any species obtained in the sticky paper catches is
not large during any month and any conclusions drawn from these
samples should be taken as tentative, with reference to the selection
of species for purposes of experiments. In the present note comments
are mostly devoted to the Jassid fauna.

On biological and morphological grounds the Coleoptera, iptera,
Embioptera, Hymenoptera, Isoptera, Lepidoptera, Neuroptera, Orthop-
tera and Dermaptera are unimportant, as far as the choice of a vector
in the transmission of the spike disease of sandal is concerned.
Therefore all species in the various families of these orders are lump-
ed together in the total given in the statement. In Coleoptera
several species of Anthicide, Anthribide, Bostrychide, Brenthide,
Bruchide Buprestide, Cantharide, Carabide, Chrysomelide, Cicin-
dellidee, Cisterlide, Cleride, Coccinellide, Colydide, Coprini, Cryplo-
phogide, Cucujide, Curculic.nfidw, Elateride, Endomychide,
Erotylide, Histeride, Hydrophilide, Lagriide, Lomiide, Lycide,
Melaside, Melolonthide, Nitidulidee, Ptinidee, Rhysodide, Sandali-
dee, Scolytidee, Silphidee, Stephylinide and Tenebrionide are included.
In Diptera species of Agromyzide, Asilide, Bibionide, Chirono-
mide, Conopide, Culicide, Muscide, Mycetophilide, Psychodide,
Sarcophagide, Stratiomyide, Syrphide, Tachinide, Tipulide,
Trypetide, with several others not identifiable have been obtained ;
In Hymenoptera the following families are represented ; Apide,
* Braconidee, Chalcidoidae, Chrysidide, Formicide, Ichneumonides,
Mutilide, Pompilidee, Proctotrypoidee, Scoliide, Sphegide and
Vespide. The Isoptera included specimens of Termes horni Ws.
The Lepidoptera contains a few individuals of Microlepidoptera,
Noctuide, and Pyralide all in a badly mutilated condition. The
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Neuroptera are represented by Chrysopide, and Mantispide, the
Psocoptera by Psocidee, while the Orthoptera and Dermaptera are
represented by Acriditde, Blottide, Forficulide, Gryllide, Mantide,
Phasmide, and Tettigoniide. Several species of spiders, mites
and ticks have also been obtained.

For various reasons the species of Hemiphera-Heteroptera are
lumped together under the family names, so also the species of the
families Cercopide, Coccide, Membracide, Psyllide and Tingitide
in Hemiptera-Homoptera. As the family Jasside contains the
most vectors of virus discases, particular effort has been made in
their identification and all the species caught have been identified
as far as possible with the help of available reference, collection and
literature at the Forest Research Institute. These are several new
species which have been placed under their generic names for the
present. In all 43 species of Jasside, have been collected on the
sticky papers in 883 individuals. Of these, 40 species have been
recorded previously on sandal during the course of the survey of
the insect fauna of that tree by the Forest Research Institute
during 1930-31; and 13 species have been found amongst rank
vegetation in abandoned agricultural fields at Denkanikota, Kenil-
worth castle, Pane and Thalli areas during October, November and
December. Three additionalspecies, Chikkaballapura sp., Cicadula
indica, and Kariwa (Chiasmis) sp., are now recorded from the sticky
papers.

In the analysis of the fauna obtained a permissible hypothesis
is that a species found in a heavily spiked area, if presentin a healthy
area may be regarded as a probable vector. The incidence records
of the Jassidee indicate that the probable vector should be one of the
following species :—Acropona walkeri, Bythoscopus indicus, Chikka-
ballapura sp. Cicaduls indica, Dentocepholus sp. Eutettix disciguttus,
Butettiz sp., Idiocerus atkinsons, I. clypealis, Jossus elegans, J. inds-
cus, Kolla unimaculais, Moonia albimaculata, Nirvons pallida,
N. suturalis, Orosius sp., Paralimnus olbomaculatus, Pediopsis sp.,
Penthimia sp., Petalocephala nigrilines, Rhombopsis sp., and
Scaphoideus spp. From the records of transmission experiments
conducted by A. L. Griffith and 8. Rangaswami, it can be said that
A. Walkers, B. indicus, I. Atkinsoni, I. Clypealis, J. elegans, J.
sndicus, M. albimaculata, Penthemia sp., and P. nigrilineas, all
common and easily caught species, have been sufficiently tested
during 1937-38 season with negative results. We are thus left with
the following species for future intensive transmission tests, viz.,
Chikkabollapurs sp. Cicaduls indica, Deltocephalus sp., Eutettix
disciguttus, Eutettix sp., Kolla unimaculata, Nirvane pallida, N,
suturalis, Orostum sp., Paralimnus albomaculatus, Pediopsis sp.,
Rhombopsis sp., and Scaphodeus sp. They are uncommon and not
easily caught species and all of them can pass through a mesh of
four to an inch. Further more in Denkanikota pot culture area

spike disease has never been recorded to have been naturally trans-

mitted amongst the healthy sandal plants in spite of the vicinity
14
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of a large number of spiked pot plants for a number of years. Col-
lections made in this area during May, June, July, August and
September included in the Jasside, Chikkeballe pura sp., Deltoce-
phalus sp., Euteltiz sp., and Scaphoideus, sp. As more than one
species is involved in  Deltocephalus, Eutettiz  and  Scaphoideus,
they are retained amongst the suspects for the present.

It may be observed here that several Jussids live amongst dry
leaves, grasses, and bushes during the day, sometimes at a con-
siderable distance from the actual food plant and come out of their
hiding places only during the night; while several species are
diurnal in habits. Transmission tests made for several ycars by
the Forest Research Institute and Madras Forest Department with
the commoner Jassids found on sandal have yielded negative results
so far. With the exception of Chikkaballupura sp., and Cicodula
indica Pr. the distribution and the number of individuals obtained
of the eleven uncommon and not easily caught species mentioned
above, during the sandal insect survey of 1930 and 1931 are recorded
in Ind. For. Rec. XIX, 4 pages 12-28 (1934). During the cighteen
months’ survey work in four localities of South India, in certain
cases only one or very few specimens have been obtained of these
species on Sandal. The available data from both the sandal insect
survey and the present sticky paper catches are very indicative and
suggest that the probable Jassid vector of the spike disense of sandal
should be a species, which ordinarily does not live on sandal. It is
t.hereforp Important to organige special gearches for securing t':he
13 species mentioned above which do not live ou sandal during
the seasons of infection in heavily spiked arcas. Further n'mrv.tvhc
food plants of these Jussids are not known and careful investigations
in this direction may lead to the discovery of several of them breed-
ing in some common weed in rank vegetation harbouring the same
or the composite virus of spike.

In the Fulgoride only four species, viz., Eurybrachys tomentoss,
Ricania sp., Sarima nigroclypenta and Twinbinia verticalis have been
caught and all of them have been sufficiently tested in transmission
experiments with negative results.

In the Aphidide the most common species is Macrosiphus sp.,
which is present in Noganur but very rare in Javalagiri.

The most abundant fauna found in the sticky paper catches are
several Thysanoptera or thrips and most of them can pass through
a mesh of twenty to an inch. They are Elaphrothrips beesons,
Elaphrothrips chandenas, Haplothrips gangibeueri, Taentothrips bal-

semine and Thrips florum.

. A total of 523 thrips has been obtained at Javalagiri and 3,460 at
Noganur. During the seasons 1935-36, 1936-37 and 1937-38 the
gandal plants in the experimental cages at Denkanikota, Javalagiri
and Noganur have been exposed to the attacks of thrips from out-
gide throughout the year but transmission of the disease by these
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small creatures has never been recorded. 'Transmission tests made
by the Forest Research Institute with thrips gave negative results.
Very probably they are not connccted with the transmission of the
spike disease.

In conclusion it may be stated that transmission tests with
several of the specics of Cercopide, Coreidece, Fulgoride, Lygaeide,
Membracide, and  Pentatomide done by Griffith and Rangaswami
have been previously made by the Forest Research Institute with
negative results. The present records by these authors fully confirm
the negative conclusions already drawn by us.

Seasonal incidence of insects caught on sticky papers in North
Salem Forest division.

N = Noganur reserve, J = Javalagir

Order, famtly or species, —_ Mopbhs.

X XI XII IV Vv vi vo vl Ik

Coleoptera ¥ 2:’;? ‘?il gii 105 105 132 b5 78 72
- ] 2 2 .. .. .. 356 80 106
Diptera N 80 107 100 51 50 151

PR onow s koo 8

HAMIPTERA-HOMOPTERA,

Aphidide N 8 2z . 1 4
Cercopidee N .. o 1
J 1 1 ,, .
Coccidee ‘I]{ . 3 .
FULAORIDA,
Eurybrachys tomentosa .. ?’ . 1 1 .
Ricania sp. .. . %‘I s oo
Sarima nigroclypeata . ‘1]“ s 5 2 ..1
Tambinia verticalis . .- § 1 1 . _1
. 1
JASSID A,
Acropona walker; ? .. 1 2 1 2 ..
- " . . 1
Acropona sp, B ? 1 = . . 1
Bythoscopus indicus [N L O T,
{J - .. R 2 4 6
Bythoscopus sp. . .];I . 2 .. .. . . .. . 1
Okikkaballapura sp, Y - 8 & 7 T8 1 s
. J o .. . .. 1 8 [4
Cicadula indica . .II‘I .. . . L1 7
e .. 3
Deltocephalus sp. Iy S P -
Divus bipunciatus ., . {¥ L S O
Drabescus angulatus N .. s .
7 “ .
Drabescus sp, N 1 % 2 1
N .
Eutettiz spricus g - 2
Eutettix disciguttug N 2 2
4y
Butettiz sp. .. IN 1 s 2 13 2
. . T . . . ..
diocerve atkinsoni SN s 1 1 .. . e e ..
.e . .e ., .o . 2 .
17 .. .. ) .. . 1 5 ..
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Order, family or species. ,i o ——— OJ‘; o ———— ; Order, family or species, g . v v vi vl Ix—‘
Fdioosrus clypealls .. .. ¥ 2ol i Homiptora brokey .. 4N 1810 10 2oz 782
s risspari ! W 3 mewperns .. AY W op o R gy g
Jassus elegans oo A 7 Isoptera® e gy e 220 1 ey
Jassus indicus Ay w4+ R 2 | Lepidoptera® SR ¢ T R N A
Jassus . oo oeonoonoono b Feuroptera NS B : SRS
e . . AN T T arorsst BT B T
Kolla unimaculata .. ¥y Loewonoonn Psocoptera® .. .. ig‘ 3 S »
Lk i AR I T R E RSN
Ledra sp. .. 7ot Do Dol
Ledropsia sp. .t Do D e
Moonia albimaculata AF 0 oy oy o R S
Neodartus acocephaloides . ‘I}T . 1 o - :

Feodartua sp. Rt Do Lt -
Nirvana pallida Ay ., 10 . 8 7 - )
KNirvana suturalis 11\T _2 ,,2 e . . .1 1
Orogius 8D, .. . 1;7 : : 1 “1 "1 n
Parabolocratus Sp. .. . y : : :: 1 o
Paralimnus albomaculatus .. I;I 1 1 “1 1
Podliopsis 5. AT SIS ORI S
Petelocephala nigrilinea LA o b
Phroynomorphus indicus ¥ . Lo
Platymetopis sp. 1;I e 1T
Rhombopsis SD. . %I ) 1 _1 ..".' 1 .'.'
Seaphoideus festivus Ay @ 2 7 - o —— X
Saptids 5 SRR
Selenocephalus p. T e
Tettigoniells 5p. S % SO
Typhlocyba &p. R
Jasgsids (broken) .. .. § 3? 1?, 1?7; 7 . 7 _?4 13) g g
Membracide ‘1]‘_1' ”1 “1 % 1 ..1 .. g
Pryilidee L L R 1
Tingitide .. . - 5 B Lo .

HRMIPTERA-HETEROPTERA.

Arodids . - ¥ ! oo
D & A S S S |
0 & S O 1 2 ..
Coreidm .. . . qu et . e g g g ..4’..1
Lygeid® .. .- - N 2 2 2 .. . 1 4 ..
Pentatomida R ¢ - A
§ ‘ '1 : . ol

Reduviid® .. .. .-
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INDEX TO SPECIES.
SPECIES. PARAGRAPHS.
SPROIES. PARAGRAPHS,
Cazssia fistula 21, 25, 26, 44, 308
Acacia arabica 31, 164, 171, 173 to

179, 106, 303, 320

321, 323
22, 25, 44, 104, 173
250, 277, 303 to

306
2t, 2.). 20, 44, 303 to
2, zl 44, 164, 170

Cassia marginat

Acacia auriculiformis Casela siamen

Acacia baileyana

305, 320, 321
22, 303, 304

171, 175, 179, 183
188 {96, 277 279
281, 303 t0 308

anophylla 22, 303’ to 305 . 320 to 323
ﬁfﬁﬁfﬁ eatbata 22, 200 to 203, 200 Cgepig tomentosa a0
212, 303, 304 Castanospermum awstraie, 23, 303
Acacia decurrens .. 22, 200, 200, 295 Cuguaring montana 200, 3

Acacin farnesiang
Acacia ferruginea
Acacia leucophleen
Acacia melanorylon
Acacia mollissima

Acacia planifrons

.{0'! 304

208
21, 44, 164, 173, 170
jo8, 277, 303 to
305, 320, 321
21, 25, 26, 44, 303
305
21?0 200 to 202
212 303, 304
22, 900, 209, 303

4
21, 44, 47, 164, 168

Cedrela wdorala
Cedrela toona ..

Cephalostachyun: pergracile

Chickrassia tabuluaris
Chlorophora excelsa

Chlorozylon swicetenia

214, z; 303, 331
0, 147, 15b, 158

21, 222, 225,
220 231 to 286
28, 270, 303, 306
3280 331, 834

221 to I3

168, 226, 228, 238

44
21, 133, 140, 239

274 J(H R

21, 44 63, 131, 250

170, 171, 173 303 )-‘ 304 to ‘ma
304, 820, 341 Chorizia speciosa 20 B0, 304
328’ Cinnamomum camphora 210, 205

Acacia sundra 15, 21, 44, 184, 173 Cinnamomum wightii 200 to 204

Acrocarpus fraxinifolius.

179, 247 30% to
21, 25, 231, 28;
to 805, 328, 330

1

I3
13
>
0
)
R
[
3
&
@

Cryptomeria japonica
C'npressus macrocurpa

Cupressus torulosa

Cytisus scoparius (broom).

308
"00 202 204, 212

21 200. 208, 803
200, 202 to "04 208

) . 24 '
Aglaia roxburghiana . 1568 o 200, 212, 3
A%B sp. .. . 181 Dalbergia latifolia 21, _ll 1z, (é» 212
Alanguim lumarckii . 303 85, 90, o . 27

Albizzia amara

15, 21, 44, 47, 164
170,171, 173, 217

to 27() 201 Ju8

308" to ‘306, 320 Dalbergia sissoides 21,033(0'{:) sgis 95
to 823 5,
2z . 21, 44, 184, 173, 188 albergia 813800 . . .. 90
Albizzia lebbek 277 303, 304, 320 gamuuum glauces- 201, 303
21’ cens,
Albizzia stipulata. . Datura stramonium

Anacardium occidentals -

Anona squamosa .

Arauearia mnnmahamu

Artocarpus hirsula

308
2(1) 123, 179, 277
303 to 305

188
132, 235, 230 .
26, 45, h§ 71, 78
83, 88, 93, 08, Ez)}
105, 148, 147, 225
to b2s, 233, 234
235, 270, 27:5., 273

]
3
-
=-3
S
Cﬁ
Eﬁ
=1
-
©w

;1
74 234, 235, 331

Dendrocalamus brandisii
Dendrocalumus longispathus
Dendrocalamns strictus . .

Dipterocarpus indicus

Dodonea viscosa_ ..
Dolichandrone crispa

Dolichandrone falcata
Dysoxylum malabaricum

268
138, 273, 303

.m.} 406
127 to 120, 178
s 303, 304
225, 220, 220 237
250, 803, 05, 433

44, 170, 171, 1

21, 44, 303, 304
8, 4, 168 206, 28

Artocarpus mtem;:f;)llw o5 ,
Atalantia monophylia 5
Azadirachts indica 15, 2013f L 17%;2 1‘;1 Klieocarpus oblongus 2_!, :zup, 303, 304

179, 188, 106, 277 Erythroxylon monogy 25, 303

303, 304, 320, 321  Eucalyptus sp. .. 208

324 25 32.7 FEucalyptus maculata 308 201 to 208
Balanocarpus utilis . 21, Eugenia arnottiana uJ 02‘?03 0
Bambusa arundinaces .. 121 w 128 178, 221

0,25, B0 218 Eupatorium glandulotm. 204, 288

27010 231, 28 Furya japonica . 201, 212, 803

303
139, 222, 271 to 273

Evodia roxburqhuina

21, 208 808 304

mbu olymorpha . Feronia elephantum 21 303, 304
Bamibuen Dol 303 ) Flugyia lencopyrus . 206
Bauhinia purpurea .21, 44, 170, 303, 304 Gaultheria lraaranlumna. 20¢
Bawhinia racemosa . 21, 303, 304 (ivotia rotileriformis .. 803
Baukinia variegatn - 803 Glochidion neilgherrense .. 21, 303, 304 .
Berberis tinctoria o 2L 303,804 g, 270 Gl travancorica o 21232 ggg g%g 231
Bischofia javanica . 363 s 35, 200 ssis ggs 20
Breynia rhamnoides . g1,
uddlein voriegata . 202, 208 . -
msalpinia coria Gmeling arborea .. 21, 803 to
gallitmw Toa . 303 . Go(amtn';)m; barbardense 17 .
alop elatu . 21, 224, 235, 236 cotton
o hyrim ™ % 80‘1 to 305 332 gfm;“ o thquwu ggg
is florid . 218
g:lrythium didymum 5 445259, 803 Hakea saligna .. 21 200. %2025 204
Carista carandas N 25 . s 5 ”
riculale e 164, 170 Hardwickia binala . 174 20,
Casria au 21’1?5',’ 12'& 180, 206  Hardwickia pinnala 232, 308, 329’ -
808, 304, 8% to Hamon‘;a bennattii . %haoa,m ]

e

) y o B
r=- - 183
INDBX TO SPECIES,
SPECIES, PARAGRAPHS. SPECIES.
Iopea parvifiora 5, 11, 27, 46, 146  Saliz albavar coerulea
147, 221, 222, 225 Salix babylonica ..
2"6 2"7 229 232 Saliz tetrasperma
234 to 236, 270 Santalum album . .
303, 305, 329, 331
332
Hypericum mysorense .. 202
Tschemum lazum (nondra 192
grass). Sapindus emarginatus

Jacaranda mimosifolia .. 303

Juniperug procera .. 23, 303, 304
Lagerstroemia flos reginae. 63, 70 141 273, 274
J 30.)

Lagerstroemia lanceolata 21 63 75, 273, 274
303 to 305

Lanana camara .. 2, 268 278 to 284
289 308

Leucaena glauca . . 303 304

Ligustrum neilgherrense . 21 303 304

Ligustrum perrotetiv 200

Litsae wightiana ., 201, 203, 303

Litsea zeylanica .. .21, 304

Makonia leschenaultiv .. 21, 200, 201, 202

203, 212 &03 304
Malvaotmm coromandalia- 268
num.
Markhamia platycalyx
Melia azadirachta
Melia indica
Melivsma wightii. .
Meliosma arnoftiana
Mesua ferrea

21, 44, 303, 304
268

259
21, 308, 304

4, u, 26, 146, 147
224 to 227, 232
234 to 236, 270
ggs 305, 32h, 381

Michelia champaka . 234, 235, 331
Michelia nilagirica .21, 303, 304
Miliusa eriocarpa .. 269
Morus alba 134, 135, 200, 303
Morus indica .. ]34 200 202 207
Mundulea suberosa 303
Murraya koenigii .. 269
Myrsine wightii .. <o 22,303, 304
Noolitsea zeylanica <21 §0‘208, 204, 308
Nerium odorum .. .. 208
Ocimum sanctum .. 259

\Olea glandulifera. . .. 259

Palaguium Blhptwum 13, 24, 227, 232, 230

308" to .30.) 329

332
Panicum antidotals ..o 102
Panicum astrable o192
Panicum prolutum <. 192
Pennigetm cenchroides 102
(kollukatta} grass).
Pennisetum clandestinum 286
(kikiyu grass).
Photinta notiontana .. 303
Piuun longifolia .. 243; 04200, 203, 303
Pmua snsignis .. . 243 02()0, 2901, 303
Pithscolobium dulce 21,30500, 259, 303
gomcuma elata 184 to 188
neiana regia .. 303

Polyalthm lonmfolu: .. 303

Pongamia glabra " 20, 21 188, 268, 303
Prosopis julifiora 47 164 173 277

- é 306, 320

Prosopis. spicigera . 303
Pterocarpus dalbergioides.

21 67, 68, 123, 137
271, 272, 303 to

805
Pterocarpus marsupium . . at, 41 42, 63, 68, 78

, 86, 01, 06, '108
. 2g§ tg)ogm, 303 to
. 8 31
Pterocarpus santalinus .. 14, 24 to 96, 30, 44
64, 173, 174, 176
177, 179, 303 to
.- 305, 320, 821, 324
‘ to 327
uerous sneana .. v. 21, 303, 304
apanes wightiana .. 200, 201, 203
Rhododendron arboreum .. 201, 203, 212
Rubus lasiocarpus . 202

Schleichera trijuga

Semecarpus anacardmm

horea talura
Soymida febrif uga

Stipa tenacissima. .
Strobilanthes ps. ..
Strychnos nux vomica
Strychnos potatorum

Swictenia macrophylla

Swirctenia mahogany
Symplocos foliosa. .
Symploces unyhtuma
Tamarindus indica
Tectona grandis .,

. Tephrosia candida

Tephrosia purpures
Terminalia arjuna
Terminalia chebula

Terminalia crentdata

Terminalia paniculata

Ternstroemia japonica

Tithonia tagitiflora
Toddalia aculeata. .

Trema orientalis ..

Ulex europeus (gorse)
Vateria indica ..

Vibrnum coriaceum
Viburnum erubegcens
Vinca rosea ..
Vitex altissima

Vitex Littoralis

Viter peduncularis
Wrightia tinctoria

Xylta zylocarpa ..

Zizyphus glabrata
Zizyphus incurva

Zizyphus jujuda .
Zizyphus oenoplia

PARAGRAPHS,

2, 19, 28, 44, 182
18‘, 18) to 191
240 to 268, 281
203, 295, 303 305

21, 303, 304
21, 73, 273, 303 to
305

259, 303

26, 179, 303

21, 174, 176, 303
S04, "4, " 925

303
181, 285
2, 2_59Z 303, 304

9, 10 26, 63, 119 to
123, 154, 156 t0 161
220 to 222, 2925
to 227, 226, 231
232,234, 235 270
271 to 274, 276
289, 291, 303, 305
319, 328, 32¢, 331

201

201 204, 303

34 1818 303
7, 18, 21,

36 43, Iszm &
78, 79 34, 89, 94
99 to 101, 106 to
118, 134, 137, 141
to 145, 148 to
153, 193, 214 to
219, 221 to 293
f(’)?]z to 276, 988

204, 2

sosmso $18to b
315, 317, 318

134, 146, 147
gpy v 4% 26

179

259, 303 '

21,25, 26, 44, 104
178 . sos to 805
320,

41, 42 68 eD
'73 7, 92, 0F
104, 1é 272" to
276, ao:’s to 305
309, 313

219,02%, 23 27,2 279
, 276, 803
to 305

21, 25, 77, 121, to
15 1 10
X 305 303

204

21, 237, 270, 3
305, a3 » 208 to

303

200, 201, 303

268

308
24, 303 304

24, 70, 221, 275, 308
to 306

21, 200, 803, 304

24, 170, 171, 308
304, 322, 823
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