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ANNUAL REPORT ON  SILVICULTURAL
" RESEARCH IN THE MADRAS PRESIDENCY
© FOR THE YEAR 1935-36.

. : PART I.

b

1. RESULTS AND INDICATIONS.

(i) GENERAL.

1. As in previous years, a large amount of the work done this
year has been small scale [Stage 1 (@)] investigations in expert-
mental gardens. Inevitably,'a large proportion of the work con-
sisted 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.

2. The most important results obtained during the year are
probably the following :—* ‘ o

The successful control of the spike disease of sandal over
large areas in the case of new outbreaks provided that they
are reperted and anti-spike measures adopted without
delay.

Confirmation of transmission by insects of the spike disease
of sandal and demonstration of the fact that the discase
thus induced under controlled conditions can be further
transmitted by grafting (as is the case with natural spike).

The successful control of lantana at a reasonable cost by
chemical spraying. A spray has been evolved which while
killing out the lantana does not usually affect other species
growing in the pest.

The successful underplanting of dense lantana wth Bainbusa.
The bamboo has grown right up through the lantana
without any attention and is killing out the pest.

The successful transport of teak stumps to distant places.
Stumps have been sent journies of 1,000 miles taking up
to 14 days and in the majority of cases after two years the
plants resulting from these stumps have been as good as

“and better than those from local stumps in spite of the
fact that they were growing in localities climatically very
different from that in which they were raised in the
nursery.

A demonstration of the necessity for ‘ rab ’ regeneration in
our dry fuel forests,—apart from the mortality caused by
man, grazing, fire, etc., the ordinary coppice felling causes
about 5 per cent of the stools to die each time the operation
is done.



Demonstration of the benefits of soil working in the regenera-
tion of dry fuel forests. Soil working resulted in three
times as many seedlings surviving the hot weather.

Confirmation by large scale experiments that in mixed deci-
duous forest of good quality the beneficial effects (if any)

_-of forking as a weeding method in teak plantations com-
pared with mamooty scraping were in no way commen-
surate with the extra cost of forking.

Further confirmation of the smallness of the risks run in
pre-monsoon stump planting of teak in our better teak
districts even in a year abnormally lacking in early rains.
This has also been confirmed by large scale district work,
the averaged results of which were within 2 per cent of
those obtained in small scale experiments. TFven in a bad
year, pre-monsoon stump planting gives considerably better

. results than normal monsoon planting.

3. During the year an increase in office staff was sanctioned
and the period under report has been spent not in initiating new
work (as should be the case) but in continuing existing lines of
research and in attempting to bring the field work and its records
and office work up to date. The arrears which unfortunately
accumulated in the past few years owing to lack of staff are

slowly being worked off and all old experiments have now been
summarized and closed.

1
CLIMATES.

4. 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 234. 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

o
1071 (inches of rain in the month)
15 (rainy days in the month),

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 (Ist April
1935 to 1st June 1936) covers all the 1935 experiments. The
rainfall is totalled for the year 1st April 1935 to 1st April 1936 as
this period covers most measurements and is to be compared with
the average annual rainfall given in the last column.

5. 1935 was the second abnormally poor year for rains
in the districts containing our better type of forests. In
consequence it was a very poor seed year, particularly for
teak, mahogany and rost evergreen species and our most
important teak districts were unable to supply even their own seed
requirements.  This was not the case however in the dry fuel
forests. The south-west monsoon although light, was very late
in arriving, but its showers continued almost up to the north-east

3

7 i y ir in the dry
monsoon. Consequently it was a very fair seed year In
districts. Practically no break occurred betw?fan the monsoons
and the result has been a good year for *‘ rab regeneration.

6. Renumbering of experimental plots of South Coimbatore
and Palghat divisions.—During the year it was noticed that the
experimental plot numbers of South Com}bato're‘and Palghat
divisions which had started as separate series, in the course of
time had become amalgamated and this led to confusion. In con-
sequence the experimental plots of these two divisions were re-
numbered.

In this report the experimental plots are referred to by their
new numbers. For the benefit of those following the reports of
particular experiments through several years, a statement corre-
lating old and new numbers is given in paragraph 235.

(i1) NATURAL REGENERATION.
| )
By seed.

7. Attempt to induce natural regeneration by clearing undcz-
growth—=Swietenia macrophylla.—Experimental plot No. 125.
Nilambur division is an experiment started in 1933 to ascertamn
whether clearing dense undergrowth under mahogany trees where
natural regeneration is scanty will induce abundant regeneration.
When the plot was opened all natural regeneration existing was
pulled out and counted. 1933 was a very poor seed year and very
little regencration resulted. 1934 was a fairly good seed year and
resulted in almost exactly the same number of new secedlings as
were originally pulled out. 1933 was a poor seed year. Regeneration
existing on the ground in Decemnber 1935 was 886 plants in the
treated areas and 1,301 in the control areas. Regeneration in the
treated strips has been badly browsed and looks unhealthy while
that in the control strips is healthy and has not been browsed. It
appears therefore that the clearing of undergrowth is definitely
harmful.

8. Mesua ferrea.—Similar experiments (Experimental plot 23
Wynaad and 55 Coimbatore South divisions) with Mesua Ferrca
show that although there have only been very slight seed falls in
the last three years the treatment has had no beneficial effect.

9. Calophyllum elatum.—FExperimental plot No. 56 South
Coimbatore division has given inconclusive results as there has
been practically no seed fall since the experiment was started three
years ago. ‘

"~ 10. Hopea parviflora.—In Experimental plot 54 South Coimba-
tore division although there has been very little seed fall in the
last three vears 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, '
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Canopy manipulation over natural regeneration.

~11. Hopea parviflora.—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 (4) all but the top canopy was cut (B) the undergrowth was
cut and (C) control in which nothing was done.

Casualties have been negligible and during the five years the
plots have been open the treatments have shown the [following

average annual height increment (A) 13.77 (B) 6.0” (C) 7.2~. -

This well demonstrates the benefit obtained by the canopy open-
ing. -The plants in the area where the undergrowth was cut (B)
have put on a fair girth increment but have suffered from bark
stripping by deer. |

12. Experimental plots 42 and 43 South Coimbatore division
were opened in 1932 in Karian shola to study the effect of canopy
manipulation on unestablished natural regeneration of Hopea
parviflora. Two treatments were applied in which (A) all but the
top’ canopy was removed and (B) control in which nothing was
done. In addition in the (A) treatment, part was fenced and the
remainder left unfenced.

During the four years the plot has been open the unestablished
regeneration has increased under the various treatments in the
following percentages :— -

A-1 Top canopy only—fenced—50 per cent.
A-2 Top canopy only—unfenced—43 per cent.
B Control—7 per cent.

‘These figures well illustrate that to establish young natural re-
generation of Hopea it is very beneficial to open the canopy.

13. Mesua ferrea.—Experimental plots 44 and 45 South Coim-
- batore division were opened in 1932 to test the effect of canopy
- opening on natural regeneration of Mesua ferrca 5—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 show an average annual height increment of (A)
6-3” and (B) 457, but the small regeneration on the ground is not
quite as good as it was.

Experimental plots 8 and 4, Wynaad division were opened in
1932 and two treatments applied () cutting undergrowth, (B)
control. ~ They show an average annual height increment of
(A) 077 and (B) 3-2”. The state of small regeneration on the
ground has not moved.

- Experimental plots 5 and 6 Wynaad division were similarly
opened in 1932, In these two experiments neither the large nor
the small regeneration on the ground has moved at all.

~ 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 5 —10 high,

]

14. Complete opening of the canopy over natural regeneration—‘—
Swietenia macrophylla.—An experiment on the growth and survi-
vals of young natural regeneration of mahogany under mother
trees (Experimental plot 127 Nilambur) in which seedlings were
selected in two groups under shade and in the open in a rando-
mised way showed that although the two sets of seedlings were
initially comparable in mean height, the opening of the canopy
caused a significant increase in the height growth of 10 per cent

" at the end of the first year and 25 per cent at the end of the second

year. ‘The mean height of the seedlings was approximately 6" at
the time of opening. During the two years of the experiment
casualties have been negligible (due to browsing and bark strip-

‘ping by deer) and there has been no difference in incidence of

insect attack between the two treatments.

It appears therefore that it is both beneficial and safe to remove
the canopy over natural mahogany seedlings 5~—6 in height.

15. Canopy manipulation over regeneration of Pterocarpus san-
talinus.—Plerocarpus santalinus (Red Sanders) a valuable species
in seme of the dry districts, often regenerates itself by seed pro-
fusely but the regeneration dies back each year although it in-
creases in density year by year. The District Forest Officer, Chit-
teor, has been very:successful in bringing on this regeneration into
& sapling 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 in other districts but
no records have been kept of work done and no counts made to
give an idea of when regeneration is sufficient to start operations.
Controlled experiments with this object have now been started
and preliminary counts show that this *“ mat >’ of regeneration con-
tains approximately 550 seedlings per 100 square feet.

16. Natural regeneration by coppice.—In Experimental plot
No. 11 Chittoor division, three species (dcacia sundra, Albizzia
amara, and Azadirachta indica) were dealt with and three treat-
ments applied (1) high cutting, with trimming, (2) low cutting
with trimming, (3) low cutting without trimming. The fourth
treatment of high cutting 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 one year after applying treatments show the
following mortalities of stools :—

Percentage of stools dead.

r Al -
Specles. High cutting Yow cutting Low cutting
¢« with with without
trimming. trimiing. trimming.
PER CENT, PER CENT, PER CENT,

Acacia gundrs . 4-2 95 6-0

Albiztia amara .. 244 48 1-2

Azadirchta indics .. 23 37 .. Treatraent omitted
owing to Insufficient
nuzaber of stocls,

Average for all 3 specles .. 32 84 18

2
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. 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 4-3 per cent of the stools to die and

in addition to this 065 per cent of the stools were still green but
had produced no shoots at all. Thus the mortality may be put at
5 per cent.

This result has been obtained in one of the dry fuel forests of
Chittoor district and it is interesting to compare it with the similar
result obtained in a Eucalyptus globulus high elevation fuel forest
of the Nilgiris (vide paragraph 149). S :

17. This comparatively high mortality once again brings into

prominence the necessity for ‘‘ rab '’ regneration 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 treatment of low cutting with trimming and
this in practice has been considered to be the best type of work.

t 1s possibly due to the shaking of the roots in a dry soil by the
trimming after the initial felling has been done.

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

18. In Experimental plot No. 142 Palghat division an experi-
ment bas been started to determine 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 of course produced secondary shoots but one year later these
secondary shoots although vigorous were in no way interfering
with the original coppice shoots. B

Measurements one year after treatment (or three years after
the coppice felling) show that all treatments in which the number
of coppice shoots per stool were reduced, have produced coppice
shoots significantly bigger in height and diameter than the untreated
control. It however remains to be seen which treatment gives
the greatest money yield at the end of the rotation.

Abbmviated results are :—

Treatment. Mean height Difference S -
in feet. of means, cggti:tei.
A. Beduction to 1 shoot per stool .. ee 14514053 +4:2740:60 8
B. Do, 2 - . . 12:694-0-49 +2:454:0-52 S.
¢. ~Do. 4 .. .. 11631043 +1-6940-46 s.
D. Untrested control .. . . . 10-24 4.0-28 Control
. : M iz :
Treastment. n!i:tlt:-rdig Difference Signifl-
) . inches. of means, cance,
A, Reduoetion to 1 shoot per stool e . 1464013 +0-64:£0-14 8
B, Do. 2 .e . 1-194+0-09 +0:3740-20 8.
C. Do. 4 .e . 1:02 4£0-05 +0-204+0-07 S,
P, Untreated control .. . v . 0-82:+0-43 Control.

7.

(i1) SEED.

19. Seed pre-treatment.—Routine seed pre-treatment tests
were made with 13 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 geriinative capacity of seed of the following species was
not apparently improved by any of the treatments used :—

" Acacia ferruginea.
leucophloea.

,, | sundra.

Acrocarpus fraxinifolius.
Albizzia amara.
Anacardium occidentale.

Azadirachta indica.
Cassia fistula.
Cassia marginata.

- Cassia siamea.
Chlorozylon swietenia.
Dalbergia latifolia.
Dalbergia sissoides.
Dendrocalamus striclus.
Gmelina arborea.
Lagerstroemia lanceolata.
Pithecolobium dulce.
Prosopis juliflora.
Pterocarpus dalbergioides.
Pterocarpus marsupium.
Tectona grandis.
Terminalia chebula.
Terminalia crenulata.
Terminalia paniculata.

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 ger-
mination of Acacia auriculiformis and Acacia cyanophylla, the
latter being very marked.

Soaking in cold water for 24 hours was beneficial in the cases
of Calophyllum elatwin, Gluta tranvancorica, Pierocarpus santali-
nus and Xylia aylocarpa, being very marked in the case of the
Pterocarpus (Red Sanders). It is again brought to notice that the
pre-treatment of teak seed by soaking it in cold water neither
increases nor accelerates its germination.

920. The results of pre-treatment tests are summarized in the
table below. Generally 100 seeds for each treatment were used in

bR
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each test though in a few cases 200 or 50 seeds were used. The

results of previous years’ tests are included.

Average germinative
capacity with

Num- 3
Specles, ber of o O~ Remarks.
tests § & 3 x
: a
made, ] = g én
£ 2 5 3
5 8§ B &
Acacia auriculiformis .. .. .. 5 15 16 22 2 Boiling water best in
- . “ 4 out of 5 tests, -
Do. cyanophylla .. . . 9 11 14 17 35 Belling water best In
. 8 out of 9 tests,
Do. ferruginea .. . . 5 64 < 57 62 60
Do. leucophlen .. . .. 10 19 9 14 24
Do. sundra .. .. .. 10 34 28 30 25
Acrocarpus fraxinifolius .- .. 25 8 8 9 6
Alblzzia amara .. .. .. 18 42 87 3) 38
Anacardiam occldentale .. .. [ 70 53 54 24 Untreated  consis-
\ tently best,
Azadirachta Indlea .. . 6 44 40 20 9
Galophyllum elatam .. 3 8 6 0
Cassia fistnla ., . ., 13 11 11 8 7
Cassia marginata .e . 12 17 22 13 5
Cassla siamea, .. . .. . 1 52 386 48 3
Chloroxylon swietenia .. .. 11 14 12 11 1
Dalbergia latifolia ., . .. 2 31 26 29 5
Do.  sissoides .. e .o 30 26 26 32 5
Dendrocalamus strictus 5 33 22 22 4]
Gluta travancoriea ., e . 5 11 15 10 8
Gmelina arborea .. . . 23 20 19 18 [
Lagerstroemia lanceolaty 30 5 Y 4 0
Pithecolobium dulce .. 8 43 13 38 5
Prosopis juliflora .. .. 5 71 72 61 54
Pterocarpus dalbergioides . . 2 20 20 23 14
Do. santalinus . . 12 25 71 33 19 '
Do. do. . .. 1 24 40 33 10 Seed coat removed,
Do. marsupium . .e 52 38 31 33 14
Tectona grandis .e .. .. 4 28 27 24 8

Terminalia chebula—

(1) (whole fruit) .. .. . 10 18 12 21 3
(2) (fleshy covering removed) ... 8 4 6 ‘5 7
(3) (kernel) .. .. .. 4 8 1 2 o* 'Dauémzed by white
ants,
Terminalia crenulata—
(1) fresh seed . . .. 47 32 36 32 6 -
(2) stored 14 months . .. 10 9 8 7 8
Terminali: paniculata .e .. 10 13 8 10 1]
Xylia xylocarpa .. 42 20 26 25 13

21. Seed pre-treatment—Obdurate species.—Seven  species
which usually give a very low germination per cent were experi-
mented on with special tests to try and increase their germina-
tion.

The treatments used were (A) control, (B) soaking in lime
water for 24 hours, (C) soaking in cold water for 48 hours and then
keeping moist in straw out of free air circulation (fermenting),
(D) scorching over a fire, (K) soaking in concentrated sulphurie acid
and (F) exposing to the sun and watering on alternate days.

Results are seen in the table below :—

3
. D" 5 B ®
Species., ° . ‘?f :? E';’ ; .‘._‘3
i g P f 5 5 %
s 5 E F E = %
= o ] = n 7] -3
Acacia suriculiformis . . .e e 10 <] * 10 . 6 10
Acacla leuc phlea .. . .. . 20 9 he 17 0 13 5
Acrocarpu. fraxinifolius ., . 3 6 [} 2 . . 4
Cassia fistula .. . . . 21 8 9 3 0 23 2
Cassia margipata .. . .. . e 11 22 13 10 0 88 ..
Pterocarpus santallnug . . . 20 29 . 19 2 [] 7
Termi chebula .e v .e ve 21 18 9 40 18 0 1]

* Test not done,
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22. Concentrated. sulphuric acid hasfened and greatly improved
the germination of Cassia fistula and Cassia marginata while fer-
menting improved that of Acacia auriculiformis, Acacia leucoph-
loea and greatly improved that of Terminalia chebula.

23. Seed—scasonal collection within the fruiting  season.—
Tests were made of seed collected at fortnightly intervals through-

-out the fruiting seasons of seven species, Acacia leucophloea, Arto-

carpus hirsute, Cassia fistula, Cassia wmarginata, Mesua ferrea
Pterocarpus santalinus and Terminalie chebula. In each ease
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 four separate
tests of 100 seeds each were done.

24. Method of sowing—Hopea parviflora.—~Hopea seed  was
sown (i) with the wings vertical (in the position it falls through
the air) (il) on its side (in the position 1t normally lies on t;w
ground) and covered with earth to a depth of 17 and (iii) on its
side but well covéred with " of soil. Germination was (i) eleven
per cent (ii) twenty-three per cent, (iii) twenty-nine per cent. It
therefore appears that Hopea seed should be sown on its side and
well covered with earth to get the best results,

25. Removal of pulp from seed—Santadlum album.—Seed of
Santalum album from which the pulp had been removed before
sowing gave consistently better results than seed with the pulp
left on. In 30 tests of each, the average germinative capacities
were—with pulp 10 per cent and without pulp 32 per cent. The
pulp of this seed should thercfore always be removed before
sowing.

26. 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. This seed was tested by monthly sowings.

The antumn crop seed (collected in November) was found
definitely better in germinative capacity than spring seed (collected
in April). Both seed crops kept equally well in air-tight jars or
in gunny bags for nine months but after this very quickly lost
their vitality.

27. Seed storage.—Routine storage tests were made with 14
Species with different methods of storage. Results showing the
lengths of time that seed of the different species remains fertile
are given in the table in paragraph 236, in which previous years’
results are included. It should be noted that the table gives
indications of the probable longevity of the sced but many more
tests are. necessary before reliable results can be ohtained,

28. Sced weighments.—TRountine seed weighments were carried
out. The results are given in paragraph 237 in the form given in
the ** Nofe on the weight of seeds " (Revised) by S. H. Howard

(Forest Bulletin No. 41—1928).

3
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29, :‘Sortihg seed according to  size—Teak.—Previous years’
_ experiments were repeated both for germination and planting out
tests and results are confirmed.- : ! )

Seed was selected in the following four groups, (A) district

‘random ‘sample, (B) selected biggest seed, (C) selected medium

- seed, (D) selected smallest seed.

" Dhoni Experimental—

S

- produce fertile seed.

Results were as follows :—

Average germination percentage of 1,000 seed

in 10 test of 100 each.
Locality, Year, A

Landl R
District | Selected Seleeted Selected
[ sample.  biggest. medium, smallest.

Garden Experiment No, 94 .. . 1935 44 - 61 66 44

Topalip Experimensal—
Garé)en Experiment No. 109 .. .. 19335 63 59 61 57
Begur Experimental—
Garden Experiment No.46 .. .. 1935 440 - 69 39 13
Average of 1935 experiments ., . . 53 63 55 38
* Do, 1034\ do. .. .- .. 44 49 Bt 30
Do, 1933 . dor . 41 36 . 24

O 1 IR B 31

— —

-Average of 1933, 1934 and 1935 experi-
ments . e e e

80. Planting out tests in three centres in 1934 were remeasured
at” the end of the second year and still showed no appreciable

difference in survival percentage or significant difference in mean
height growth.

) Thus the sorting out and rejection of teak seed on account of
size appears to be an unjustified expense.

- (For full experimental data see paragraph 238.)

31. Size, age, and condition of seed bearers—.Teak—Seed was
collected separately from large overmature trees (18’ to 15 girth)
middle sized trees approaching maturity (43" to 6’ girth) and small
immature trees below 8’ girth. This was done at three centres and
the seed was collected from ten trees of each class at each centre.

Each test of each class at each centre consisted of five sets of

100 seeds. Germination results were as follows :—
. k) . ; Germination perceﬂtage of seed from
; ! Overmature, Mature. Undermature.
Dhonl . . . . . 3l
Topslip_ .e . . . . 38 g? gg
Begur «e « .e BN .s 37 21 332
! Average . 35 £ 32

Evidence is still insufficient but the above confirms the strong
indication that so far as germination is concerned seed from both
overmature and undermature teak trees is just as good as that from
mature trees provided of course that the tree is old enough to

i Dalbergia latifolie.—Only one similar experiment was done
with Dalberyi

a latifolia as in two centres the species did not see?.
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Results were :—
‘ Germination perccntagi of seed collected from

~
Locality. Undermature,
29

Overmature, Mature.
Dhon e e e 25 34
There was thus no appreciable difference between the three
sets of tests. ' .
- 33. Pterocarpts marsupium.—Similar tests 1n thrgi cefnttrﬁ:
with Pterocarpus marsupium showed 2 slight superiority o
mature seed bearer class as follows :—

Germination percentage of seed collected from
A

Locality. Overmature. Mature, Undermature,
53 86 48
Dhoni . c e . - 68 80 87
Topslip ‘e . . .. . 55 56 57
Begur . .. .. . ° — — o
Average .. 59 [

inali ts in three cen-
34. Terminalia crenulata.—Three sets of t.es €
tres with Terminalia crenulata showed practically no difference

tween the three treatments as follows :—
be K e, v Germination percentaﬁof seed coliected from

i — N
Locality. Overmature. Mature. Undermature.
Dhoni .. . .. .- . 4; }E‘; é%
%opslip .. .e .. .o . o5 30 32
egur . . .. .. . 23 0 82
' Average 25 : 19 24

Seed origin.

5. All-India teak seed origin plots.—We have now two well
estaﬁ)alis}tlied long term plots (Experimental plot 129 Nilambur dxvi]-
sion and Experimental plot 59, South Coimbatore _division) zac
two years old. The Nilambur plot has six origins, Nilambur ’N ntal-1
malais, Travancore, South Bombay, South Burr.na and orh
Burma and consists of 10-2 acres in 24 randor{nsex;l blocks eact
block containing approximately 520 plants at € x6 espacemexlx
and there are four blocks to each origin. All origins were nearly
"100 per cent at the end of the second year and varied in mean
height from 13-41’ to 15-17". N '

The South Coimbatore plot has four orgins, Nilambur, _Anla,é
malais, Mysore and South Burma and consists of 4.0 acres 1n a0
randomised blocks, four per origin. All origing were roughly 0
per cent at the end of the second year and the mean height vap;
from 4-46’ to 7-80'. The order of origins in these plots in height

growth is given below. These plots will be measured each year
" until the time of first thinning when permanent sample plots will

be laid out in each origin. .

In addition to these long-term plots there is a short-term plo(g
Experimental plot 123 at Nilambur consistng of six ‘orlgmi gnt
now three years old. It will be measured until the time o ] I8
thinning and then closed as its lay out is not suitable for long
term measurements.



) :

;Aftefestlablishing‘ the above plots, plants were available, so a

' short-term ‘garden -experii
‘mental Garden, Experime

nent -was carried out—Topslip Experi-
nt No. 106 with four origins.

86, ‘:,Th‘e »fbdllox‘ving table shows the order of origins in mean

‘height growth expressed as perce

" “Rilambur Experi-
" Tmental Plot No. 128,

Three years old.

Nilambur Experl- ~
mental. Plot No. 129,

ntages of the best origin :—

South Coimbatore
- Experimental Plot
. No- 59.

/

Topslip Experimental
Garden No. 106.

"¢ s, South!Burma 87

Two years old. Two years old. -One year old,
Travancore 100 South Bombay 100  Mysore . 100 Nilambur 100
‘Anamalais 97 South Burma 100 Anamalais .. 96 " Mysore 91
i Nilambur 95 - Travan-pre 97 Nilambur 87  Anamalais 88
ol Bouth Bombay 94 ° Anamalais 95 South Burma , 57 South Burma 57
< North Burma 92 Nilambur 92

North Burma 80

. Ti}g onx’e table shows that there is comparatively little

¢ difference in mean height growth of the various origins with the

.- exception of South Burma in both the South Coimbatore division
.plots. .. SEREN ‘

- Nilambur' Experimental plot 129 suffered a severe defoliation

by grasshoppers in Jurte 1935 and a less serious defoliation by
“caterpillars in' September 1935.

Periodical measurements of selected plants in each origin were
taken weekly (for results vide paragraph 200).

. {
(iv) NURSERY WORE.

87. Lffect of shade on germination, surviwal, and growth in
nursery beds.—Previous years’ experiments were repeated at
Emmanur Experimental Garden with 19 species.  Considering
i seedling survival and height growth the species showed the follow-
ling preferences :—

. (A) Prefering shade.
" Anacardium occidentale.

Cassia fistula.
Cassia marginata.
Cassia siamea.
Dolichandrone crispa (slight).
Holoptelia integrifolia.
Santalum album.

.. Terminalia chebula.

AB) Prefering open.
Acacia auriculiformis,
Acacia ferruginea.
Acacia leucophloca.
Acacia sundra.
Albizzia amara.
Albizzie lebbel:.

- Chlorozylon swietena

" Prosopis juliflora.
Soymida febrifuga.
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{C) Indifferent.
Pithecolobium dulce.
- Pterocarpus santalinus.
In most cases germination was much t'he same under sh:x'dcf
and in the open and it is in seedling survival that most species

‘have shown: decided preferences.

(For full experimental data see paragraph 239.) . .
38. Effect of sheltering and shading on germination and survi-

vals—evergreen species.—DMany of the evergreen species suffer in

the ‘nursery from the very heavy rain of the south-west monsoon
and later-from the hot sun after the monsoon. Ixperiments were

‘therefore made to try and minimize the losses.

Experiments were done with four species in which three treat-
ments were applied, (A) control-cpen, (B) hundred per cent top
shade 2’ above the beds, (C) fifty per cent top shade 2’ above the
bed. The results given below show that Hopea parvifiora and
Cedrela toona are indifferent to shade treatment, Artocarpus hir-
suta benefits by shade but is indifferent to its extent and Dysoxy-
lum malabaricum needs a little shade but will not stand too much.

Germination per cent. Plant per cent,
o — N

Al r ™
" Specics. : 1C0 per 50 per 100 per 50 per
Species Open. cenrt’. cent Opcen, cent cent
; shade. shade. shade, shade,
2 60 65
Ariocaspus hirsuta .. . 46 68 71 36 5
Hopea parvifiora . . 21 21 21 3 7 7

Dysozylum malabaricu 7 4 9
Cedrela toora . . 27 . 28 22

39. The experiment was further extended for Artocarpus hir-
sute which 1s very susceptible to heavy rain and high humidity
by trying four kinds of sheltering. This consisted of (A) open
control, (B) side sheltering to 1" 6” from the grqund, (G) top
sheltering 2" above the ground and (D) top and side sheltering
(i.e., B and C combined). Results show that complete sheltering
is most beneficial.

5 3 9
1;; 13 12

The actual figures obtained are :—
Artocarpus hirsuta (A) 23 per cent, (B) 86 per cent, (C) 44
per cent, (D) 49 per cent.

Tha experiment was started after germination was complete
and the figures therefore show the effect of sheltering on survivals
only.

40. Effect of repeatedly using the same nursery beds———Teak:——
A set of experiments has been started in four centres to determine 1
the effect of repeatedly using the same nursery bedsfor teak and J
also to see whether the fertility of the beds can be Kept up by ’
artificial mandre or green manure crops. ‘

In each experiment there are 16 standard beds which are
allotted to four treatments on the basis of their outturn of stumps
in the first year. The trcatments are (A) beds sown each year—
Do manuring, (B) beds to be left fallow in alternate years, (C) a
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- green manure crop to be grown in the beds and dug in, in alter-
" nate years, (D) beds to be sown each year but manured with wood

L ~_ash and leaf mould. :

- In the Nilambur experiment the average outturn of stumps per
standard 40" x4’ bed sown with 40 1b. of seed was 1,353 usable
stumps of 0-3” to 0-8” diameter and 2,675 unusable stumps below
0:3” diameter. ‘

41. Nursery methods for the production of teak stumps.—The
work of the last two years (reported in last year's annual report
paragraphs 36 to 40) compared (A) dense sowing of about 80 Ib.
of seed per 40" x4’ nursery bed, (B) transplanting very small seed-
lings at 4” x4”, (C) notching germinating seed at 4” x4” and (D)
sowing soaked seed at 83” x 13” (about 15 Ib. of seed per 40’ x4’ 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
8" x13", i.e., a very light sowing but this tended to give poorly
stocked beds although it gave the greatest economy of seed.

42. During this year three experiments were done at Dhoni,
Topslip, and Begur and four treatments used :
(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 4” x4” leaving the original (B)

¥

beds spaced 3”x3”.
(C) Sowing seed at 40 lb. per standard bed.
(D) Sowing seed at 20 1b. per bed.

Each treatment consited of four sub-beds 10’ x4’ the ar-
rangement being randomized. In mid April 1936 the outtuin of
stumps per treatment was enumerated as (i) unusable stumps -
under 0-3” diameter and (ii) usable stumps over 0-3” diameter.

43. Results re as folows
Data for a standard 40’ x 4’ nursery bed.

Number of usable sﬂxmps per treatment.

Locality. —~ ~
A, B. C. D. E.
. Begur- . . .. 2,051 1,173 1,558 1,29
Dhonl .. . .. Lnuz 728 928 1205% 12;?52(13
Topslip e ae 2,281 1,472 2,236 2,315 4,886
Average .. - 1,816 1,124 1373 1,558 74918
Averuge number  of unus-
able . stumps below 0°3°
* diameter .. - . 3,031 670 2,687 1,550 1,635 t
* In 8 standard beds or 936 per bed.
t In 8 standard beds or 204 per bed.
Average diameter of stumps per treatment (in inches),
Begur . . .. 0-50 046 049 049 .
Dhont .. . ., 0-44 048 042 044 8:3
Topsilp ... - .. - 038 0-39 0°39 03 039
Average ..  0-44 044 043 oat i3

—— ———— —
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Thus (1) the average diameter of usable stumps produced was
practically the same with all treatments.

(2) Tn treatments A, C and D (sowing of 60, 40 and 20 Ib.
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.

~ (3) 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 up into eight beds
in each experiment. Although these E beds produced a fair
number of seedlings of the right size they were in general badly

- grown with bushy root systems and some 50 per cent were not

fit to be made into stumps on this account. Further the cost of the
extra beds and the labour of pricking out was great and was not

" justified by the results.

" The indication is,therefore that the best procedure is to sow
evenly about 20 to 30 lb. of seed per standard bed and do no prick-
ing out of seedlings/at all. This is most economical In both cost
and quantity of seed.

This one bed sown with 20 1b. of seed produces enough good
stumps of usable size to plant 1 acre at 6"x6’. 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.

Begur Experimental Garden—Experiment No. 36

. Dhoni Do. do. do. » 89
Topslip  Do. do. do. .» 108

44. District work.—Work on the effect of diameter of stumps
on early growth shows that the best results are obtained with

stumps of 0-4 to 0.8 inches diameter. Stumps of 0-8 to 0-4 inches
diameter give fair results but are decidedly not in the best class.

In order to find out what proportion of the stumps used by the
districts were in this best range of diameter class, five of the main
teak districts were asked to record the outturn of stumps from
their nursery beds. Of these five districts, two replied that their
plants were small and being kept for the second year.

. The data given by the other three districts are as follows :—

Data for a standard nursery bed 40’ X 4’ — 1 year old.

N Number Number of Number of
5 Quantity of stumps stumps stumps
District. of seed less than 047 0G-47/0-37 over 'U8”
) s(lag'n. diameter, diameter. diamecter,
Nilambur .o .o 43 1,525 1,262 5
South Mangalore .. 17 3218 1,300 ¢
Wynaad . .. . 25 870 810

Thus of the stumps produced only 38 per cent were in the 0-4”/
0-8” diameter class. It must be remembered however that the
balance 62 per cent includes the 0:3” to 0-4” diameter-class
which are usable if sufficient stumps of the bigger class are not
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. available, -and “also.those: stumps which are rejected on account of

" bad growth form, etc. In: general practice, the number of these
. stumps rejected’ from  district planting are small. The above
_figures are data: from. 3 or 4 standard beds per district.

. " 45.-In addition to the above, Wynaad division, gave data from
~* three, two-year old beds which averaged are as follows :—

Number of .
RN Quantity stumps3 Ng{‘“&;’;s(’f Number of
. Age of bed. of seed s less than' - . " ow stumps over
b / 004° 0:4” to 08 0°8” diameter
s diameter. . dlamekr. » ’
E 1b. '
2-year cld . .. 25 234: 814 28
1-year old . et 25 870 810 .

These figures show that keeping the bed intact-till the second
year has not produced appreciably more stumps of the best size,
the weaklings having merely died out. Had the bigger stumps been
used in the first year and the remainder left for the second year
the total outturn would. probably have been greatly increased.

() ARTIFICIAL, REGENERATION.
(@) Mized deciduous timber forests.

46. Development - of artificial regeneration in gaps.—Gap re-
generation in this type of forest is being fairly extensively prac-
tised.” The idea underlying this method of regeneration is that
such gaps can be left to themselves .after they have been regene-
rated and intensively tended for two years. Whether this is really
the case is not known and'in consequence during’ the year two
experiments (Experimental plot 64, South Coimbatore division
and Experimental plot 28, Wynaad division) have been started in
which 10 to-15 typical gaps of 1933, regenerated and tended by the
districts have been taken over and enumerated. No tending at all
will: be done and their development and ultimate fate will be
observed.

Comparison of direct sowing, entire transplanting and stump-
S - planting. o

47. Teak.—No experiments were.done with teak during the
year as it was considered that the superiority of stump-planting
over direct sowing and entire transplanting as a method of regene-

- rating this species had been sufficiently well-demonstrated during
the last five years. - :

48. Dalbergia: latifolia.—Four experiments in four localities
were done during the year with rosewood and confirmed previous
years’ results that stump-planting is the best of the three methods
of regeneration for this species. Owing to the failure of rains
differences were not so marked as usual and in one case (at Top-
slip) transplanting did better than. stump-planting.

The averaged results of these four experiments are given

below and.in addition for comparison the results of the previous
two years are also shown.. ’

Average survival Average mean Leieht
- percentage. growth in inches.

& . < .
Year, =] : =0 -
o %. . '-E 0 "‘:. % Remarks,
£ w0 =] D pp
5 H2a g g 38 g
& EF 2 z g2 3
© n 751 B 7]

1035 v . 54 63 68 bt 4 83 10-2 Four experiments
at 4 centres
averaged.

1934 . . 58 58 89 68 62 15'6 Three experiments

: - at 4 centpes
averaged.

1933 o .- 7 68 g7 112 75 1556 Three experiments
at 4 centres
averaged.

Average ., 63 €3 85 82 73 13'8 Average of 10

experiments
f over 3 yearg 4
centres,
ve

(For full experimental data see paragraph 240.)

49. Pterocarpus marsupium.—Four experiments done in four
localities during the year again confirmed the results of previons
year’s work, that of the three methods tried stump-planting is
easi}y the most successful method of regenerating Pterocarpus mar-
suptum. ‘

The averaged results of;these four experiments are given below
together with the results of the previous two years for comparison.

Average survival Average mean height

percentage, growth in inches.
ey
Year, & a = w0 a . =4 Rensarks.
£ Zd g 2 ) g
z g2 5 Z g5 g
- ow H @ @ 21 @
1935 .o . 39 63 79 77 58 10'3 Four results at 4
, centres a
averaged.

193¢ . 68 82 90 1071 73 16°2 Three results at 3

centres average
- Cd.

1933 .e . 36 82 79 14°2 109 19*5 Three results at 3
centres average-
ed.

Average .. 71 80 &3 10°7 B0 153 Average of 10
. experiments
over 3 years at 4
Centres.

(For full experimental data see paragraph 241.)

80. Pterocarpus dalbergioides—(Andaman Padauk).—An ex-
periment with this species was done at Kannoth. Sowing was
a complete failure and stump-planting very poor indeed while
ér:;nsplanting gave very fair results as is seen from the table
elow.

Survival percentage. Mean helght in inches.
A A

. . - - 3
Sowing, Transplanting, Stumping. ~owing. Transplanting, Stumpin g.—‘
59 2 140 65

(For full experimental data see paragraph 242.)

91. Terminalia crenulata.—Tour experiments with Terminalia
crenulata were done at four centres. Three of these experiments
confirmed previous year's results that stump-planting is the best

4
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method for the species and in one (at Topslip as with Dalbergia
latifolia) transplanting showed the best results.-

The:average results of these four experiments are shown below
together with the results of the previous two years for comparison.

Average survival Average mean height

percentage. growth in inches,
D e N .
: 3 ey
Year. g W g S
& a = e =4 = Remarks.
=3 = & I ) [~
= a ¥ g = a® g
g 25 = g 5 2
] = £ ] 3 %
1935 | Cee . 35 04 50 13'8 138 22'3 Four resulty at 4
centres ave-
- . raged,
1934 . v 38 ) 88 164 130 277 Three results at 8
centres ave.
E n raged.
1933 - . 65 86 7% 20.7 205 29°7 Three resuits at 3
. /. centres: ave~
raged.
Average .. 45 (g4 7 25'5 287 39'9 Average of 10
experiments at
. : 4 centres over
i 3 years,

— —_— -— ——— — e

- (For full experimental data see paragraph 243.)

52. Xylie wylocarpa.—Results at two centres again confirmed
previous years indications that for Xylia direct sowing is the best
of the three methods. The average results of the year’s work are
given below together with the results of the previous two years for

comparison.

Average survival Average mean height grovith

Dercentage. in inches.
Yegr, - p E Remarks,
- rang- " ) Transs gy, s '
Sowing. planting, Stumping. Sowlng, planiir?g. Stumping.

1933 . 81 50 14 60 A1 124  Two results at
) . . o : 2 e‘l‘ientres

- averaged.
1034 .o 72 16 53 66 42 41 Three lgesults at
t(:lentres

averaged.

1933 . 78 69 89 70 42 4'8 Daog.e

Aversgo .. o 15 52 5 12 38 Average of 8

experiments at
3 centres over
3 years,

(For fullwexperixax;ental data see i)aragrggh 244.)

53. Artocarpus hirsuta.—An experiment was done with this
species at Kannoth after clear felling and burning mixed deciduous
forest. Results were good and confirm the previous year’s indica-
tion that stump planting is the best method of regenerating the
species. '

Results are given below together swith those of 1934 for com-
parison. ‘

Average smviial percentage. Mean height growth in inches,

Year, r Al ' ——
Sowlng, Transplanting. Stumping. - Sowing. Transplanting. Stumping.
1935 ,, . 54 26 82 56 65 6-4
193¢ .. . 12 2 33 11-2 120 149
Average .. 33 14 53 8-4 93 108

—— — ——

(For full experimental data see paragraph 245,)
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54. 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 an
experiment of the previous year was remeasured.

Three of the four experiments showed transplanting definitely
superior to dibbling of seed, while in one experiment (at Topslip)
the latter method gave the best results. It must be noted how-
ever that owing to unfavourable weather conditions results at Top-
slip this year are generally abnormal.

Comparing sowing and transplanting average results are only
given for survival percentage as the height growth of transplants
largely depends on their initial size.

Average sur ival percentage.
—

Year. r — Remaris.
Sowing. Transplanting, Stump planting.

1935 .. ‘e 49 60 Not done. Four experiments at 4 centres
averaged.

1934 . .. 38 63 8 Two experiments at 2 centres
. averaged.

Average .. ;Z - E‘-z -E Average of 6 experiments at

/' 4 centres over 2 yeaIs.
—— -_— ! ——

55. Comparing the results of using different sizes of transplants
it is seen that in the first year small transplants up to about 6”
high give a very fair survival percentage and their growth shows
that they feel the shock of transplanting far less than the larger
sizes. This is also seen by the measurements taken at the end
of the second year. It is to be noted that the larger transplants
appear to be more susceptible to borer attack and that this is
particularly so under evergreen cover (vide paragraph 163).

Averaged results are—

Initial height (in inches).

Height after one year (in fuches), Survival percentage.

2tos 125 70

9 11-2 39

13 186 80

21 213 98

33 29'8 91

Initial height {n juches. Height after two years. Survival percentage.

9 544 50

18 529 54

30 . 610 - 50

{For fuil ‘experimental data see paragraph 243.)

56. Pre-monsoon  stump-planting—General.—1935 was the
second abnormal year having a prolonged hot weather and failure
of early showers. TResults this year are therefore a confirmation of
the indications of the risks likely to be run in pre-monsoon stump-
planting.

In general, the vesults have subtantially confirmed those of
previous years and have shown that pre-monsoon stump planting
succeeds even in abnormally difficult weather conditions. The
following table shows the general result of this year’s experiments.
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"~ Average Average  Survival per  Mean height
Best date ,aurvigal meall cent best best, date/
Species, of st\zmxh per- heigl::h ,d‘ﬁefb“f’; at l[;:;;th;}ght
lanting. centage, grow vivi T .
planting 8 in inches-  1st June,
Tesk . .. .. 15th April .. 73 199 11 19
Dalbergia latifolia .« -BarlyMay .. 58 m:s 1.2 1_4
Pterocarpus marsgpium. . April .. 63 118 . 12 16
‘Terminalia crenulata .. 15th April to 67 20-5 10 1z

15th May.
(For weather conditions see rainfall statement in paragraph
234) ‘ L
Tt should be noted that all experiments at Kannoth were done
in"a ponam crop of hill paddy. -
57. Teak.—Five experiments were done at five centres. Abbre-
viated data are as follows :— P
Percentage survivals after one season.

: Experlxbmtal R Experi- Year Ist 15th ist 15th 1st
rden. ment  of forma-  April April May May Jux}e
garden. 4 e i 1935, 1935. 1935, 1935, 1935.
. 83 1933 s 93 90 96 74

%ﬁ;ﬂp S 107 N 55 56 56 29 39
Walayar .. .. . . © 92 . 4p 25 32 58
Begur - .. .. 27 . g8 . &0 73 81 &8
Kannoth .. 9 . 41 85 84 85 81
Average .. 57 73 86 65 64

Mean height growth after one season (in inches).

. .- 88 1935 242 275 104 1838 130

?t;)‘x?;{ilp .o e 107 " 240 1538 156 152 132
Walavat .. . 3 ,, 148 149 140 137 107
Begar .. ‘e 37 »” 328 318 168 182 11
Kannoth .. P 9 » - 117 94 §7 94 7
' Average - .. 215 199 149 147 1075

It is seen from the above tables that the best date of stump-
planting was April 15th which gave an average survival percentage
of 73 and an average mean height growth of 19-9” after the first
growing seasof. _ , :

58. Previous years results are recapitulated :—

Troportion of
height

: Tumber of Percettage  Mean height  growth of )
Year h&pc:ir~o Best date. “of growthin best date Rains,
) ments. survivals. inches. to 1st
June
planting.

2 Cae 3 16th April. 100 433 .20 Normal,
R T ¥ T W TR+ SR
1934 .. e 3 16th April, Py

15th April. 73 199 12 Do.

N
©w
&3
&S
&

Height growth in such a year was of course much smaller than
in a vear of normal rains but even so planting on April 15th gave
a betters percentage of survivals and a height growth 1.9 times
that of normal early June planting.

59. As in the last year which swas also abnormally dry with a
lato mansoon, the stumnps sprouted muc_h later than }mml. The
time of sprouting is seen from the following table.. Tt is even later
than ocenrred last year and at the time of normal monsoon plant-
ing -(about 1lst'June) only 35 per cent of the stumps had sprouted
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and yet the final survivals were 73 per cent and as already wmen-
tioned the height growth of these late sprouting stumps was nearly
twice that of stumps planted fresh at the outbreak of the monsoon.

s Percentage of stumps sprouted in experiments at Average in
Date of observa- -« A ~ 1934
tion. Dhoni, Topslip. Walayar. Begur, Kannoth. Average, experiments
25th Apri] 1935 .. . .. 3 8 . 2 13
1st May 1935 ,, 12 . 3 56 5 15 40
16tk May 1935 .. 31 .. 3 79 25 ¢ 27 42
1s% June 1935 .. 40 N 1 3 81 52 35 56
26th June 1935 .., 53 6 10 81 82 46 ks
16th July 1935 .. 80 38 . 15 83 88 62 .2
1st Augost 1935. 93 57 35 g1 890 73 b
Final survivals .. 93 56 40 £9 385 73 88

60. This late sprouting of early planted stumps was not realized
by all districts doing early planting although it was brought to
notice in last year’s annual report—paragraph 54. In some dis-
tricts all stumps that had not sprouted were treated as casualties
and replaced early in June and again in July. In many cases
all the stumps eventually sprouted and excess plants had to be
pulled out and the expense of the heavy casualty replacement that
had been done was blamed on to early planting which was said to
have failed! I ,would bring to notice that in replacing casualties
at the outbreak of the monscon in an early planted area stumps
that are still green although without sprouts should not neces-
sarily be treated as casualties. This was successfully done in
several districts and the eventual casualty replacements that had
to be done was very small even with early planting in an abnor-
mally bad year.

61. The conclusions drawn from these experiments during the
last five vears are—

(1) Even in unusually dry hot seasons, stump planting as
early as the middle of April in our main teak areas having
a West coast type of climate gives a sufficiently good stock-

- ing (88 per cent and 73 per cent in bad years and 100

per cent and 91 per cent in normal years) and an immense
gain in height growth as compared with normal monsoon
planting early in June (60 per cent and 90 per cent in-
creases in the bad years and 140 per cent and 100 per cent
Increases in normal years).

(2) Success is not dependant upon what is generally con-
sidered good planting weather.

(3) The great advantage of the increased height growth of
the teak in its struggle with weeds or field crops more
than out weighs anyv risk of poor stocking and this risk
can be insured against cheaply by providing a reserve of
plants for normal monsoon stumping if necessity arises.
If the necessity does not arise these plants can be used
in the following vear and experiments have shown that
their survival percentage and height growth are not im-
paired in-the smallest degree. '

(For full experimental data see paragraph 247.)



22A

- .62, :Pre-monsoon stump-planting—Teak—District work.—Dur-
“1ng the year, & number of districts did early planting in their regene-
-~ ration areas. In the Ootacamund circle, results from 16 regeneration

c-areas In three districts where planting was done partly in the

~first half but mostly in the second half of April-1935 showed an
~average survival percentage of 68 per cent in the original plant-
‘Ing. The total of these 16 areas is approximately 100 acres.
The average results of ‘small scale experiments in five similar
areas (vide paragraph 57 above) was 70 per cent.

The above district work is thus a striking confirmation of experi-
mental results. TPhe closeness of the confirmation is all the more
surprising as the figures given by the districts of the average size
of stumps produced in their nurseries (vide paragraph 44) show
that 62 per cent of district stumps are below the best range of
diameter. In pre-monsoon experimental work only stumps of the
best size are used, but in district work, the stumps used are on
the average smaller as districts cannot afford to waste stumps and
have to use even their smallest stumps provided they are well-
shaped. :

_ 63."Experiments to find the best date of stump-planting teak
in Upper Godavari division was done by that district in three
ranges. Abridged results of the three experiments are—

‘Survival percentage of stumps planted on— ,
15th April1935. 30th April 1035, 15th May 1935. 30th May 1935, 15th June 1935, 30th June 1935.
19 18 23 25 09 &

The monsoon rains in the district started on 8rd July and the
experiments therefore show that teak is best stump-planted about
a fortnight before the break of the monsoon. ‘

64. A similar experiment in Kurnool East division was done
with Pterocarpus marsupium as there was not sufficient stock of
Teak plants available. Two sizes of stumps were used (from plants
12 ‘inches to 15 inches and 8 inches to 10 inches high) and one-
half of the area was fenced. Results in January 1936 showed
early July as the best time for stump planting.

Survival percentage of stumps planted on—

. 4h 18th 3rd  18h  5th  Isth  8rd 18th

May May June June Jaly July August August

1935, 1935 1035. 1035, 1935, 1035, 1085, 1935

Bigstumps .. .. .. O 1 2 27 66 82 70 71
Small stumps .. . .. 8 3 -1 0 64 66 54 74

There was very little difference between the results from big
and small stumps and also between the fenced and unfenced areas.

Experiments in Kurnool West. division last year showed late
June as the best time for stump-planting.

Many repetitions of these experiments are mnecessary to give
. reliable conclusions in these districts which are not at present
covered by regular experiments and also where rainfall is somewhat
uncertain in season. ’
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65. Pre-monsoon stump-planting of Dalbergia latifolia, Ptero-
carpus. marsupiun, Terminalia crenulate and Artocarpus hirsuta

gave the following results :—

Dalbergia Iatifolia.——Four experiments at four centres gave the
following abbreviated results :—

Percentage of survivals of stumps planted on

Experl- — \

: 16th 1st 16th 1st

Experimental ment 1st R oy 1o N

gayden. rumber. 155, 1555, 1933. 1933, 1833,
Toodly 93 % 5 % 10 %

i .

gggfl]rp. . . 38 65 4R 66 (8}8 92
Kannoth e 10 . 44 54 _9_0 80 92
A:emge . 40 46 55 60 45

Mean height growth in inches after one season.

i 172 150 120 161 97
Dosall w % o 61 50 58 50
Begur s, .. 33 9’5 99 76 83 S
Kannoth .. 10 1673 138 164 114 1

Average .. 100 112 10'3 112 7
) il il it Bl _

/ ' . . . .

Tt is thus seen that considering both height growth, a.n'd sur-

vivals planting in early May has given the best resnlts—an increase

in survivals of 27 per cent and an increase in height growth of
40 per cent over normal early June stump-planting.

Tt is to be moted that this best date is slightly later than that
obtained in previous year's experiments (April 16th) and is
accounted for by the abnormal year but even planting on April
16th was considerably better than normal June planting in mean
height growth (an increase of 46 per cent) and practically the same
in survival percentage.

(For full experimental data see paragraph 248.)

66. Pterocarpus marsupium.—Four experiments at four centres
gave the following abbreviated results :—

Percentage of survivals of «tumps planted on

Experi- - - N
Experimental me;)xt Alst . Asn}l \FE }\[oqtl‘j JLSrEe
. i ri May May

garden. rumber 1‘5)3]'5 15)35. 1935. 1935. 1035.
Dhoni .. 8t 38 58 79 R2 68
Topslip . 92 32 40 iz 19 22
Regur . 4n 76 86 {S gl 32
Kannoth, e 11 86 60 82 74 82

(=3
—
=1
o
=]
18l

Average ., 58

Mean leight growth in inches after one scason.

Dhon! 81 20-4 212 144 121 104
Topslip .. 92 112 7°8 73 70 oo
Begur . 10 125 1374 124 10°5 7:9
Kannoth .. 11 76 67 71 62 44

Average .. 129 12-3 101 90 72

l
|
J
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- April 15¢h has given the best results when both height growth
and- survivals are considered but there is little difference between
the results of the period 1st April to 1st May. ’

April 15th results show an increase of 18 per cent in survivals
and 71 per cent in mean height growth over normal early June
planting.

(For full experimental data see .paragraph 249.)

67. Terminalia crenulata.—Two experiments at two.centres’

have given the following abbreviated results :-—

Percentage of survivals of stumps planted on

Ex;}crl— -~ -
Exyperimental ment 1st 15th 1st . 15th 1st
garden, number. .  April April . May May .June
1935, . 1035, 1935. 1935. 1935.
Begur . 39 44 T 82 . 78 .. ey
Kannoth ; .o . 12 62 48 92 6t~ T 72
‘ - Average .. 53 52 ©oTT 71 . 68,

-

Mean height growth in inches after one season.

Begur . 29 244 257 2070 267 236
Kannoth .. 12 148 162 154 143 100
7 Average .. 196 210 20°2 205 168

L3

Thus it is seen. that there is very little difference in the results
during the period April 15th-May 15th, but all are very superior
to normal June planting showing an increase in mean height
growth of 22 per cent. Again this best date is slightly later than

_ that obtained in previous years. '

(For full experimental data see paragraph 250.)

68. Artocarpus hirsute.—Two experiments were done at two
centres and gave the following abbreviated results :—

Percentage of survivals of stumps planted on
———————— A

F¥xperi-

Fxperimental ent Ist 15th 15t 15th Tst 15th
garden. number. April Avpril May May June June
1035.- 1935, 1935, 1933, 1935. 1935,
Begur . 11 .. v 18 18 14 86
Kannoth .. 13 § - '8 42 58 20 0

Mean height in inches after one season.

Begur .. 11 .. .. £0 14 - 31 37
Kaunoth I 13 35 35 56 64 58 7

Xote.—The exprriment at Begur was only started on 1st May 1933,

As is seen from the above tables early planting of this species
is poor and taken in conjunction with previous year’s results the
indication is that planting should not be done until late May or
early June. If planted earlier than this, although increased height
growth is obtained, the danger of poor stocking is great.

(For experimental data see paragraph 251.)

69. Stump-planting—Effect of diameter and age of stumps—
General.—(1) 1t has been found that measurement of collum dia-
meter of stumps is not usually accurately done by the ordinary
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district staff although it is within the powers of a trained research
staff. In consequence, this measurement was given up in favour
of the *‘ fat diameter ’ or diameter at the thickest part. With

. Lnost species it is not very different from the collum diameter and

. it is a measurement that the least intelligent of subordinates can
make and understand.

. {2) In most of the paragraphs on the effect: of the diameter
of stumps on resultant growth, abbreviated results are given and
these are often averaged. As in all experiments all diameters were
not used, it is of course, not accurate to do this averaging as some

- measurements will -give undue weight to certain diameters. It

hias been done (omitting abnormal figures) to give a general ides
-of the frend of the results. For those who wish to go deeply into
the figures, complete experimental data is given in Part II.

70. Teak.—Three experiments were done in three centres in
continuation of the work of previous years. Considering both sur-
vival percentage and mean height growth, results show 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 men-
tioned it does not appear to matter whether the stumps are one
or two years old. ) .

Abbreviated results are as follows :—

Diamecter of stumps in inches.
~

Locality. Age of stumps. l N
0'3/0r¢ 04/0°5 0'5/06 0°7/0'8 1'0/1'1 12/14 1820
) Survival percentage after one season.
Dhoni . Ope year . v &6 77 96 . . .o
Two years .. ‘e 79 - 83 90 . .. R
Topslip . One year .e 42 44 .. .. . -
Two years .. .. 59 75 .o .o .e
Begur .e One year . 74 .. 81 83 78 .. ve
Two years .. Ve .. . 83 80 82 .o
Three years . . 62
Average .. 74 83 81 . 55 7—9 S_‘.’. E .

‘¢ Topslip figures are omitted in the average as abnormal and giving undue weight to lower
diameters,

Mean height growth in inches after one scason.

Dhoni . One year 305 36 297 .
Two years .. .. 250 235 260 .

Topslip - One year .. 119 12:2 .. . ..
Two years . 85 89 . .. e

Begur - One year .. 22'8 .. 19-9 227 191 .
Two years . . .. 19°2 192 16:8 ..
Three years , . .o .. 138

Average .. 22'8 273 22-3 244 152 166 188

Topslip figures are omitted in the average as abnormal and giving tao much weight to the
smaljler diameters. .

(For full experimental data see paragraph 252.)

1. Dalbergz'a latifolia.—Tixperiments were done at Begur,
Dhox_n and Topslip but the experiment at Topslip gave too few
survivals to be of any use. Results at the first two centres show

5
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that the best stumps of this species are those of 0-2” to 0.6” dia-
meter and within this range there is practically no difference
between one year and two vear old stumps.

Abbreviated results are as follows :— :
' Diameter of stumps in inches.

P e, —— ~
00/0'1 01/02 02003 0-3/0'4 0405 0508 06,07,
Survival percentage after one season. .

Locality. Age of sumps,

Begur e One year . 86 92 - .. .. .. T s
R - Twoyears .. .. 98 ' 88 94 92 82 52
Dhoni . One year .. 69 86 81 .. P .. ..
. Two years .. 67 87 87 .e . ae
Average .. 74 91 88 94 92 82 ‘EE

Mean height growth in inches after one season.

Begur . One year .. 61 92 .. .. . .. .
. Two years ., .. 90 11-2 12:3 12°7 122 10'8

Dhont ! ..  Oneyear .. 103 122 117 .. .. ‘e .-
. ’1 Two years .. 101 127 142 .. .. .. .e

Average .. 88 108 124 123 127 122 109

(For full experimental data see paragraph 253.) _

72. Pterocarpus sharsupinm.—Three experiments were done at
three centres. Results show that stumps from 0-8” to 0.8” dia-
meter do best and that within this range 1t does not matter whether
the stump is one year or two years old. We do not appear to have
reached the upper limit in size and there is no reason to suppose
that stumps bigger than 0-8” diameter will not do well. ‘

Abbreviated results are as follows :—

Diameter of stumps in inches. -
A e,

——— e

[ ans = S =
01/02 02/0:3 ©:3/0'4 0°4/0'3 0°5/0°6 08107 0'7/0°8
Survival percentage after one season. ‘

Locality. Age of stumpa,

Begur .- One year .. 56 80 84 . 8G .. .o
Two years . e . 96 . 96 94 90
Dhoni .. One year . . 91 96 97 ., .
Two years ,, .. .. 80 02 90 . .
Topslip .. One year . 30 51 60 .. . .. .
Two years .. . 14 .32 . . . .

Average ., 56 80 88 94 94 04 g *

Mean height growth in inches after one season.

Begur .. One year . 64 101 12-1 . 153 s s
Two years .. . . 10'2 .. 134 143 138
Dhont .. One year . . . 194 187 217 . .
Two years .. . . 16°4 186 213 .. .
Topslip .. One year . 74 95 10-2 .. . . .
Two Sears .. . 81 91 . . .
Average .. 69 92 129 187 179 185 133

. * Topslip figures are omitted {n the average.

(For full experimental data see paragraph 254,

73. Terminalia crenulata.—Results with this species showed
that sturmps from 0-4” to 0-8” diameter do best and within this
range there is little difference between one year and two vears old
stumps.
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Smaller and larger diameters than this range gave poorer results
either in survival percentage or in mean height growth or in both.
Abbreviated results are as follows :—
Diameter of stumps in inches.
—

ity. - tumps. —— N
Locality. - Agoofstump 0'3/0'S 0°4/0°5 0506 06/07 0708 TOI1 1214

Survival percentage after one season.

.. One year . 92 . 98 . 86 30
Degur Twze) Sse':v.rs .. o .. 90 .. 80 56 33
Dhoni .. Onmeyear .. . 51 47 60 . ..
Two years .. % {i((i) (lil(()i 69
Toypslips .. One year .. . . . ..
el Two years .. 2 4 28 .- - .o .
Mean height growth in inches after. one season.
«»  Oneyear .. 237 .. 243 .. 250 19°2 e
Begur ' T;o 3ye?m'ts . .. .. 198 .. 190 143 125
Dhoni .. One year .. .. 323 318 311 .. . ..
Two years .. 15 2222 .;.:S{ 284 .. e I
Topsli ‘e One year . 5 y 6 . .. .e .
D Two years .. 17°0 285 202 .. .. .e .e
Average .. 188 2 239 29-8 230 170 125

(For full experimental data see paragraph 255.)

74. Artocarpus lirsuta.—Stumps one and two years old from
0-1” to 0-6” diameter were experimiented with. Results indicate
that within this rapge the older and bigger the stumps the better
are the results. The best diameter is probably above this range.

(For full "experimental data see paragraph 256.)

75. Stump-planting—FEffect of length of root—Teak.—Three
experiments were done at three centres in repetition of the work of
the past few years. The experiments were with two diameters of
stumps, 0-3” to 0-4” and 0-7” to 0-8” and root lengths of 4”7, 6”, 8"
and 10” for each of the two diameter classes. The present normal
stump root length of 8 inches was taken as control.

‘This year’s results again confirm previous year’s work that there
is no appreciable difference in survival percentage and no signifi-
cant difference in mean height growth between the different root
lengths. In this year’s experiments also there were slightly better
survivals with the bigger diameter class of stumps but no appre-
ciable difference in mean height growth.

- This is best seen from the averaged results of the three experi-
ments :—

X 4" root. 67 root. 8" root. 10" root.
Diameter of .
stumps, Survi- Mean Survi-  Mean Survi- Mean Survi- Moean
val per height, val per  height.  val per hcight. val per height.
centage. centage., centage. centage.
3" to 04~
diameter .. 61 196" 69 20°5"" 60 172~ 62 19°1°
07710 0°8"*
diameter .. 62 1797 73 13-¢ 3t 209" 87 20°1°

(For full experimental data see paragraph 257.)

76. Stump-planting—Effect of coolic variation—Teak.—The
experiment reported in paragraph 77 of last year’s Annual Report
was repeated at Nilambur. The trentments used were (A) stumps
tightly planted by expert district planting coolies, (b) stumps
intentionally loosely planted (by the research ranger), and (¢)
stumps nipped tightly round the top with the base left loose in the
crowbar hole (by the research forester).
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. The three treatments were done twice, on 9th April 1935 in
“dry soil in dry weather and on 17th June 1935 in wet soil and in
- wet weather.

Measurements on 3lst December 1935 at the end of .the first .

growing - season showed that for each of the two planting dates,
there was practically no difference in survival percentage and no
significant difference in mean height growth between the three
treatments

“{For full experlmental data see paragraph 258.)

"77. In this experiment (although not its main object) a com-
parison of treatmnents (A) for the fwo dates gives an indication of
the risks of extreme early planting at Nilambur in an abnormally
poor year for pre-monsoon rains. It should -be noted however that
9th April 1935, the date of early planting, is at least ome week
earlier than our experiments indicate as the. best date of early
planting in any centre.

These results are—

Date of Survival Mean height Difference Significance.
planting. Dercentage. in inches. of means,
oth April 1935 . 681 26'404+1'86 + 5504217 8
17th June 1935 o4 20790£1°12 Control. .

Thus although the survival percentage of the early planted
.- stumps 'is not nearly as good as that of the late planted stumps
. yet their mean height growth is significantly superior to the extent
‘i of 26 per cent. »

As already noted above this is an indication 6f the extreme risks
run in early plantmv

78. 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 bun-
dles 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 1935 and in the other set the plants
were dug up after they had sprouted and were planted on 5th
May 1935.

The stumps dug up before sprouting took place stored well for
15 days and then very rapidly deteriorated, while those dug up
after sprouting, deteriorated by 50 per cent in 15 days and b_s 75
per cent in 30 da.ys. There was -practically no difference at all in
the resulting height growth of all survivals of all periods of storage.

In 1933 which was a good year climatically, stumps kept for
four weeks, in 1934 (a poor year) for three weeks, while in 1935
(an abnormally poor year) they kept for two weeks and still gave
reasonable survivals. This indicates that even under exceptionally

" adverse weather conditions they will keep long enough to be sent
from any one part of the Presidency to any other mthout fear of
serious deterioration.
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(For full experimental data see paragraph 259.)

79. Stump-planting—Transport of stumps—Teak.—In 1934 teak
stumps were sent from Nilambur to the following districts :—

Upper Godavari, Lower Godavari, Tinnevelly, Wynaad,
South Mangalore and North Mangalore.

The objects of this experiment were to find out (1) whether
teak stumps would travel long distances without deterioration, and
(2) whether teak stumps ralsed in one locality would thrive in o
distant locality under very different climatic conditions. The stumps
sent to North Mangalore division failed almost completely owing
to a very abnormal hot weather, the local stumps put in with them
as controls also failed. At the end of the second year in Wynaad,
Lower Godavari and two of the three South Mangalore experi-
ments the Nilambur stumps were significantly ahead of the local
stumps in mean height growth to the extent of 26 per cent, 21 per
cent, 84 per cent and 26 per cent, respectively, while in the Lower
Godavari experiment local stumps were significantly better by 33
per cent and in one of the South Mangalore experiments local
stumps were ahead by § per cent (not significant).

In the Tinnevelly jexperiment local stumps were significantly
ahead in mean height growth by 8 per cent at the end of the first
year. Second year measurements have not yet been received.

There was no appreciable difference in percentage of survivals
between treatments in any of the experiments.

The longest journey was to Upper Godavari where the stumps
took a fortnight to travel, approximately 1,000 miles.

80. Thus teak stumps will travel long distances without deteriora-

tion and thrive in climates very different from where they were |

raised.

Abbreviated results at the end of the second year are :—
Surs

o vivels Mean Difference g
District. Treatment. per- - height in from =1
cent- feet. control. 58
age. 7]
Wynaad Local stumps .. 92 6:3640-22  Control.
Nilambur stumps. 99 8274016 41-714-0-27 S.
Upper Godavari .. Localstumps .. 99 5954019 Control.
- Nilambur stumps. 97 4474017 —1'484-0:25 S.
Lower Godavari .. Loeal stumps .. 94 7454009 Control.
Nilambur stumps. 96 8984014 +15340-17 S.
Bouth Mangalore Loeal sturaps .. 93 10-5146'28 Control.
Experiment 2, Nilambur stumps. 84 9914028 —0'60-40'39 N.S.
South Mangalore Local stumps .. 85 1054+ 0-10 Control.
Experiment 3. - Nilambur stumps. 90 3-35L0'15 41604018 S.
South Mangalore Local stumps .. 79 6:47-£0'53 Control.
Experiment 4. Nilambur stumps. 89 8-16 4049 +1:694.0-73 S.
Tinnevelly .. Localsturaps .. 935 53084012 Control.
Nilambur stumps. 97 550+0'14 —0481.017 5.

Note, —The results given for the Tinnevelly experiment are those at the end of the first year.
8L. Stump-planting in swampy areas—Pterocarpus marsupium

and Terminalia crenulata.—An interesting experiment was done
in Palghat division in the regeneration of old paddy plots which
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tbccu'r in the middle of a reserve. In this area the district had been
doing mound sowings for some years (as prescribed in the Work-
‘ing Plan) ‘and failed to get reasonable results.

- In part of the current area Pterocarpus marsupium and Termi-
- nalia crenulata Were stump-planted (at the beginning of the mon-
* -soom) in crowbar holes without any other soil preparation. Enu-
~“meration at the end of March showed that with Pterocarpus
marsupium survivals were 56 per cent with an average height of
4 feet, 6 .inches and with Terminalia crenulata- survivals were 80
per cent with an average height of 7 feet. Had pre-monsoon stump-
“ planting been done results would probably have been even better.

82. Transplanting—Chloroxylon swictenia.—An attempt was
‘made to establish Ceylon satinwood in mixed deciduous forest of
good quality after clear-felling. At the end of the first season
although comparatively small height growth had been put on, the
plants looked healthy and 68 per cent were surviving.

It is to be seen how they fare in the second year.

83. Teak plantations—Casualty replacements 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 the results obtained so far :—

In no case so far investigated have the replacements ever
become more than half the height of the surrounding plantation
even at the end of the fourth year of the plantation and this is
only one year before the first thinning: It is also seen from the
table that many of the replacements die out.

Year of Number of Percentage
. Experi- cagualty  casualties of original
Divislon. ment Area. replace- replaced in planting
: number, ment. the second replaced.
year.
ACs,
: (1) (2) 3) (4) (3) (6)
Palghat .. .a .. e 135 2 1933 318 13
Do, .. S «s .. 140 3 1934 108 33
Do. . .. .. . 145 % 1935 114 19
) 1 1935 110 18
Coimbatore South -, .o 61 i 1934 121 20
At end of second year of At end of third year of
plantation, plantation. .

€ 2] Ty
Average height of Average height of

Percentage

replacemerts to Percentage replacements to
casualties average casualties average
surviving. height of surviving. height of
i plattation. plantation.
) (8) 9) (10)
7 1/6 62 1/2
48 1/8 26 1/2
B5 1/5 . .
N 85 147 .- ..
- 17 5 - 17 1/3

At end of fourth year of plantation,

—
Percentage casnalties Average height of replacements to

surviving. average height of plantation.
(11) (12)
50 1,2
L In flat country,
N caee ' In lilly country.

“sas T
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84. Teak Coppice forest—Filling in blanks with; stumps.—
Observation of Experimental Plot No. 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 one acre. In 1936,
after 10 years (i.e., one-third of the rotation of 30 years) 55 per
cent of the stumps were still surviving but were only half'the girth
and half 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 does not appear likey as they are now very heavily
suppressed.

85. Effect of taungya (ponam) crops on the growth of teak in
a plantation.—In Experimental Plot No. 17, Wynaad Division,
the retarding effect of a ponam crop of ragi (Eleusine coracana)
was again demonstrated—vide last year’s Annual Report, para-
graph 89. In this experiment also a crop of ‘‘ dhall " (Cajenus
indicus—a leguminous crop) showed an improvement in the teak.

This experiment wag continued in the second year to see
whether this retarding effect of a heavy ponam crop, such as ragi
could be counteracted by the use of such cover crops as sunn-hemp
(Crotolaria juncce) and boga (Tephrosia candida).

Results are best seen froin the following table in which the
mean height growth of the control is shown as 100 each year :—

N Crop. Height growth.
A, A

[ \ —~ \
First year. Second year, First year. Second year.
A Dhall . Dhall 116 93
B Ragi .. sunn-hemp 74 814
C Do. . Boga 7 S
D Do. .. No crop 83 a3
E Control .. Sunn-hemp 93 92
¥ Do. .. Boga, 92 103
C G Do, . Control 100 100

86. The following points are to be noted :—

. (1) Treatment A.—The retarding effect of the dhall is seen
in the second year when the teak at the end of the first
year was 16 per cent ahead of the control and at the end of
the second year is 7 per cent behind.

- (2) Treatments B, C and D.—In these three plots the ragi

" in the first year had a retarding effect of 17 to 26 per cent.
In the second year all these plots have improved to about
the same extent (10 per cent). TLus the improvement with
sunn-hemp or boga is only as good as that without any
crop in the second year (D) and not better.

3) Treatments E and F.—These had no crop in the first
year. Plot I which had sunn-hemp in the second year
has maintained its position but Plot ¥ which had boga in
the second year has definitely improved.

The general result of the experiment is that all the crops used
cause a retardation in the growth of the teak, but of all the crops

i
i
i

h
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used this retardation is greatest with a crop of ragi. 1Tt is a dense
crop.and causes’intense competition with the teak.

 “(For. full experimental data see paragraph 260.)

.~ .87. Comparison of early and late stump-planting of teak with
‘and without a ponam crop of ragi.—Observation of Experimental
Plot No.: 18, Wynaad Division (reported in last year’s Annual
~ Report—paragraph 94), was continued to see whether the advan-
tages obtained by early planting lasted in the second year. The
plot had four treatments in the first year: (A) early planting with
-a ponam crop, (B) early planting without ponam crop, (C) late
planting with a ponam crop and (D) late planting without a ponam
crop. ‘

The early planting was done on 21st April 1934 and the late
planting on 23rd May 1934. Ragi was sown in A and C on 26th
June 1934 and reaped in November 1934. Survivals were much
better in the early planting than in the late planting. Results
are best seen in the table given below in which the mean height
growth is expressed in terms of treatment D :—

End of first year.

; ‘Treatments, End of second year.
A. Early planting (with ponam) .. .. 235 . 263
B. Do. - (withont ponam) .. .. 224 248
(. Lgste planting (with ponam) .. e 108 93
D, Do. - (without ponam) . .. 100 : 100

‘Tt is thus seen that the effects of the first year treatment are
practically unchanged at the end of the second year although ail
plots received the same treatment in the second year. These
results again clearly demonstrate the benefits of early planting,

(For full experimental data see paragraph 261.)

88. Effect of planting distance on the height growth of the teak
and on weeding costs.—Experimental Plot No. 21, Wynaad, in'which
planting at 8" x 8’ is compared with that at 6" x 6" was remeasured.
It is now two years old. There is no appreciable difference in sur-
vival percentage but the 3" x 3’ teak is significantly ahead in mean
height growth to the extent of 14 per cent. Weeding costs in the
6’ x 6’ area is in the proportion of 1.7:1 to those in the 8" x38’
area.

Both sets of plants are now definitely above weed growth except
for occasional plants and the indication is that the extra cost of
planting at 3" x 38" is not offset by the saving effected on weeding
by the closer planting. The effect on height growth up to two
years is small. The third year will probably see a much greater
difference.

(b) Evergreen rain forests.

89.: All the artificial regeneration experiments done in evergreen
rain forests with the exception of one (Experimental Plot No. 27,
Wynaad—Raising of evergreens after clear-felling and burning with
and without cover crops) have been planting under shade and are
therefore reported in part (ix) of this chapter ‘‘ Underplanting ”’
below (paragraphs 153 to 168), :
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(¢) Dry fuel forests.

90. Research in the problems of the artificial regeneration of
dry fuel forests is being continued and during the year the Experi-
mental Garden at Emmanur (Coimbatore North Division), has been
extended and developed.

It was pointed out in last vear's report (paragraph 98) that in
the dry fuel areas, the rainfall is very variable both in quantity and
season year by year and that in consequence all results and indica-
tions must be accepted with caution as they need many repetitions
for confirmation. :

‘This is again brought to notice this year. The rainfall was
abnormal in that the South-West monsoon was late in starting and
although light, its showers continued nearly up to the North-East
monsoon, which is the main source of rain in these districts. In
consequence there was practically no dry hot spell in August and
September and the usual inter-monsoon casualties were few. A
perusil of this year’s results in comparison with those of last year
will show many differences:due to this climatic condition.

91. During the year there have been several criticisms of the
smallness of research survivals’ and height growths compared with
district work. I would like to bring to notice that in a research
experiment, on sowing, a limited number of seed are sown on a
particular date and there is no resowing and no individual atten-
tion given to plants, such as thinning out or soil-working by the
forest guard as occurs in district ‘‘ rabs.”

The height given is the mean height, i.e., the average height
of every plant that survives. In a district rab, seed is sown and
resown, as the plants develop they are thinned out so that in the
end only the best plants are left and it is the best of these that
strikes the eye of an inspecting officer and gives him his idea of
height growth. '

92. Research into the problems of these dry fuel forests is still
only in an initial stage and in general, detailed working of signi-
ficance has not been considered necessary as at present the experi-
ments are only intended to give us indications of the direction of
further work. - Further it is not for two or three yvears that plants
can be considered established.

93. District work.—** Rab ” regeneration work continues to be
done on an increasing scale in the dry districts. During tours it has
been very noticeable that while many districts arc getting excel-
]f:nt results, in other districts results are poor, and this is generally
due to the lack of experience (and also sometimes apathy) of the
district staff, generally in districts which have sandal or timber
work to do and regard their dry fuel forests as side lines.

In consequence, during the year a questionnaire was sent out
and -the following short note embodies what the districts have
found to give the best results during the last three or four years.
It is the result of experience (not backed by research) and is

a .
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. intended -to give those districtstexperiencing difficulty an idea of
.+ what is being done successfully elsewhere.

94. Size of plot.—~It is general experience that small patch work
is-invariably lost in a few years. The best plots have been found
to be in flat country 50" x 20’, on medium to steep slopes 75" mini-
mum length and 10" minimum width, the plots running along the

- contours. The number of plots per acre varies with local conditions
- such as the general stocking of the coupe and brushwood available.
~ It is usually 2 to 5 per cent of the area.

~+ - 95. Burning.—Brushwood, etc., heaped 4’~5" and beaten down
. to about. 3 feet high. Burning to be done in the evening, against
" the-wind, early in the year before the hazardous fire season starts
- (February or early, March). ,
 96. Soil-working and preparation of the area.—Immediately
after the burn the area to be soil-worked abont 6 inches deep and
- the ash thoroughly mixed with the soil. This avoids the ash being
- lost by wind or rain before sowing. Opinion differs as to whether
~:thé soil-working should be in strips about 2 feet to 3 feet apart or

* general over the whole plot. If done in lines, the line to run along
.-~ the contour,

97, Bunding.—As soon as the soil preparation is done the plot
~has to be protected against the wash of pre-monsoon thunder
~ showers. This is done by bunding slopes and depressions, ete.,
~with either stone bunds or small branches pegged down. This at

- first sight appears to be a rather unnecessary operation but all dis-
- tricts that have tried it are convinced of its great utility and it must
'be remembered that many of the sceds of dry fuel species are small

and light and owing to the uncertainty of rains often lie for months
in the soil before germinating. ; '

On gentle slopes earth bunds have been found quite eflective.

98. Seed collection.—Most districts use local seed and it is col-
lected from selected and marked mother trees of moderate size,
good form and general health. T.ocal seed should be used whenever

" possible except when the local strain of a species is not as good as
elsewhere.

99. Sowing.—Nearly all districts consider direct sowing the best
method to use for most species. Opinions differ as to the time of
sowing but the general practice is to sow with the first showers of
the south-west monsoon (May-June) and to go on resowing at

‘reasonable intervals until a full stocking is obtained. This is because
~the rain is very variable in quantity and season. Many of the
seedlings resulting from the south-west monsoon germination die off
in the hot dry spell between the monsoons and full stocking is only
usually obtained by the north-east monsoon (October~November).
It is useless to resow after about October 15th as any seedlings
- - that result usually die in the following hot weather.

.- The main object is to get a full stocking as soon as possible.
Seed is cheap and easy to collect and for most species is_plentiful.

-
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100. Method of sowing.—Most dis_tr‘icts use untr‘eited seliql:
This is because treated seed although giving a much blg rer :izl; -
nation, owing to the uncertainty of rains, it often germin ‘
the wrong time and heavy casualties result. . .

Sowing is usually done in lines 2'-3" apart, t(llei .quantlt%hc;t Zzgd
used depending on the species zmdA IO(."Zlil cgu itions.
is sown at a depth of about }” because of wash.

101. Tending—First ycar.—(1) Bunds must Dbe xvaﬁclledl; _1'3(;
paired and extended if necessary to prevent young seedlings being
washed away. o )

- (2) Soil-working.—About one month after germination soil-

working starts and, if possible, is done just before and just after

yain. It is done often and starts by being about 17-2 ”dgspdand
by the end of the north-east monsoon has got to z}b()t}’t 3 - delfieé)n.
In soil-working the soil must not be disturbed within 3 o?_a; see Ting
and the deeper working is often 1" away. A final soﬂ-workuxg, ltsh done
about February half way between the lines of plants and this is

- the deepest one.

(8) Thinning out.—The growing seedlings mus:t Sla.via‘_'suﬁi&
clent space and thinning out by pulling up excess ‘EEC' 11)5:,&1:;1128
later by cutting them must be done. Otherwise many ;:gtgun o
occur during the hot weather due to the intense compe 1‘12 .
soil moisture, cte. This operation is usually done from October—
February.

102. Tending—=Sccond year.—If tending has been properlty
done in the first year little has to be done except thlnnmg'ou .
Cassiu stamea is usually grown on the edges of plots to foxfn a
protecting surround against browsers and in consequence llf- lexcisé;
plants are lopped at about 8" height the hedge is not broken a
yet the best plants are given sufficient growing space.

Poorer plots may need 1 or 2 deep soil workings. 7 Underlnto
circumstances should any leaf litter be removed from the p(;.
(‘This is often done by the local Forest Guard as it makes the
plot look neater!) »

102. Replacing  casualtics.—All distriets  arve ag'reed tthag
attempts to replace casualties in the second year are a waste 0
time, . . .

104. Lay out of specics in the plots.—Browsing 1s tll}c 1]1;:1111
dumage the plots suffer from and general method thuf‘.m‘; een
evolved is to raise a living non-browsed hedge (usually Cassia 5z‘ame<f%
all round the plot. . Inside the plot the other species are a'rm?%sf](t
in lines. As many of the more valuable species are very 1‘5 g
foliaged, the lines usually alternate hght folinged species and
beavy foliaged spectes for soil protection.

105. Gencral characteristics of species—(1) Scldon browsed—
Cassia siamea. ’
Cleistanthus collinus.
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Pterospermum suberifolium.
Wrightia tinctoria.
Zizyphus jujuba.
Dolichandrone crispa.

. Dodonea viscosa.
Pongamia glabra.

(2) Generally browsed—
¢ Pterocarpus marsupium.
. Pterocarpus santalinus.

Albizzia amara. |
Albizzia lebbek.
Azadirachta indica.
-Dalbergia latifolia.
Hardwickia binata.
Tamarindus indica.
Anogeissus latifolia.
Chloroxylon swietenia.

(8) Suitable for stiff soils—
Pterocarpus marsupium.
Hardwickia binata.
Albizzia odoratissima.

(4) Suitable for hill slopcs—
Pterocarpus santalinus. !
Azadirachta indica.
Dolichandrone crispa.

(8) Suitable to degruded arcas with stunted Acacia sundra—
"Acacia sundra. :
Acacia leucophloea.
Azadirachta indica.
Zizyphus jujuba.
Albizzia lebbek.
Albizzia amara.
Dolichandrone crispa.
(6) Examples of light foliaged species—
Acacia sundra.
Acacia leucophloca.
Acacia ferruginea.
Azadirachta indica.
Zizyphus jujuba.
Albizzia lebbel:.
-Albizzia odoratissima.
Albizzia stipulata.
Pitliccolobium. dulce.
(7) Examples of heavy foliaged spccics—
Dolichandrone erispa.
" Dalichandrone faleata.
Wrightia tinetoria.
Cleistanthus collinus.
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106. Species and the percentage of districts that consider them
successful in *“ rab " plots—
PER CENT.
Cassia siamiea ... 100
Albizzia lebbek o
Azadirachta indica
Dolichandrone crispa . .
Acacia sundra ... 60
Albizzia odoratissima
Pterocarpus santalinus 45
Pterocarpus marsupiiin .
Albizzia amara ...
Dalbergia latifolia .
Hardwickia binata
Wrightia tinctoria -
Zizyphus jujuba
Pithecolobium Idzllcc e e et
Cassia fistula ... e
Cassia marginata W
Acacia leucophloea
Acacia ferruginea 5
Albizzid stipulate e & 15
Cleistanthus collinus
Dolichandrone falcata
Tamarindus indica cer )
107. Height growth.—In general the height growth of Cassia
siantea is about 5-10" in two years and of most of the other species
2-5" in two years.

75
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108. Supervision and cost.—The districts that are producing
the best results with their rab work agree very closely in their
opinions of cost and supervision and think that a Forest Guard
can look after 25,000-80.000 square feet of rab regeneration in
addition to all his other duties.

The cost of rab work is 6 to 7 annas per 1,000 square fgei of
regeneration. This money is spent chiefly on the initial sotl pre-
paration and the final deep soil working which is done about
February. Heaping of slash is done by the coupe contractor as
part of his contract, and all other works are done by the Tforest
Guard in charge.

109. A certain amount of uncertainty has been experienced in
deciding which is the best season for artificial regeneration operi-
tions in these dry fuel forests which have a little of both the
south-west and north-cast monsoons and in consequence many of
the experiments done in Emmanur Experimental Garden during
the yeir have had this point as one of their main objects.

110. Dircet sowing in « burned over arcu—DBest season.—Re-
weasurement of Fxperiment 1 () Fimmanur Txperimental Garden
showed that the best season for direct sowing in 1931 was carly
October. The following species were experimented with, Adcaciu
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sundre; Albizzia-amara; Anacardium oceidentale, Cassia stamea,
_Acacia ferruginea. * Variations in mean height growth had largely
evened out during. the second year but the survival percentage
still showed o definite indication of the best date.

-~ (Forfull experiniental data see paragraph 262.) ‘

© 111, A repetition of the above experiment was made in 1935
- with six species (cacia auriculaformis, Acacia ferruginea, Acacia
- sundra, Albizzia amara, Anacardium occidentale and Cassia sia-
mea (Bxperiments 13 to 18, Emmanur Experimental Garden).
“Measurements on 20th January 1936 showed a very much higher
survival percentage and imean height growth than was obtained

- last year.  With nearly all the species tried the best date of sowing

“was found {o be August Ist but several of the spelies showed a
secondury best dute in early October, though these results were
not quite as good as the August sowings. The August best date

_is due to the abnormal monsoon mentioned in paragraph 5.

- (For full experimental data see paragraph 263.)

' 112. Direct sowing—Comparison of dry and watered beds.—
Experimuent 1 (i) Emmanur Experimental Garden supplementary
{o Experiment 1 (i) had as its object to see whether the best date
of direct sowing was different when the beds were watered. Re-
measurements of the survivals this year confirmed last year’s indi-
cation that although the stocking in the beds sown in the south-
west monsoon was greatly improved by watering, it was in general
‘not as good as that obtained in beds sown in the north-east mon-

- soon. Many of the inter-monsoon casualties were saved and of
course a greatly increased height growth was obtained.
(For full experimental data see paragraph 264.) ’
. 113. This experiment was repeated in 1935 in Experiments 19~
24 Emmanur Experimental Garden with six species and just as
in experiments 13-18 the best date of sowing had moved forward,
often being as early as Ist August. DMost species also showed a
secondary best date on Ist October. The abnormality of the rain-
“fall has also shown an interesting result as the mean height of
~plants in the watered beds is only two per cent better than that
of the dry beds. The species experimented with are :Acacia auri-
culiformis, JAcacic  ferruginea, Acacie sundra, Albizzia amara,
Anacardium oceidentale and Cassia sicinea.
(For full experimental data see paragraph 265.)

' 114. Direct “sowing—Compurison of (4) not burning but soil
working, (B) not burning and no soil working, (C) burning and
soil working and (D) burning and no-soil working.

_ (Nofe—In the expertments deseribed “in this seetion the soil working
is that done before sowing and is not soil working or soil ‘* aeration ”
doue after germination.) .

“In Experiment No. 5, Emmanur Iixperimental Garden of 1934
four treatments were applied in two of which the area was burned
- and the ash worked into the soil before sowing and in the remain-
_.ing two, no burning was done. In each of these two pairs of
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treatments in one the soil was worked 9”7 x9” x 6” at each patch
before sowing and in the other only enough soil working to sow
the seed was done.

' Re-measurement in January 1936 showed that the percentage
survivals and mean height of all four species were much better
in the two treatments which were burned than in the two un-
burned areas.

With regard to soil working, taking all four species together
the percentage survivals in the area not soil worked was 60 per

~cent better than that in the area soil worked but the mean height

growth was 40 per cent better when the =oil had been worked
hefore sowing.

The species concerned were Acacia leucophloea, Albizzia amara,
Cassia siamea and Tamarindug indica. '

(For full experimental data see paragraph 266.)

115. The experiment was repeated in 1935 (Emmanur Ixperi-
mental Garden, Iixperiments 42—17) with six species. Measure-
ments in January 1936 show that both in percentage of survivals
and mean height growth the plants of all six species wene much
hetter in_the burned areas than in the unburned areas.

With regard to soil working, tuking all six species together
the plants in the soil worked areas were 100 per cent better in
survival per cent and 10 per cent better in mean height growth
than the plants in the area not soil worked before sowing.

{(For full experimental data see paragraph 2067.)
116. Combining all the above results we have very definite in-

dications that burning is essential and that soil working before
sowing is decidedly beneficial.

117. Direct sowing—Comparison of sowing untreated sced and
germinating secd.—Re-measurement of FExperiment No. 6, Em-
manur Experimental Garden in February 1936 described in para-
graph 105 of last year's report still showed that there was very
little difference in mean height growth in the plants resulting from
the two treatments but that in the case of Acacia ferruginea, Pro-
sopm.jn]iﬂorrz and Acacia sundra the survival percentage of the
germinating seed was definitely greater than that of the untreated
seed.

In practice the difference in survival percentage can be over-
come by sowing more seed per patch and as seed of these species

is plentiful and cheap to collect it is doubtful whether the treat-
ment 1s worth while.

(For full experimental data see paragraph 268.) .

118. Comparison of sowing, entirc transplanting and stump-
planting.—Txperiment 4, Emmanur TFxperimental Garden in
which nine species were experimented with by the above three
methods of regeneration was re-measured in January 1936. This

re-measurement shows that stump-planting is not a suitable method
for regenerating these species.
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. Tor Albizzia amare, Cassic siamea, Acacia ferruginea and

 Tamarindus indica direct sowing has given the best results in sur-

~'vival percentage and mean height growth while for Acacia leuco-

phloea,  Azadirachta indica, Holoptelia integrifolia, Prosopis juli-

“ flora and ° Soymida febrifuga transplanting has given the best
results.- j ‘

" (For full experimental data see paragraph 269.)

7°119. The experiment was repeated in 1935 (Emmanur Experi-
“mental Garden Experiments 48 to 67) with 20 species! Results
~‘of sowings are very much better than last year owing to weather
_conditions which have already been mentioned. For all ‘species
cxcept Holoptelia intergrifolia sowing gave easily the best result.
“There were no survivals of stuinp-planting in any species and only
“a few s:urvivals of transplanting with eight of the 20 species.
The species experimented with are :— '
. Acacia arabica. -,
Acacia auriculiformis.
Acacia ferruginea.
Acacia leucophtoca.
Atacia planifrons.
Acacia sundra.
Albizzia amara.
Albizzia lebbek.
Anacardium occidentale.
Azadirachte indica.
Cassia marginata.
Cassie siamea.
Dolichandrotie ¢rispa.
Feronia elephantum.
+  Holoptelia integrifolia.
Pithecolobium - dulee.
- Prosopis juliflora.
Soymida febrifuga.
Tamarindus indica.
‘Wrightia tinctoria.

(For full experimental data see paragraph 270.)

120. Comparison of stump-planting and transplanting.—Ex
periments 26 and 31, Emmanur Experimental Garden had as thei
objects (@) to find the best season for stump planting, (b) to com
pare stump-planting and transplanting and (¢) to compare trans
planting at the commencement of the south-west and north-eas
monsoons.  Six species were experimented with.

Results with both stump-planting and transplanting were ver
poor compared with those of direct sowing mentioned in paragrapl
119 above.  In general for all species tried stump-planting gav

better results than transplanting. The best date of stump-plant
ing was October 1st for Acacia ferruginea, Albizzia lebbek, Cassi
marginata and Cassia siamea and August 1st for Clororylon swie
tenia and Pterocarpus santalinus.
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Yor Acacia ferruginea, Albizzia lebbek, and Ptervcurpus senta-
linus transplanting at the beginning of the north-east monsoon
was better than that at the beginning of the south-west monsoon,
Chloroxylon swietenia did best when transplanted in the south-
west monscon and Cassia marginata and Cassia siamea gave no
results with transplanting at all.

" The indications of this experiment taken in conjunction with
the results of the experiments on direct sowing are that (1) sowing
is better than transplanting or sturnp-planting and (2) if the latter
two methods are used the beginning of the north-east monsoon is
the best time to do them.

These resulis are somewhét different from those of last year
(vide paragraphs 107 and 108, Annual Report for 1934-35) and need
many repetitions to become conclusive. ‘

“(For full esperimental data see paragraph 271.)

121. Stump planting—best date.—In previous years (and in
this year also) stump-planting of one year old plants has met with
very little success and it was thought that this was possibly due
to using stumps which were not old enough. In experiments
No. 3141, Emmanur Experimental Garden ten species were ex-
perimented with and two year old stumps were planted on the
st of each month from July to November. The best date proved
to be October 1st but results were very poor indeed except for

Wrightia tinctoria which gave 83 per cent survivals by February
1936.

. This result confirms those of previouslyears that stump-planting
1s not a suitable method in dry fuel forests.at 4ll events for the
many species tried so far.

(For full experimental data see paragraph 272.)

122, Direct sowing of Santalum album in the open and under
bushes.—Last year’s experiment was repeated and in Experiment
68, Emmanur Experimental Garden seed of Santalum album was
sown with and without dhall and in the open and under bushes.
The best results were obtained without dhall under bushes but

only 8 per cent of the survivals look as though they will survive
the rest of the hot weather.

123. Santalun album—stump planting.—As mentioned in
paragraph 114 of last year’s report in North Salem division a great

deal of propagation of sandal is done by stump planting natural
forest plants of known age.

Tjhis method has been so successful that it was thought that
sending stumps from North Salem might solve the problem of

districts that experience difficulty in establishing sandal propaga-
tion centres. '

To test this supposition a consignment of 400 stumps was sent
rom Denkanikota to Emmanur Experimental Garden early in the
south-west monsoon. The stumps were planted three days after
digging up at Denkanikota and ten days after, half were watered,

7
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) hdlf’were not watered. They were planted with established hosts,
. others were planted at the same time as good hosts and again
_ others were planted into previously sown dball.

The result was that not a single stump sprouted.

The experiment was repeated during the north-east monsoon
‘with exactly the same result.

124. Parallel with the repetition, two similar sets of stumps
were planted at Denkanikota after being kept for varying times
up to three days with a fair success as shown below : —

Percentage survivals.

Stumps kept. I, ——
1 set. IT set.
Twohours . .. . .. . 839, 100 %
Qne day . ¥ ‘. . 95 % 78 9,
Two days .. . “ 100 % . 55 %
Three days . . 70 % 72 %

The experiment is being repeated using longer periods of
sto;age. .

125. Soil working in the first year—Experiments in recent
years in our goad teak areas have shown that soil working by fork-
ing (the mis-called soil ‘‘ aeration ') is of great expense and very
doubtful utility. In the last few 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. During the year seven
experiments have been done to test its efficacy ‘and below are
given the preliminary indications of these experiments which are
striking.

‘Two sets of experiments were done. In the first set, plants
were raised on a Very poor soil without a burn so that they would
be small and need all possible efforts to make them survive the
hot weather. - In the second set plants were raised on an average
soil, regeneration being preceded by a burn, so that the plants
would be of reasgnable size at the end of the north-east monsoon,

Soil working was done once a month from early December on-
wards. The operation was done in lines between the plants, care
being taken that the soil within 8” of each plant was not dis-
turbed.. The first operation was a scratching of the soil to a depth
of about 1”7 to 2” and each further soil working proceeded deeper
and slightly farther away from the plant line until a depth of
about 9” had been reached. (This is district practice in some of
the districts producing the best *‘ rabs ).

126. Results have been worked out up to the end of May and
show that the differences in height growth produced in favour of
soil working are appreciable (increases of 80 per cent and 20 per
cent with 2” and 97 plants respectively) but only significant in
four out of seven experiments. With regard to hot weather mor-
tality the operation has produced no differences with the 9” plants.
Survivals of this size were high and at the end of the hot weather
varied from 70 to 90 per cent. The great benefit of the soil work-
ing however showed itself in the saving of hot weather mortality
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f the small plants, the mortality with soil working being 14 per
ent only while that without soil working was 35 per cent.

The experiments are being continued and extended and it must
e remembered that the above are only preliminary indications of
he first sets of experiments done in this subject and need many
epetitions for confirmation.

Abbreviated results are given in the tables below :—

Emmanur Experimental Garden Experiments 3 (a), (b) and
¢) December 1935 to May 1936—(Plants initially 2” to 8” high).

Hot weather Control. Soil worked.
mortality. —
—— ey Initial Mean Initial Mean
Species- Soil " mean height nean height
Control.  worked, height in May . height in May
(Per in inches. 1936 in inches. ~ 193¢
cent). (Per cent). {in inches). (in inches).
ia ferruginea .. 30 11 305 4-14 300 372
ifgic;ﬂ; phiy ity .- 38 I 14 2-21 305 165 350
‘assia slamea .. 27 16 162 352 062 305
Average ! .. 36 14 296 387 179 342
] —
Increase in mean height .. 091 163"

Emmanur Experimental Garden Experiments 78 to 81— (Plants
nitially about 9" high).

Hot weather - Control, Soil worked.

wortality.
Initial Mean Initial Mean
Species. mean height mean height
Control. Soil height in May height in May
(Per worked. in inches. 1938 in inches. 1936
cent) (Per cent) {in inches). (in inches).
\cacia ferrugines .. 1 0 1207 16-80 1205 1573
Anacardjum occidentale. 4 1 583 803 655 10-69
Jassia siamea . . 5 3 819 16'33 795 17-64
Pithecolobium dulce .. 2 6 111t 1517 878 187
Average . 3 3 30 15°10 834 1570
Increase in mean height .. 5:80” 6867

(vi) AFFORESTATION.

127. Grassland catchment areas.—Experiments to examine
the possibility of re-afforesting some of the important catchment
areas of the Nilgiris were continued. The indigenous sholas of
these areas are rapidly disappearing, chiefly due to fire and grazing,
and in many places have completely degencrated to grass land.

These grass land areas are very poor and very exposed and re-
generation is difficult as we get heavy frosts, followed by a severe
drought in the hot weather.

128. Jacko's Nullah and Brooklands Experimental Gardens—
1934 sowings.—Work in these gardens in 1934 was confined to
sowings. Of the nurse species tried Broomi, (Cytisus scoparius),
Gorse (Ulex curopeus), Cassia tomentosa and Dodonea viscosa
showed promise of success. The use of gorse has however been
gven-up owing to the possibility of its becoming a pest as it has
done in some other countries. Cassia tomentosa and Dodonea vis-

:_Osa are also rather frost tender but can be raised with protec-
ion.
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- Acacia melanoxylon was the only one of the tree species show-
ing promise from sowings in 1934 which was a bad year for frost.

71935 sowings—Nurse specics.—Broom, Dodonea viscosa and
‘Cassia tomentosa have done quite well.

Tree species.—Seven species were tried, Acacia melanoxylon,
Acacia dealbata, Daphniphyllum glaucescens, Eugenia arnotii-
ana, Hakea saligna, Callitris thomboidea and Michelia nilagirica.
‘Fnumeration in May 1936 showed the following survivals :—

, PER CENT.
Acacia melanoxylon .. 46
Hakea saligna R 42 .
Eugenia arnottiana v e e .. 32
Acacia dealbata .. 28
Callitris rhomboidea ..o 11

Daphniphyllum seed does not usually germinate until the
second year. Work this year has very definitely indicated the
advantage obtained by digging up the soil and sifting’ it to remove
all grass roots before sowing. Small patches about 10 to 20 feet
square have been found to be much more successful than line or
pit sowings. -'

1935 planting—Entire transplants—Nurse specinis’.——Broom has
given very nearly 100 per cent success with transplants.

Tree. species.—Enumeration in May 1936 shows the following
suceess 1—

_ PER CENT.
- Acacia dealbata ... ... 46
Acacia melanozxylon Ve ... 33
Cupressus macrocarpa T ... 63
Hakea saligna ..o 42
Eugenia arnottiana P Y
" Callitris thomboidea e 24

Stump-planting—Nurse species.—Rubus moluccanus and Hy-
pericum mysorense have been successfully regenerated by stump-
planting showing 44 per cent and 35 per cent survivals in May 1936
respectively. : ‘

Tree species.—Of tree species Acacia melanoxylon and Maho-
nia leschenaultii have been stumped successfully showing 35 per
cent and 40 per cent:survivals in May 1936 respectively.

1935 branch cuttings.—Branch cuttings were tried of many of
the main shola species and common exotic species of the Nilgiris
but of them all, only Rubus lasiocarpus and Prinsepia utilis show
any prospect of success by this method.
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199. Regeneration of tree species in Gaultheria patches.—In
these grass lands, patches of Gaultheria often occur and in conse-
quence regeneration was tried in these patches, hoping that they
would provide a natural nurse and protection against frost and
drought.

1934 sowings.—Three species were tried, Ternstreemia japonica,
Eugenia arnottiana, and Daphuniphyllum glaucescens. The first
two of these species germinated well and showed promise but were
killed out by the exceptional frosts which killed the Gaultheria as
well. The Daphniphyllum glaucescens only germinated in the

_second year and now at the beginning of the third year shows 30

per cent success.

1935 sowings.—In 1935, three species were tried by sowing
and of these, the Daphniphyllum glaucescens has not germinated
yet and Eugenia arnottianaiand Acacia melanoxylon showed 60 per
cent and 17 per cent success respectively at the end of May 1936.

{

1935 planting—Entire transplants.—Transplanting in Gaul-
theria patches was done with nine species. Enumeration in May
1936 showed the following success :~—

PER CENT.
Hakea saligna ... B3
Eugenia "arnottiana <. 80
Neolitsea zeylanica . .. 50
Ternstraemia japonica .., R 2
Acacia melanoxylon e 25
Acacia dealbata .., . 20
Daphniphylium glaucescens .. 20
Microtropis ovalifolia .. 18

130. General—(1) Of the work done so far, regeneration in
patches of a natural nurse (Gaultheria) show the most promise and
in such patches transplanting is more successful than sowing.
It is probable also that even better results will be obtained by

stump planting those species that can be regenerated by this
method. *

(2) In open grass land the greatest success has been obtained
by removing the grass in small blocks and sifting the soil to
remove the grass roots. In these patches transplanting and
sturnp planting have been more successful than sowing and the

indicatior} is that a nurse species should be raised before the
tree species.

(3) In wet places even in open grass land Salir species can

be raised with ease from cuttings provided they are protected from
browsing.
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- Swemp edges and stream banks—Willow planting.

13l Saliz corulea var alba (Cricket bat willow).—Last year,
-, cuttings of the cricket bat willow were got out from England for

- experiments in the Nilgiris. After a journey under the most
~unfavourable conditions (vide last year's report, paragraph 120)

. they eventually arrived and were planted in four different places

~in several types of localities in early June. Within ten days of

- - planting 87 per cent produced shoots. At the time of dropping

- their leaves and starting their winter rest period at the end of
.~ October, 40 per cent were alive and healthy. They put out their
new leaves at the end of February.

.- In the middle of May 1936, after the start of premonséon
thunder showers and therefore the end of drought, 25 per cent
are alive and bealthy and have shoots 9” to 18” high. - They
have thus successfully withstood the very feeble south-west and
north-east monsoons after they were planted, the frost of the
winter, and the severe drought of this hot weather. -

: Present indications are that they are likely to-thrive under
Nilgiris conditions. They appear to need good drainage and
plenty of moisture but no stagnation. «

132, Salix babylonica.—Cuttings of a Saliz 'used for basket
making and alleged to be Saliz babylonica (though not yet defi-
nitely identified) were planted in the Nilgiris at the end of October
1935. The maximum sprouting was 70 per cent and in the
middle of May 1935, 65 per cent were alive and looking very
healthy with shoots up to 8’ long. This species looks particularly
promising in the localities tried.

133. Saliz tetrasperma.—Cuttings of this indigenous willow
(which can also be used for basket making) were tried with a fair
success. With this species no trees had been pollarded, and in
consequence young switchy pollard shoots (which usually make
the best cuttings) were not available and quite old branch cut-
tings had to be used. In spite of this, at the end of May 1936,
20 per cent were alive and healthy.

In May/June 1935 a consignment of cuttings of this willow was
sent up to the Anamalais where a species suitable for basket mak-
ing was required to be grown in the swamps in tea plantations
at an elevation of approximately 5,000, 1In May 1936 this ¢on-
signment showed 75 per cent success, the plants looking well-
established with shoots 1} to 2’ long.

134. General.—We have thus had a very fair success with
Saliz species. They must however be protected from browsing
to which they are very tender. One of their possibilities is for
growing along the bare banks of some of the Niigiris fishing
streams fo encourage insect food for the fish which in many places
is at present lacking. If pollarded they could also be used for
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sket making as is done with a similar spectes in the Thames
ley without in.any way interfering with the grazing and water-
g of cattle.

{vi1) TENDING, THINNING, CLBANING, ETC.

135. Weeding practice~—Teak plantations—First year.—TIn con-
tinuation of the many garden and smal} scale experiments already
done in first year teak plantation weeding practice, two large
scale Experimental plots (134, Nilambur division and 146, Pgl-

~ghat) were started. These experiments are both arranged in large

randomized blocks in the form of latin squares and each caovers
an area of approximately two acres.

In the Nilambur experiment measurements in February 1936
showed that there was no appreciable difference in percentage of
survivals between the four treatments which were (A) clean scrap-
mg (B) scraping in 4’ strips (C) Land pulling of weeds when
possible and when not posiible weed cutting (this is the control),
(D) forking in 4’ strips.

“In mean height growth (A), (B) and (D) were all significantly
better than the control (C). In this experiment also forking in
4" strips was significantly inferior to scraping in 4’ strips.

The actual cost of weeding only were in the proportion.

Clean scraping : 4 forking : 4 scraping :: 39 : 2.5 : 1.

The cost of the control weeding is not given as a misgunided
attempt to do a hand pulling of weeds when a weed cutting was

indicated made a comparison with the costs of the other treat-
ments impossible.

Detailed measurements are as follows :—

Suryi-
Treatment val per~ Aean hejght Differenco  Significance.
centage.  in inches. of means,
A, Clean scraping Ve .. 97 24104109 + $501-120 8.
B. &ecraping ", . . 99 267456209 4 6834136 8.
[o8 H’;md palling and weed cutting. 95 19840082 Control.
D. # forking . .. e 99 2060 +0°80 4+ U121 S.
Comparison of (BYand (D)
Treatment. 3ean height Difference Significance .
in fuches. of means.,
B. 4 seraping .. . 2648 1209 Control. ..
D. 4 forking .. ‘ 22603080  — ¥R8L141 s,

136. In the Palghat Experiment 5 treatments were used (A)
forking in 4" strips (B) scraping in 4" strips (C) clean scraping
(D) hand pulling of weeds when possible and when not possible
weed cutting () weed cutting control. Measurements in Febru-
ary 1936 showed no appreciable difference in percentage of survi-
valy between treatments. -

In mean height growth all treatments were significantly better
ihan.the_control and clean scraping gave the best resalts of all,
Forking in 4" strips was slightly (1 per cent) but not significantly
better than scraping in 4’ strips.
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- The actual ‘costs of weeding only were in the proportion :—
, " A:B:C:D:E ::39 :22:36 :22 :1.
. Detailed measurements are as follows :— :
: : ) Survi- Mean height - Difference
Treatment. val per- : * in inches. of means, Significance.
P . centage. : .
A- 4" forking .. . . . 79 15184060 + 40307 S.
~.B. 4" scraping .. .. .. .. 75 1500068 + 3'85:40°84 8, -
" Q. Clean scraping e . .. 77 17°80 1089 4+ 6654102 S.
: - D Hand pulling ve T .. .. 75 1486 1077 + 3714092 S
~E. Weed cut control .. N e 85 11'15.£0°50 Control. ’
) Comparison of (A) and (B).
Treatment. Mean height Difference pf - Significance.
in inches. means. ", T *
A. 4 forking 15°184-0'60 + 0184091 N.S.
B. 4’ scraping .. . 1500068 Control.

137. The above two large scale experiments again clearly de-
monstrate that for.two 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 the first year of 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. J

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

In both the above experiments at the end of the first year the
general average height of the plants in all treatments is poor
15" at Palghat and 24” at Nilambur compared with that obtained

- in a more propitious year climatically. In consequence they are

both being continued through the second year, treatments will be
applied in mid April and measurements taken in early July, and
after monsoon about mid September, a final treatment applied

- followed by a final measurement in the following February when

growth hag stopped.

This further treatment will decide whether forking is more
beneficial than scraping in the first hot weather after formation
of the plantation.

138. Experimental’ Plot No. 60, South Coimbatore division
was observed during the second year (although all plots were
given the same weeding treatment) to see whether the differences
at the end of the first year due to different weeding treatments
were maintained. Measurements in January showed that bofh
the scraped and forked treatments had improved their positions
with regard to the -weed cut control.

Detailed measurements are :—

Treatment. - Fercentage Mean height Difference Significance,
sUrvi- in of
. vals, feet. means.
A. 4’ scraping .. e 82 720 £ 02 .. 4+ 057+038 .. NS.
B-4’ forking .. . 90 823402+ .. +165+037 .. 8.
C. Weed cut control .- 83 663+ 023 ..  Control. .
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In this experimuent the forked area was significantly better
than the scraped avea in mean height growth at the end of two
years to the extent of 14 per cent but it had cost approximately
twice as much in weeding charges. This is also o large scale
experiment covering two acres.

‘ .'139.'-We’eding practice~Teak plantation—Second year.—Pre-
vious experiments have shown that in the second year also fork-
ing generally produces a slight but not significant. increase in

height grawth of 5-10 per cent over scraping.

~ In Experimental Plot 133, Nilambur 4’ seraping was coro-
pared with clean scraping as weeding methods in the second year
of-a teak plantation. At the beginning of the year the area To
be clean-scraped was 15 per cent and at the end of the year only
4 -per cent poorer in mean height growth than the area scraped
in 4" strips. :

- In this experiment the increase in mean height growth (and
in-cost also) due to cleéan seraping as opposed to strip scraping is
almost the same as to be expected between strip forking and strip
scraping. The indication is therefore that in the second vear of
a teak plantation no weeding method more costly than strip
scraping s necessary. In this case the plantation was 3 high
at the beginning of the sccond year and 14 high at the end of
the year and it is probable that no weeding other than the cheapest
(le., weed cutting) would have been really necessary.

. 140, It should be noted that these results on weeding prac-
tice shg)wing. that the small beneficial effect of forking is not
economically justified have all heen obtained in clear-felled areas
o mixed deciduous forest of good quality with a light friable
loamy soil and rainfall of 60 to 100 inches per annpum. 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 preliminary results are given
i paragraph 125, ‘

- W41 Effect of burning and cutting back a teak plantation in
ﬂ}e_ﬁrst hot weather after formation.—The experiments in this
subject were repeated in Tixperimental Plot 24, Wynaad division
and 63, Coimbatore South division, Treatments applied were
four (A) control—left _alone (B) cut back but not burned, (C)
burned and cut back after the teak had started to sprout and (D)
burned and cut back before the teak started to sprout.

The results of previous years have again been confirmed.
Although all treatments were initially comparable, in the Wynaad
experiment there was no appreciable difference in survivals and
ho significant difference in mean height growth between treat-
ments. None of the treatments were as good as the control but
there was very little difference between thent.

. In the Coimbatore South division experiment the control was
1 mean height growth 34 per cent better than the burned and

8
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cut back treatment and 58 per cent better than the treatment
whlch was cut back' but not burned. ‘

“Thus- although cutting back and burning does rot benefit the
f.eak yet it is better than cutting back. vuthout burning. There-
fore should an area have to be cut back because of elephant
damage or other calamltles it is better to burn it as well if it is
practlcable '

(For full experimental data see paraﬂmph 273.)

142, Leucana glauca as a cover crop in ¢ teak plantation.—
In Dxperimental Plot 25, Wynaad, Leucana glauca was tried as
a cover crop in the first year of a teak plantation. The teak was
stump planted in mid April and the cover crop sown in June. The
Leucana glauca needed a very great deal of attention to prevent
its being smothered by weeds and even by the end of the year

when it was 43’ high 1t had still had no effect as a weed suppres--

sor,

\Ieasurexnents in January 1936 showed that the Leucena teak
was significantly ahead of the control teak in mean height growth
to the extent of 34 per cent while there was no apprecmble
fdlﬁerence between treatments in survival percentage.

" Incidentally after these measurements were taken the plot was
visited by deer and bison and the Leucena browsed right down
to ground level. It is to be seen whether this first year difference
in height growth is maintained through the second year.

(For full experimental data see paragraph 274.)

- 143. Thinning Research—Teak.—The work of laying out
plots in accordance with the scheme drawn up in consultation
with the Central Silviculturist for the initiation of research into
the best age, grades and cycles of thinning for teak plantations
was continued. The following paragraphs give an idea of the
work done so far. : :

I. NILAMBUR.

144. (a) Best date of first thinning.—Nine plots each 0.2

acre in extent were laid out in Panangode, measured and grouped
into three groups to give the best initial comparability. The first
group was first thmned in_ its fourth year, the second group is
being thinned this year (in its sixth year) and the third group will
be first thinned iv its eighth year. Subsequent thinnings will
be on a five-year cycle in accorddnce with current T\Tllambux prac-
tice. The quality of these plots is Nilambur I quality. All thin-

5 nings are approximately ‘* C " grade thinnings which aim at o

removal of about 40 per cent of the stock.

(b) Best- intensity of thmmng —REighteen plots each 0.5
acre in extent were laid out in Edacode and me.xsnred These
plots were first thinned at five years old with a *“ C "’ * grade thin-
‘ning. This thinning was however slightly adjusted to give the
best _initial compqmblhtv of the plots possible. The plots will
be allotted to treatments and treatments applied in their tenth
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year according to their comparability at that time. Treatments
will be four il number—

(@) *“ C” grade thinning but with the further control
that apprommatel\ 10 per cent of the stock will be
removed.

" (b) ““ D" grade thinning but with the further control
that approximately 50 per cent of the stock will be
removed.

(¢) ““ E grade thinning but with the further control
that approximately 60 per cent of the stock will be
removed.

(d) An exceedingly heavy ‘“ X’ grade thinning aiming
at the isolation (at 10 years old) of the final crop:

Subsequent thinnings w ill be made at five yearly interv als
in accordance Wlth current thinning practice at Nilam-
bur. The quahty of these plots is Nilambur I quality.

Out of these 18 'ploté it is hoped to get 16 or 12 comparable
plots in the tenth year for the application of the four
treatments.

(¢) Best periodicity of thinning.—Sixteen plots each 05
acre in extent were laid out in Ellenjeri and measured. At b
years old the first thinning was carried out with a *“ C '’ grade
intensity. This thinning was however adjusted slightly to give
the best initial compamblhty of the plots possible. The plots
will be measured and allotted to treatments in their tenth year
according to their comparability at that time. Treatments will
be three in number—
(@) Five-vear cycle to be thinned at 5, 10, 15, etc., years

old.

{b} Eight-vear cycle to be thinned at 5, 13, 21, etc., years
old.

(¢) Twelve-vear cycle to be thinned at 5, 17, 29, etc.,
years old.

Thinnings will be of ** "’ grade intensity and at 10 years
old it is hoped to get 12 or 9 1enlly comparable plots for the appli-
cation of the three treatments. The quality of the plots is Nilam-
bur I quality.

II. WyNaaD.

145. (a) Best date of first thinning.—At Begur, 11 plots each
0.2 acre in extent were laid out and measured. Of these, 9
plots were selected to give the best initial comparability and
allotted to three treatments. The first group was first thinned at
9 years old, the second will be thinned at 7 years old, and the
third group at 9 years old. Subsequent thinnings will be at five
Yearly intervals. All thinnings are approximately ' C™ grade
thinnings and the quality of the plots is Nilambur II quality.
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(b). Best intensity or best periodicity :of thinniny.—Xighteen

~_plots, each 0-5-acre in extent were selected at Begur and mea-

gured. These plots were thinned at 5 years old with a **C "’

- grade ‘ttvhinning adjusted to give as close an initial comparability

as possible. The plots will be measured at 10 years old and
according to the comparability established at that time will be

“-allotted as a’'set of 16 plots or 9 plots for experiments on the best

“intensity or periodicity of thinning (as at Nilambur). The

~ quality of these plots is Nilambur II quality.”

b, s AR 5 e

. Further work: has. now to wait for the establishment of
sufficiently regular plantations of different qualities for the laying
out of further sets of plots. . ' -

146. 1t has been decided that the above experiments do not
afford a test of the:applicability to teak plantations of the theory
of thinning of Dr. Craib, developed in South Africa with wattle
plantations. This theory is that thinning should always precede
suppression” and not follow it, and that trees once suppressed,
however. slightly, never really respond to thinning. (That thin-
nings.at Nilambur in the past have probably been too late and too
light is borne out by the fact that in the plantations one rarely
sees a teak tree with a reasonable crown, and also the recent trade
depression has ghown that the market is not keen on long thin
plantation teak poles as the final crop.} - - '

In consequence, a set of six plots has been laid out in Aru-
vallikava at Nilambur to test the theory. They have been divided
into two sets and one set of three plots will be thinned normally
at 5,710, 15 vyears old, etc., in accordance with current district
practice. In the second set of plots the first thinning has been
carried out and consisted of a 50 per cent mechanical thinning
at 2 years old. This set will subsequently be thinned as often
as- is. found necessary in order that suppression should never be
allowed to occur.

147. Effect of pruning young Swietenia macrophylia.—An
experiment (Experimental Plot 135, Nilambur division) was
started during the year to determine whether pruning of 8-year
old Mahogany is beneficial and to see whether applying coal tar
to-the wounds prevents rot. During the first six months of this
eaperiment the untarred wounds had closed by 35 per cent and
the tarred wounds by 21 per cent of their original average dia-
meter. There is no sign of rot yet. ‘

148. Effect of soil working and of trenching on the growth of
natural seedlings of Hopea parviflora.—Observations were conti-
nued on the two experiments done in Coimbatore South division.
Experimental Plot 47 is under full evergreen shade and in Experi-
mental Plot 46 all but the top canopy was removed. In each
experiment three treatments were applied—(A) soil aeration by
forking 3” deep, (B) removal of root competition by digging nar-
row trenches 9” deep and 3" apart with similar cross trenches at
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¢ intervals and cutting all roots met with and (C) no treatment
it all. The treatments have been applied each year in January.

Tn the plot under full shade after three years there is mno
appreciable difference in survivals and no significant’ difference
n mean height growth between the three treatments although
‘he average annual increment of the mean tree during the period
aas been 2.24”.

In the plot under top canopy shade only, although initially
:omparable, the soil worked plot is 55 per cent and trenched plot
{2 per cent ahead of the control in mean height growth, both
lifferences being significant. There is no appreciable difference
n the survival percentage. In this plot the average annual incre-
uent of the mean tree has been 4.17”.

The trenching is more expensive to do and less effective.

The indications are therefore (1) that young Hopea regenera-
sion needs only top canopy shade and (2) that soil working is
seneficial. - A

(For full experimental data see paragraph 275.)

149. Effect of burning a Eucalyptus globulus fuel plantation
ifter coppicing.—In Experimental Plot 3, Nilgiris division, a blue
jum fuel area was burned immediately after coppicing. Measure-
nents taken one year after applying the treatment show—

(@) The treatment has had no appreciable eflect on the size
or the number of shoots produced per stool.

(0) In the burned area the average height from the ground
of the point of production of the shoots was slightly less
than in the unburned area.

(¢} The mortality of stools in the burned area was 11 per
cent and in the unburned area 5 per cent.

(d) The number of natural seedlings that appeared in the
‘burned area was one-fifth of that produced in the unburned
area.

If this treatment were to be applied on a large scale other
practical difficulties would arise. In most coupes it takes from
six months to one year to complete the felling and in consequence
soppice shoots up to about one year old would be burned. TFur-
ther, with burning, fuel could not be stacked in the coupe as is
the current practice. The treatinent is thus contra-indicated.

. 150. Effect of cutting thorny bushes in dry fuel coupes at the
fime of felling.—Observation of the experiment done by the Work-
ing Plans Officer, Vellore, and mentioned in last year’s annual
report, paragraph 145, was continued and it was found that during
the second year the increase of the pest noticed in its first year
was decreasing and the bushes appear to be settling down to much
the same condition as they were before felling.

'lhg species concerned are Indigofera paucifolia, Zizyphus
S . . I
&noplia, Carissa carandas, Randia dwmetorum, Zizyphus jujuba
ind Gymnosporia montana.
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S - (pitt) MixTures—Nil.
- (42) UNDER PLANTING.
. (@) Teak plantations.

151.. Undcrplanting in teak plantations.—No new underplant-
ing has been done. In the old plots at Nilambur in which Cepha-
lostachyum pergracile (Experimental Plots 100, 104 and 105 of
1930 .and KExperimental Plot 106 of 1931) Bambusa arundinacea
(Experimental Plot 101 of 1930) Swietenia macrophylla (Experi-
mental Plots 98 and 102 of 1930) Cedrela toona (Experimental Plots
99 and 103 of .1930) were introduced, the two bamboos show pro-
mise, are now well established and growing fast. The Swietenia
and Cedrela have suffered from browsing and bark stripping by
deer-but the larger*plants are well established and growing quite
well.

In Experimental Plot 8, Wynaad division Ceplialostachyum
pergracile sown in 1932 under teak 33 years old was badly browsed
and on this account was fenced last -year. The bamboo has
greatly gone ahead during the year.

" A new Bxperimental Plot (138, Nilambur division) has been
established during the year to watch the development of Hopea
parviflora introduced by the district staff in 1929 in a teuk plan-
tation of 1888 which had completely failed and in which natural
Xylia xylocarpa had taken the place of the original teak. This is on
a lateritic slope and the Hopea is well established and looks
promising.

152. The following table shows the progress made by the
species mentioned above.

. Mean
Experi- Date of height jn  Iocrenxint
Division. mentat Specics. under January  during the
plot planting, 1936 year in
rumber. . in feet. feet.
Nilambur .. .e 93 Swictenia  macro- 1930 51 0-8
phrlla.
12 Do. 1030 20 025
99 Cedrela toona .o 1030 60 17
103 Do, .e 1930 56 16
101 Bambusa arundi- 1930 114 21
nacea,
100 Cephalostachyum 1930 231 63
pergracife,
104 Do. 1930 225 69
105 : Do. 1931 232 40
106 : Do. 1931 21-4 15-8
\Wynaad . 8 Do. 1932 24 19
Nilambur .. . 138 Hopea parvitlora ., 1429 44 .o
N * First measurernent.

(b) Ervergreen rain forests.

153. Underplanting under shade.—Experimental Plots 36 and
37, Palghat division in which Mesua ferrea and Calophyllum ela-
tum were transplanted under evergreen forest shade in 1924 were
closed as regeneration experiments during the year.

Parts of ecach plot have been reopened as Experimental Plots
147 and 148, Palghat division to watch the development of the
plants from the sapling to the pole stage. One hundred plants in
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each plot were. numbered and measured in December 1935.
Mesua ferree shows a mean height of 56-5” and .Calophyllum ela-
tum a mean height of 50-2”. The plants are well grown and look
very healthy. D

154. Fate of gaps regencrated in evergreen forest.—In Ex-
perimental Plot 36, South Coimbatore division five gaps in ever-
green forest were regenerated. 'The following plants were put
in in 1930 in all the gaps added together :—

Artocarpus hirsuta .o .o 80

Bischofia javanica .. .. 70

Hardwickia pinnata .. .. 70

Pericopsis mooniana .. .. 70 4 21 replacements.

Palagquium ellipticum .. .. 70 + 35 do.

Gluta travancorica .. .. 70 4- 28 do.

Vaieria indica .. . 70 4+ 21 do.
In 1931 the following were put in:—

Arauceria cunninghamii . . 45

Acrocarpus fraxinifolivs . .. 80

Suwigtenia macrophylla .. . 45

Artocarpus hirsute .. o 60

Enumeration in January 1936 showed the following plants
still existing :—

Araucaria - . 37 quite healthy.
Artocarpus .. . .. 1 miserable.
Swietenia e e .. 3 fair.
Hardwickia - . .. e 17 fair.

Vateria . .. 2 poor.

This result is in accordance with general district experience,
gaps that start off reasonably well fade out in a few years.

The Araucaria however looks promising but would obviously
have done better in the open than in a small gap.

155. Effect of burning before artificial regencration in gaps in
coergreen forest.—In Experimental Plot 32, Coimbatore South
division ten gaps were selected for regeneration in evergreen forest
and half were burned over before regencration. Three species

were used, Aerocarpus frarinifolius, Artocarpus Lirsuta and Swie-
tenia macrophylla.

Observations at the end of the third year showed that there
was very little Acrocarpus left, a fair amount of Artocarpus and
S{cwtenia has done well. The survival percentage of all species
1s'much the same for both treatments but in meun height growth

the burned gaps have done better than the unburned gaps for all
three species.

Results are best seen in the table below :—

St Increase in mean height growth of burned
, Speeles. over unburned gaps.
Ao

Ist year. 2nd year. 3rd ;e.at.
Atro . LY 3
p wrpuofn.zxszolnu .. 149, 1794 189,
rtocarpus  hirsula .. . 109, 109, 5639,
Swictenia mac , )
macrophyla - . 29, 109, 429,
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~:+" "This beneficial effect of burning is contrary to the results ob-
--tained in artificial regeneration of these species under evergreen
:shade but in agreement with those obtained in clear- fellings of
‘mixed deciduous forest. o

; (Fol full “experimental d_zita see paragraph 276.) -

© -156. Regeneration of evergrecens after clear felling.—A con-
““siderable amount of information has been gathered from experi-
_ments on regenerating evergreens under various degrees of shade.

.To complete the series of conditions Experimental Plot 27, Wy-
: naad division has been started which has the following treatments
. for the regneration of evergreens:— \

(A) Clear-felling and burning—no cover crop.
- (B) Cleaxﬁ-felling\ and burning—with cover crop.
.. (C) Clear-felling—no burning—no cover crop.
‘ /(D) Cleaf—felling——no burning—with .cover crop.
(E) Felling all but the uﬁdergroivth no burning.

, - So far treatments (A) and (C) have been applied and cover crops
“have been grown so that the remaining treatments will be applied
~in the 1936 regeneration season. ‘

" Results in (A) and (C) show a fair degree of success by the end

of January but by then the full effect of the hot weather had not
7 ‘been felt. The species tried are Artocarpus hirsuta, Swietenia
- “macrophylla, -Hopea parviflora, Gluta travancorica, Cedrela toona,
' Chickrassia tabularis, Dipterocarpus indicus. Dysoxylum malabari-
““eum and Hardwickia pinnata.

. In no species has the burning produced any appreciable bene-
ficial effect. In general the percentage of survivals in the burned
area is less than in the .unburned area and the same is the case
in mean height growth, in two instances of which the superiority

-of the unburned area reached significance.

157. General—The general difficulties experienced in re-

- -generating evergreens under evergreen shade have been found to
"be (1) generally poor initial stocking, (2) slow initial growth,

(8) browsing. In studying the following results it must be

_remembered that Bxperimental Gardens are fenced and browsing

is not allowed to' occur.

The general results obtained are—

(1) We definitely can make a success of raising artificially

about half a dozen of our valuable evergreens.

(2) The best shade conditions are those of top canopy only.

. (8) The best method of regeneration is transplanting for
", most species. For the most tender species transplanting

in baskets shows promise.

1_7 opea parvifiora
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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 Chickrassia
tabularis. ‘

(6) Weeding is worth while as 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. ‘

It should be noted that the two evergreen research centres
Chandanathode *(in the Wynaad) and XKarian shola (in the Ana-
malais) have rather different climates. Chandanathode has an
annual rainfall of 153” and most of this comes from the south-west
monsoon while Karian shola gets 62” each year and this is fairly
evenly distributed between the two monsoons (vide paragraph
231 for' rainfall statement). :

158. Best light and shade conditions for regeneration.—Experi-
ments 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 year. Five species were
mtroduced by transplanting nursery seedlings in randomized lines
and four shade conditions used for each species as follows :—

(1) Top canopy only left;

(13) top canopy and high middle storey left;

(119) all but undergrowth and low middle storey left;
- (#v) complete evergreen shade.

- During the experiment however some of the trees left in the
tqp canopy in shade condition (7) died and this has affected (¢) and
(1) rendering them as (§) slightly less than top canopy only (about

75 per cent) (i) slightly more than top canopy only.

The following list shows the shade preferences indicated by the
end of second year :—

Dipterocarpus indicus Swietenin 1 and I1
macrophylla-

(Top canopy only).
Cedrela toona . R § G :

.+ (Slightly more than top canopy).
IIand IIT.. (Top cunopy and some middlo
storey).

Gluta travancorica IIT and IV. (Practically full evergreen shado).

9
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‘ (For full experimental data see paragraph 277.)

159 Effect of burmng in cvergreen forests before artificial re-
generatwn ~—Two experiments (Chandanathode, No. 77 and Kari-
an. shola, No. 47) were done under top canopy shade in which areas
were burned. in. randomized strips and.then artificially regenerated
with evergreen species.. Seven species were expenmented with,
Artocarpus hirsuta, Cedrela toona, Dipterocarpus indicus, Dyso-
aylum malabaricum, Hopea parvifiora, Mesua ferrea, and Swiete-
nia-macrophylla and they were introduced by sowing, transplanting
and. stump-planting as far as stock was available.

. The work done thus covers 16 sub-experiments and 3,200 plants.
In general there was no appreciable difference in survival per-
centage and no significant difference in mean height growth bet-
ween the burned and ‘unburned treatments for any species and any
method of introduction. The only case of a significant difference
in mean leight growth was that of Hopea sowings and the differ-
ence was 28 per cent in favour of not burning the area before
regeneration. The averaged results of these 16 sub-experiments
are i—- : :

AreaAburned. - Area not burned.

Percentagoe Mean height Percentage Mean height
survivals. = In inches. survivals. " in inches,
. 58 708 56 L3

The: above results confirm those of previous years that burning
before artificial regeneration under evergreen cover is neither bene-
ficial nor harmful and.is therefore not economically justified. There
is also a 'serious drawback to burning under evergreen cover.
Experiments have shown that the best shade conditions required
for regenerating most of the - species tried so far is top canopy
only. . Many of the top canopy trees in our evergreens are- very
susceptible to:fire and three times in.the last two 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.

(For full experimental data see paragraph 278.)

160. Direct sowing—DBest date (under top canopy only).—
Experiments were done at each of two centres. In Chandanathode
Experimental Garden Experiments Nos. 71 and 70, Cedrela toona
and’ Acrocarpus fraxinifolius were -experimented with and both
species showed early June as the best date for sowing at Chandana-
thode. In Karian shola experimental garden experiments 40 and
39 Acrocarpus fraxinifolius and Swictenia macrophylla were used.
‘Mahogany showed early June as the best date and Acrocarpus did
best in the mid-September sowings but with this species survivals
were really too few to draw reliable conclusions. It is to be noted
that 1935 was a drier year than usual and plants were less affected
by heavy rains and the best date of sowing is found to be about
one month earlier than usual.
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(For full experimental data see paragraph 279.)

161. Entire transplanting— Best date (under top canopy only).—
Five experiments with four species were done with the object, of
finding out the best date for entire transplanting under top canopy
only. Transplanting was done once a fortnight from the middle
of June until the middle of September.

Results indicate the best time for transplanting as:—

Chandanathode .. Hopea parviflora -, ’\de J uly.
-~ Do. . .. Swietenia macrophylla
Kerian shola .. Cedrelatcona .. August to mid-October.
Do. .. .. Swietenia macrophylla .. Mid-July to  mid-
August.
Do. .o .. Artocarpus hirsuta .. July.

Tt is to be noted that due to the dry year at Chandanathode
(which is normally much wetter than Karian shola) plants were
not affected by the heavy rain and the best date of transplanting
has moved forward about; one month earlier than usual but ut
Karian shola owing to lack of sufficient rain the best date is about
one month later than usual.

‘Chandanathode experimental garden experiments 74 and 73,

‘Karian shola experimental garden experiments 41, 42 and 43.

(For full experimental data see paragraph 280.)

162. Stump-planting—DBest date (top canopy only).—Two
experiments were done at Karian shola with derocarpus frazini-
folius and Cedrela toona, both of which species stump fairly well.
With both species, early July proved to be the best date. Again
this date is earlier than usual.

(For full experimental data see paragraph 281.)

163. Comparison of sowing, transplanting small, medivm and
large transplants, mossed or basketed plants, and stumping with
small and large stumps (under top canopy cover).—Thirteen
experiments were done with five species to compare these various
Imethods of raising evergreens under evergreen top canopy cover.
With all species except one, tlansplantmfr was found to be
the most successful method and with the exception {Artocarpus
hirsuta) 'stump-planting generally gives the best results.

‘With regard to the size of transplants to be used, the following
tentative conclusxons are drawn as to the approximate size of
transplant likely to do best when percentage of survivals and
increase, - decrease or maintenance of initial difference in mean
height growth of the various sizes of transplants are taken into
consideration ;—

Artocarpus kirsuta .. . . .. 877

Cedrela toona .. . N

Dysoxylum malabancum .. .. .. 127

GQiute travancorica .. .. .. <. 14”7 ¥ (does well if basketed),
Hopea parviflora . . . I

Mesua ferrea .. . .. 107
Swietenia macrophjlla .. . .. 6"
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- (In all cases the larger sizes grew much slower than the smaller
- ones and suffered many more casualties.) :
- Previous years’ results are included and the figures given are

i ~the approximate middle of a small range of size found to be suit-

~able to the-species. :
" (For full experimental data see paragraph 282.) o
.164. Transplanting (under top canopy cover)—Comparison of
natural forest seedlings and nursery transplants.—Two new experi-
- ments in this subject were started and two old ones remeasured. The
species experimented with are Hopea parviflora, Mesua ferrea, and
Palaquium ellipticum. These experiments combined ‘with previous
~years’ results indicate that generally natural forest plants do better
in the first year than nursery transplants but in the second and
third years suffer heavier casualties and their growth becomes
slower. There thus appears to be no advantage in using natural
forest plants. . :

(For full experimental data see paragraph 283.)
165. Comparison of entire transplanting with naked transplants

. and basketed plants—Dipterocarpus indicus (under top canopy

only).—In Karian shola experimental garden experiment 33 started
in 1984, naked root transplants and basketed transplants of the
same age were compared. At the end of two years the basketed
plants show a very much higher percentage of survivals. In mean
height growth initially the naked root transplants were signi-
ficantly superior to the basketed plants by 11 per cent but now
the basketed plants are superior to the extent of 19 per cent, the
difference however not being significant.

Thus basketing has proved the more efficient method of re-
generation. - This method, although of course more expensive, is
likely to be very beneficial in the cases of important evergreen
species with which difficulty is experienced in getting good initial
stocking,

(For full experimental data see paragraph 284.)

166.: Propagation by cuttings—Cedrela toona (under top eanopy
only).—While making stumps of Cedrela toona it was noticed that
the top ends of the plants which had been cut off and thrown down
on the ground quickly rooted themselves.

Experiment 79, Chandanathode, was therefore done to see
whether this species could be successfully propagated by cutfings.
In making- stumps, the top end of about one foot in length which
was cut off was divided into two and the two parts planted. There
were four treatments—

{A) 6” shoot cuttings planted vertically.
(B) 6” shoot cuttings planted slanting.
(C) 6” top ends planted vertically.

(D) 6” top ends planted slanting.
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The: method was found vefy successful as shown below, the

- shoot cuttings planted vertically doing much the best—

Treatment. Survival Mean height
percentage. in inches.
A 8" Cuttings vertical .o 96 12:60
- B 6" ,» slanting .. 64 7'437 Mcasurement in
C 6 Top ends vertical . 81 8:55 January 1936.
D6 ™ slanting .. 72 637

~ This compartively high percentage of survivals from material

~which is normally wasted is. a valuable asset. The experiment is

being ‘repeated with other species.

167.. Entire transplanting—Under full canopy—Effect of weed-
ing.—Observation of Iarian shola experimental gardens experi-
ments 21 and 22 started in 1933, was continued. The species
concerned  are Hopea parviflora and - Swietenia macrophylla.
Measurements in January 1936 show that there is a much better
survival percentage (differences of 13 per cent and 19 per cent)
and also mean height growth (differences of 25 per cent and 6 per
cent) in the wéeded lines.

:.Although this gain appears to be small weeding is well worth-
while in evergreen forest where initial growth is slow and initial
stocking usually comparatively poor.

168. Effect of tepulsive smears on browsing incidence.—In
Experimental ‘Plot No. 26, Wynaad division, in evergreen forest
young plants were subjected to three treatments to see whether
the browsing incidence would be reduced by the application of
repulsive smears. The treatinents were, (A), control, (B) plants
smeared with fresh cattle blood, (C) plants smeared with neem oil.

The browsing incidence was the same in all three treatments,
thus confirming previous years’ indications that these repulsive
smears do not deter game.

(x) SIwvICULTURAL SyYsTEMS—NIl.
(zi) MISCELLANEOUS.
Spike Disease Research.
v Introduction.

169. The investigation was continued during the year by the
Research Ranger, Denkanikota, under the directions of the Dis-
trict Forest Officer, North Salem, in consultation with the Conger-
vators of Forests, Working Plans and Salem Circles, with the
technical advice and general supervision of the Provineial Silvi-
culturist. '

A. New outbreaks dealt with by the Research staff.

170. The first outbreak was reported near Kambugudi in the
Inne.r Javadis by the District Forest Officer, West Vellore. This
was inspected, by the Research Ranger, Denkanikota, in September
1935. The age of the spike appeared to be not less than two
years and the extent 200 acres. The country is difficult but the
soil rich, with a plentiful supply of hosts which accounts for the
quick and virulent spread of spike not only among individual trees
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.. but also from tree to tree through self-haustorisation. Spike among

" root suckers was-quite common. = This is an isolated attack in a

sandal block of over 100 square miles. It was considered essential
to adopt anti-spike measures to attempt to control the disease and
these have been carried cut by the district staff.

The second outbreak was noticed by the Research Ranger, Den-
kanikota, in September 1935 in Patrakad Reserve Forest, Vellore
_East Division, and consisted of only a few spiked trees. It is'24
" miles as the crow flies from the Kambugudi area mentioned above.
Control operations have been done by the district staff.

Apart from these ‘' outstation *’ attacks, three new outbreaks
" have ®curred in the North Salem Division, two in Denkanikota
Reserve Forest and one in a private garden. All are within one
“to'two miles of the nearest spiked area. In the first 2 areas only
solitary spiked trees were affected. In the third area 11 trees
showed the disease and the age of the spike was over one year. With
the cousent of the owner of the garden, control operations have
been started in this area also. S

In all five areas no recrudescence of the disease has occurred
up to the end of the year but it is of course far too early yet to
judge results of the operations. All the 5 areas are close to culti-
vated fields, thus strengthening the evidence we already have that
new outbreaks very often oceur close to agricultural operations.

The actual operations undertaken are, (i} immediate killing
‘by poison-of all trees showing spike, (ii) lopping of all sandal trees
in a belt about 100 to 200 yards wide round the affected area to
force out the symptoms in disease-masking trees. As soon as the
‘symptoms appear the tree is killed, (ii7) all trees killed are removed
‘as soon as is practicable.

B. Transmission experiments with insect masses, families or
groups. ‘

171, (i) Cloth cages.—In the six-acre regeneration plot at
Javalagiri, 115 sandal plants artificially raised in a spiked area
were protected by covering the above ground portions of the plants
with cloth cages from April 1932 to April 1935 (i.e., for three
years). Not even one caged plant got spiked, whereas among
the controls 14 per cent got the disease. These results indicate
that the infecting ageney 1s not in the soil but is one operating
above ground. The experiment is being repeated by caging ancther
set of 144 plants from May 1935 after testing by lopping that they
contain no masked infection. Among the 115 plants originally
caged in April 1932, 73 died as the result of caging during the
course of experiment.. The remaining 42 have been left open since
May 1935 to see if they now get the disease. No spike has yet
appeared on any of thesec plants.

‘The experiment detailed above also indicates that the air pass-
ing through cloth screens did not carry the agency of infection or
at any rate the meshes of the cloth were sufficiently small to screen

--off ' the infective agency.
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172, (@) Wire mesh cages.—To confirm the above indication

i and. also to see what sized mesh screen would allow the infective
~agency to reach the plant, 849 plants were selected in an infected

(ol :
area in Noganur Reserve Forest, tested to contain no masked dis-

- -ease and then allotted as follows :—

; .~ 800 for controls—
10 caged with wireguaze of 20 meshes to an inch.

. 10 - Do. . 10 do.
. 9 Do. 4 do.
10 Do, 2 do.

10. Do, 1 do.

Of the above, cages of 10 and 20 meshes and 3 of 4 meshes,
were started in the year 1933, 10 of 17 netting, 9 of 1”®etting

“were started early in 1934, and the remainder in 1935. Every

time before caging, the plants were tested for masked symptoms,

by pruning. In October 1935 one plant of 1” netting showed

spike. ‘Among the uncaged controls, 162 plants or 20-25 per cent
had.bgcome spiked up to the end of January 1936. Al these cages
ncluding those of 20 and 10 meshes to an inch, freely allm:ed
the seftlement of coccids and other insects qn the plants, thus
indicating that even the small mesh cages have not kept out the
insect fauna that can pass in through these meshes. These experi-
ments have eliminated the possibility of infection by air borne
Infective spores and fungii and have also given the indication
that the search for the culprit insect should be made amone the
bigger classes of insects although the very small insects, such as
aphids, thrips and coccids are not conclusively eliminated.

(178 (i) Pot plants on platforms.and on the ground.—Plants
r_alsed In pots in a healthy area (viz., potculture plot at Denkani-
Lota)' from seeds collected from the best sandal trees of healthy
local}ty (Hosur Cattle Farm) were transported to the infected area
at Alyur and exposed on 8’ to 10" high platforms and also on the
tglfound for varying periods. At the end of these periods of exposure

ey were transferred back to the healthy area. Of these a certain

numb ; 3 ai i
infectgcrl.Of sandal plants as detailed in the statement were found

3

Nomb,
2 er of plants. Number of plants spiked.

On the Lo Period of exposure. On the Ontho Date of
forme - . plat- ground. manifese
N form. tation,
7 23rd April 1931 to 31st July 1931
1t 3 Froa t ¥ . 1 Feh. 1032,
N ; 193‘}.““' 1932 to 6th  May 2 Jan. 1933.
6th October b a . o
i ; uthh(‘x!’ 19i313- 1932 to 10th Decem 2 Feb. 1933,
3th Aprit 1933 to 11th Jun~ 1933 5
11 ? Taen 633, 1 Jan. 1934,
9 . 19.‘¥g.ZUSt 1033 to 30th OQctoler 2 July 14334,
. 26th Januar. 2
» N : t1§34~ : ¥ 1934 to 28th March 1 Sep. 1934,
st Augu, 2
By . . 1093;-; 1934 to 31st August 1 Oct. 1934,
8 ]
' 19%4? er 1034 to 31st October 1 Mar. 1033.
. 1 June 1935,
“112 70 1z '
12
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- 'This result definitely confirmed the infection by above ground
agency. This has further indicated 2 possible effective seasons
. .of infection, one in March to May and the other in August to
“©October. The experiment is being continued to narrow down
" il possible the seasons to specific months. :

Tt is to be noted that in this experiment the period between
exposure to infection and manifestation of the disease varied from
2 to 9 months, the average time being 6 months. oo

174. (4v) Mass infection cages.—Two mass infection cages were
started one in May 1934 at Denkanikota and the other in August
1934 atgJavalagiri,  * " ‘ ' '

The cage at Denkanikota is situated 'in a spike-free area four
miles away from the centre of insect collection whereas the
Javalagiri cage is situated right in the midst of a heavily spiked
area. The insects were collected at night between 9 p.m. to 5
“a.m. classified and counted type-war, and ‘released in these cages.
Night collections were made as the work by Dehra Dun in pre-
vious years with day collections had produced a nil result. ~

.

Samples of the types were killed and mounted - in insect
preserving boxes.for future check and identification. Other experi-
mental details relating-to the cages are given in the statement
below :— ’

Denkanikota,
24 X 12X T
20 to an inch,
Tth May 1934.

Javalagiri.
25' X 12" X 7.
20 to an inch.

19th August 1934,

Dinensions of the cage
Mesh of wire guaze
Date of start

Number of sandal plants in the cage—

Healthy . . o © 42 ‘ 37
Spiked . .. .. 24 35
Total number of types introduced into 190 252

the cage from commencement to-
date of first spiking.

Total number of insects introduced up 41,435

to 15t April 1936. |

40,275

In December 1934 a fresh batch of 23 healthy sandal plants
were infroduced into the Javalagiri cage.

On 19th January 1935 one of the healthy plants in the cage
at. Javalagiri looked suspicious and subsequently exhibited the
characteristic symptoms of spike. Material from this plant was
taken on 19th February 1935 to Denkanikota and utilized for graft-
ing six healthy plants, two of which developed the disease on 28th
May 1935, thus confirming that the spike symptoms produced
through the agency of insects were transmissible by grafting as in
the case of natural spike. On 8th March 1935 two more plants in
the Javalagiri cage showed the disease.
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©175. Tt was thought that other plants in the cage might be
masking the disease and it was decided to put the matter to test

> and remove 50 per cent of the plants from the cage and prune

~ healthy locality.
. Javalagiri cage, by another set” of healthy plants.

“them. Accordingly 28 plants, 15 from the plants put in the cage

in August 1934 and 13 from those introduced in December 1934
were defoliated on.9th March 1935 and removed to Denkanikota
These plants were immediately replaced in the
About the
middle of April 1935, five plants among the defoliated and eight
among the plants that were left in the cage, all belonging to the
series of plants kept in the cage in August 1934 got spiked. Of the
remaifing plants of -the Angunst series, one more showed the dis-
ease irr September 1935 thus bringing up the total to 17 At of 37
plants or nearly 46 per cent. .

In the Denkanikota cage, one plant got the disease in August
1985. - By the time the first manifestation of spike took place,
insects relating 'to 265 types had been introduced into both the
mass infection cages (viz.,The Javalagiri cage and Denkanikota
cage). It was therefore decided to introduce no more types after
this as the experiment indicated that at leas? one of the vectors
(if there be more than one) must be among the 265 types.

- The' experiment however definitely established the insect vector
theory of spike disease. ’

176. (v) Compartment cages.—It was then thought necessary
to find out which of these 265 types are likely to be the culprits.
The types of insects introduced were classified with the help of
an entomologist (Mr. Mahdihassan of the Indian Institute of
Science, Bangalore) into five groups, viz., (1) Jasside (2) Penta-
tomide, (3) Iulgoride, (4) Locustide, (5) Beetles, etc., and the
numerical strength of each, which had been released in each cage
compared. As a result of the comparison, insects relating to the
families of Jasside, Fulgoride, Pentatomide, were found import-
ant. These three families are also found suspected together with
seven others suggested by Dehra Dun and published on page 5, Part
I, Vp_lllme XX of the Indian Forest Records. Therefore, to test these
families separately, a compartment cage—30’ x 6'—was opened with
five rooms—5"x 6" each—at Javalagiri, an infected area—in TFeb-
ruary 1935 ; each room was stocked with both spiked and healthy
sandal plants and insects of the types tabulated below were re-

- leased in each, from the night collections.

Compartment No, I—Jasside.

Types Nos. 18, 19, 20, 21, 26, 27, 28, 29, 38, 77, 109, 112
and 189, '
Compartment No. II—Pentatomide.

Types Nos. 1 to 4, 14, 15, 16, 25, 51, 71, 152, 182, 185, 186
188, 193, 200, 204, 228, 238. 210, 246, 248, 950 and 951,

-10
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Compartment No. 'III—"Fulgoridw and Coriede.
, Types Nos. 5, 23, 70, 78, 89, 91, 92, 96, 110, 125, 127, 128,
i 150 155, 159, 178 187 194, 197, ..03 210 217 295, 252, 257

and 264.
Compartment No. I V——Locust:dw

Types Nos. 42, 75, 102, 107, 126, 148 190, 222, 232, 233, 234,
242 244, 245, 954 and 261. .
Compartment No. I V——Locustzd(e
Types Nos. 6, 7, 8,9 to 13, 17, 22, 24, 80, 31,/32, 33, 34,

85, 87,.89, 41, 43 16 .47 48, 49, 50 53 54 55, 56 57 58, 59,
60 61°62 63, 64, 65,67, 68, 69 72, 73 74, 76 79 80 81 to

88 90, 93, 94, 93 97 99 100 103 104 10:) 106 108 111,

113 114 115 116, 117 119 to 123, 129 to 138 140 141, 142,
144 to 147 149 151 153, 154, 156 to 158, 161 to 165, 167 to 1717,
179 to 181, 184, 185 191, 192, 195, 196, 198, 199 201, 202,
205, 206 to 208, 211 to 216, 218 to 222, 224 226 229 230 381,
935,°237, 239, 241 243, 247, 249, 256, 298 259 260 ‘)62 and 265.

(Tvpef: Nos. 38, 40, 44, 45, 52, 57, 98, 101, 118, 139, 143,
166, 223, 237, 236, 253 and 255 were omitted as they were either
moths or parasﬂ:es)

177. The total number of insects released in these rooms durmff

the year is tabulated below :—
B Total number

Room Family of insects. o{iinsectsoreleasted
i B
I Jassid® .. .o . .. . .. 2,345
II Pentatomids .. .. .o . 3,135
III @ Fulgoridm and Corwdaa O e . 2,125
v Locustide ..: . .. 1,875
v All otler insects .. 2,856

- Though a large number of msects was released in each cage the
_survivals after a few days were not even a quarter of the number
released. No spike has been transmitted in these cages from
sandal to sandal, but in October 1935, one Scutia indica plant in
the room No. 3 developed the spike-like appearance.

178. In September 1935, another compartment cage with five
rooms was constructed, also at Javalagiri. Healthy and spiked
plants were put in this cage and the types of insects released and
other. dehuls are given in “the st‘mtement below :—

Number of

n%gg. Noature of insccts released, Number of types. {?ﬁeﬁit’eﬁiiiﬁ
1936.
I All day insocts not so far found Ito V. .o . 162
: in night collections.
II All inscots above the 265 types 267 to 276 .o .. 267
caught at nighs.
- JIX All beetles collacted in day 358,17, 64, 171 and 120. 413

time (also found at night).
v All locustids caught in day 42, 75, 102, 244, 107, . 1,658
o timo (also found at night). 126, 234 and 205.
V - Al other insects . - cees 7,997
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. #179. No case of transmission has taken place so farin this cage.

~ With the idea of duplicating the group transmission experi-
ments another cage with five rooms was erected at Denkanikota in
December 1935. Leaving one of the rooms for transmission experi-

: ments through the medium of field crops, the other rooms are
“~being ‘stocked with healthy and spiked sandal plants. In room
~.No. 1, Jassids have been introduced and in roomn No. 2, the Penta-

tomids. Work was not started in other rooms during the year.
- C. Transmiqsion experiments with individual species.

180. (1) With the idea of narrowing down the range of sus- -

.pected insects responsible for . tl.msnnssmn certain nfividual

species were selected. These come under three groups A, B and C.

Group A.—Comprises insects suspected by Dehra Dun and con-
sist of Petalocephala sp, Acropona, Bythoscopus and Moonia of
Jasside, Catacanthus incarnatus of Pentatomide, and Sarima,

Fambinia nd Eurybrachys of Fulgoridae, and Otinotus of Membra
cide.

_181. Group B.—Consists of insect types work‘ed out as follows :—

, The types of insects released in the mass infection cages at
Denkanikota and Javalagiri were classified immediately after the
transmission of spike was established in Javalagiri mass infection
cage into five groups, viz., Pentatomid, Jassid, Fulvond Locustid,
and other families and the numerical strendth released in each
area compared. As a result of which the followi ing types of insects
were selected by omitting the types of insects that predominated in
Denkanikota area where there was no infection till then.

Pentatomide—Types 1, 15, 16, 17 and 246.
Jassidee—Types 21, 29 and 92.
Fulgoridee—Types 70 and 203.

These types were compared with the separate collections made
at Javalagiri Reserve TForest, Samayeri platform experimental
area and Kenilworth Castle area. Types 15 and 16 under Penta-
tomids were eliminated as they were found in the Kenilworth ®
Castle area where there is no natural infection. The rest of the
types were selected for the first trials.

182. Group C.—During the course of insect collections, if a
large number of lndmduals were collected, instead of killing and
mounting, these were utilized for transmlssmn trials in slee\es
Two types Nos. 4 and 238 of Pentatomids, and type No. 24 of
\Iembraclds came under this head.

No case of transmission has been obtained in any of these

~eXperiments so far.

It was,noticed during the course of these experiments that
certain types of insects thrived well with sandal associated with

- Certain hosts, whereas on those with other hosts the mortality was
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hea,vy ‘This gave us a clue that the best food plants for different

“ types of 1nsects is different.

The Dehra Dun investigation has

“also revealed that the insect types varied according to the nature
of associated host plants to sandal.

183. (i) Ezperiments to ﬁnd the chief plant food of individual
gpecies.—In order to find out the chief food plants of various types
of insects an experiment was devised in 1935 by which insect types
Nos. 1, 4, 71, 24 and 12 were enclosed in sleeves on various plants,
the results of which up to 31st March 1936 are tabulated :—

Pongamia glabra, Bre}ma rhamnoides, Acacla :

farnesiana, Azadirachta indica and Cajanus
indicus.

K

Probable food
Typessol Species of plants sleeved. plants so far
insects. . noticed.
R M h \ -
No. 1 .. Sandal, Mundulia suberosa, Strychnos nux Lantana,
vomica, Cassia siamea, Ixora parvifiora, Cajanus Sandal, Stry.
“.indicus, Azadirachta indica, Lantana, Eryth- chnos nux
roxylon monogynum, Zizyphus jujuba, Albiz. vomica, Ixora
zia amara, Pongamia glabra and Acacia suma. parviflora,

" No.4 .. Sandal, Mundulia suberosa, Pongamia glabra, Cajanus indicus
Breynia .rhamnoides, Cajanus indicus, Azadira- and Dodonea
chta indica, Dodonea viscosa, Lantana, Cassia viscosa,

. siamea, Erythroxylon monogynum, Chloroxylon
swiotenia and Strychnos nux vomica.
No. 12 .. Sandal, Mundulia suberosa, Strychnos nux vomica, Mundolia sub-

erosa and
Cajanus indi-
cus,

No. 71 .. Sandal, Mundulia suberosa, Strychnos nux Breyniarham-
vomica, Cassia siamea, Ixora parviflora, Azadira- noides, Ixora
chta indica, Cajanus indicus,  Erythroxylon parviflora,
monogynum, Lantana, Albizzia amara, Zizyphus Azadirachta
jujuba, Pongamia glabra and Acacia suma. indica.

No. 24 .. B8andal, Mundulia suberosa, Strychnos nux vomica, Mundulia
Cassia siamea, Ixora parviflora, Azadiracht suberosa,
indica, Cajanus indicus, Erythroxylon monogy- Cajanus

num, Lantana, Zizyphus jujuba, Albizzia
amara, Pongainia glabra, Acacia suma, Leuczna
glauca, Murrays koenigii, Grewia orientalis,
Butea frondosa, Terminalia arjuna, Chloroxylon
swietenia, Dalbergia latifolia, Tephrosia can-
dida, Acacia farnesiana, Dalbergia paniculata,
Albizzia lebbek, Pittosporum floribundum,
Dodonea viscosa. Schleichera trijuga, Banibusa
arundinac®, Argyriea cuneata, Pithecolobium
samans

D. Specific Vector Experiments,

184. This was started on 1st September 1935,

indicus and
Acacia sumn.

The object of

by enclosing the insects in sleeves.

these experiments is to feed the species on the diseased sandal plants
for varying periods and then transfer them on to healthy sandal so
that direct transmission may be obtained. The feeding was done
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The types selected and the
details of Work done so far are shown below :(—

Period after

Number of transferring N
Typeol . ation of feeding. insects for the spike fed Condition of
insect. Duration. of each period. insects to sandal plants.
' healthy sandal.
‘No.4 .. 1to6 days at intervals of 10insccts each 4 months . .. Ilealthy.
< every 24 hours. .
No. 18 1 to 15 days at intervals of Do. ¢ months .e Dao.
- every 24hours,
No.2¢ .. Do. Do. 4 months . Do.
No. 19 .. '1to 9 days at intervals of Do. 6 months - Do.
.. every 24 hours.
No. 238 ', Do. Do, 3 months . Do.
- No. 96 1 to 11 days at intervals of Do. 4 months .. Do.

every 24 hours.

r

'With the above types of insects, no transmission has been

obtained so far.

E Experiment to find out whether infection takes place in
/ . the mrfht or day.

185. The results in the Jm alagiri mass infection cage pointed out
that the vector occurs during the night, and in order to get more
data regarding the time of infection, an experiment was started
at Alyur on 24th May 1935. Eight platforms were constructed
each at a height of 8 feet ffom ground level. Thirty-two potted
healthy sandal plants raised at Denkanikota potenlture plot are
transported and placed on the platforms at four plants to each—
two plants on each platform are caged in day time, and just at
dusk the cages from these are removed und put on the other two
which are kept exposed during day time. At the end of every two
months, the plants are taken to Denkanikota potculture plot and
fresh batches are brou¢rht and kept on platforms and cxperimented
with.

The experiment was started on 24th May 1935 and the first set
was removed on 31st July 1935. So far (1.e., till the end of March
1936), four more sets have been kept and removed.

The results obtained during the year are as follows :—

One plant among those kept exposed during the day between
24th May 1935 and 31st July 1935, and another among those kept
exposed during day time between 30th September 1935 and 80th
November 19.30 manifested the disease mdlcatlm the possibility
of infection even during day time. The e\perlment is being
continued.

F. Experiments aiming at Control of the Disease.

186. These were dealt with under two heads (a) prevention and
(b} cure.

Under prevention the main work consists of trying to isolate a
resistant strain of sandal.
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_(a) Prevention.
(i) Acquired resistance.

187. During the course of grafting experiments, plants
-.associated with certain types of hosts such as Azadirachia
indica, Semecarpus anacardium, Ruta graveolens, etc., did
not easily get the disease. In examining the affected areas,

trees that got' the disease were always found associated .

‘with certain types of hosts. It was therefore thought that
_ plants by virtue of their association with certain hosts ‘get the
power to resist the disease. In order to prove this, sandal plants
were raised in sets of 30 combinations, associated with the follow-
ing species. . When the sandal plants were about 1} to 2 years
old they were infected artificially by grafting. This experiment
has been in progress for the last five years. Results obtained so
far are tabulated below :—

. Number of Number
‘Name of species associated with sandal. sandal spiked-

_ plants grafted.

" Acacia farnesiana . . . .. 30 26
Dodonea viscosa .. . . .. 0 2
Ruta graveolens . .. . .. 30 .
Pithecolobium dulce .. e .e e 30 20
Pongamia glabra .. .. .o .. 30 25
Lantana . . .. .e .. 30 30
Azadirachta indic .. .. .. .e 30 .
Cassia siamea .. . .o o . 30
Semecarpus anacardium .- .. 30
Strychnos nux vomica .e . . .e 30 ..
Ziiyphus jujuba .. . .e e e 30 2
Murraya koenigii e .. . 30 ..
Dalbergia sissoo? e . . .. e - 30 25
Dalbergia latifolia .. .e . .. 20 11
Jatropha curcas .. - T 20 10
Bambusa arundinacea .. e e 30
Erythroxylon monogynum . . 30

" Albizzia odoratissima .. e . 30 . 18

Acacia leucophlooca .. .e . 30 22
Mundules suberosa .. e .. e 30 28
Cajanus indicus .. .e . . .. 30 30
Terminales arjuna . . .. .. 30 10
Zizyphus ccnoplia e .. . . 30 15
QOcimum sanctum .e .. . .. 30 26
QOcimum canum.. .. .e .. .. . 30 10
Chloroxylon swietenia .. .. .. .. 30 14
Molia azadirach .. . e . s 30 30

188. In. order to find out if there is correlation between afti-
ficial grafting and the natural infection done by insect agency,
and also to find out if acquired resistance can be strengthened to

1 .
. Dodonea viscosa

~Lantana

“ Murraya koenigii
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immunity by allowing the combinations to grow unhindered unlike
“in pots, the pot éxperiments were extended to field conditions
- where all growth in-a block of severely infected forest at Javala-

¥ &2

~giri was felled and burnt. Mounds each® X — 3 1 were
-raised and various combinations of sandal were introduced from

the year 1931. No artificial infections were done but the plants

. were exposed to natural infection. The first plant got the disease
~while ten months old. The results so far obtained are tabulated

below :—
- B . . X Total num- Total
Name of species associated with sandal. Ler spiked. number of
combinations.
Acacia farnesiana

Pithecolobium dulce
Pithecolobium saman

Pongamia glabra

Ba de =3 1D B &

Azadirachta indica

Cassia siamea .

Semecarpus anacardium ..
Strychnos nux vomica ..
Zizyphus ji]juba, .. .o
Dalbergia sissoo ..

=L Y

Erythroxylon monogynum

Mundulia suberosa

Cajanus indicus

Terminalia arjuna .. .
Zizyphus cenoplia . -
Melia azadirach .. o
Chloroxylon swietenia

i ]
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Acacig suma .. ..

It is seen from the above that the results obtained by graft-
ing are more or less corroborated by natural infections, but the
few instances that occurred in the combination of Cassia siamea,
Zizyphus jujuba, Murraya koenigii, Dodonca viscosa indicate that
the virus introduced by natural agency is probably more potent.

From the above results, the following species have been con-
sidered as ‘‘ resistant ’ hosts :—

Azadirachta indice, Semecarpus anacardium, Strychnos nuz
vomica, Cassia siamea, Zizyphus jujuba, Murraya koeni-
git, Erythroxylon monogynum, and the rest considered
as susceptible hosts.

189. With the idea of bringing the above results into practical

sylviculture, an area of 4 acres was opened at Javalagiri in
1930, and divided into four plots of 1 acre each. In two of the

‘plots only resistant hosts were retained and in the other two,

only the susceptible hosts were retained. The hosts thus retained
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“el: 8 sup‘plemented with more hosts of the same types both by
sowing -and:-planting.  Two hundred sandal plants were esta-
lished i’ each of the four plots by the end of 1930. It is now
~and the percentage of incidence is—

istant plots = 16/400.

Susceptlble plots = 56/400.

aﬂaln supports the conclusions already arrived. at~——that
acquires’ resistance or susceptibility according to the ‘spe-
he hosts. This experiment is now being given 2’ wide

dal area in Noganur reserved forest, where the area is divided
nto eight sections favauring or disfavouring the resistant and sus-
tible hosts ; four of .the plots are controls. The area selected is
ine of spread of spike and the results are awaited.

Tt has been noticed that the work on the susceptibility of
1to the disease when associated with various hosts has not
fully appreciated and many of the working plans at present
; rce: still advocate the use of unsuitable hosts in sandal regene-
Tation prescupﬂlons A large number of individuals of some 80
~of hosts were carefully dug up and the degree of sandal
austorization noted. This was also compared W1th the ease with
cwhich haustorization occurs in artificial regeneration experiments.
ZThese observatlons have been correlated tuth the work on sus-
iceptibility or resistance of sandal associated with various hosts
iand’the following list drawn up for the guidance of practical
fofficers engaded in sandal regeneration operations.

"»;Host plants that hausterize easily and well, and also
¥ © impart a Llrﬂre deﬂree of unmumtv

Azadzrachta indica.
-Cassza siamea.
Murmya Koenigii.
‘E’ugema jambolana.
Toddalza aculeata.
Dodonea piscosa.

degree of immunity,

Str Jchnos nuzr vomica.
Semecarpus anacardmm
z,zyphus jujuba.
'‘Bambusa arundinacea.
"Erythroxylon monogynum.

‘apphcahon in a block of 40 acres of natural spike-free -

ost plants that haustorize fairly well and also impart a large
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- C. Examples of host plants that are commonly advocated but
which render the sandal susceptible to the disease.

Cajanus tndicus (dhall).
Cassia montana.
Acacia suma.
Pongamia glabra.
(1) Autogenic resistance.
191. (a) The other result obtained in grafting operations was

that certain plants though associated with unfavourable hosts were
still- found to resist artificial infections. Such plants were sepa-

‘rated and subjected to two more infections. After each infection,

‘the plants were pruned and tested for masked symptoms.
Seventy-five plants that successfully resisted three infections were

sorted out as those of an autogenic resistant strain and planted out

in the heavily infected area at Javalagiri four years ago. Of these
only two plants got the disease, 42 plants died naturally and the
remaining 31 plants are still healthy. A few are seeding, and

these seeds are being collected and plants raised for testing. None

among the ten resistant sandal plants planted out at the same
time as controls in a healthy ‘uea——Sanammu Reser\ed forest
has shown the disease so far.

(b) Apart from this, attempts were made to find out the
origin of such autogenic resistant plants. In these trials it was
found that seeds of_dift’erent catpels or venation gave rise to
different types of seedlings. TFour venated seeds give rise to
seedlings with better root systems and haustorizing power. These
plants have been raised and 15 plants are now ready for artificial
infection.

(c) Sandal plants have also been subjected to immunization
by grafting with sub-lethal doses of infective material (i.e., leaf
tissue of spiked tree). The work was started only recently. ‘Affer
the first dose of infection, the plants were tested by pruning and
no manifestation of spike has taken place.

(iii) Prevention of attack by spraying with insect repellants.
192. Well known insect repellants have been selected and san-

dal plants in diseased localities sprayed once a month. The fol-
lowing sprays have been used :—

Lead arsenite, Copper arsenite, Nicotine, Asafetida, Cin-
chona and Derrisol.
It is too early to judge results yet but it does not appear that
these sprays have had much effect in reducing spike incidence.

An experiment is also being done on the effect of spraying
after lopping but it is too early to give results.

“Painting plants with a poisonous lead paint in an attempt to
prevent the vectors feeding on the plants and so eliminating the
disease, produced poor results. The painting had very little effect
in reducmg the spike incidence.

11
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L vy Injection éxpériments.

2198, Tt is well known that insects are either repelled or at-
tracted by ‘the presence of very minute doses of certain elements
he plants.  Also, certain elements present in the plant body
apable of nullifying the effect of the virus introduced. To
this would prove effective in the case of spike, certain con-
1ts of plants which are insect repellents and certain consti-
ntg known' to build up resistance to disease were taken up and
ection was carried out. The results obtained are tabulated

" Date of starting—May 1935.

Chemical used.’ Nature of chemleal. Proportion Number  Number

R . : of dose- of plants  of plants

; { injected. spiked.
Resistance builders. 1:1000 50 3
e . Do, 1: 1000 50 3
: Do, 1: 1000 50 3
Pyridine *  12w. - ., Insect repellants .. ~ 1;10000 50 5
‘Btrychnine - <. . .. © - Do, .« ¢ 1:10000 50 2
Micotine .. Ve .. Do, .. . 1:10000 50 3

Water-controls” 50 Nil,
inary controls 50 1

£ is of course too early to judge results yet.
(b) Cure or control of spike.

94. Various experiments carried out revealed that the sources
of spike disease are confined to three :—

‘(a) The diseased living trees,

-fv(b) The disease masking trees, and
‘(¢) The vectors. )
f" the above three sources are destroyed, the disease can be
trolled. . As regards the first source, _the trees can be killed out
ckly either by Atlas tree killer or by its substitute, also an arse-
'f,compound. .

& impossible to destroy the third source but the infective vec-
tors can be-turned into non-infective ones if the first two sources
e entirely destroyed.
'I,‘He “destruction of the second source was found .to bq the_most
cult in the absence of a morphological index to identify disease
sking trees. ’ 4
. the course of transmission studigs, it was found that a few
Igl 'ﬂ;lzmts grafted with infective tissue did not manifest the
.ase symptoms in spite of the success of the graft. After about
o r. when these were lightly pruned, nearly 90 per cent of
vea s’howed the disease in virulent form with'the bursting of
hem;ﬁt buds. The practice of pruning has been found extremely
n forcing out the disease symptoms.

marL
éf};l' 1

ﬁ;ﬂééé the actual insect responsible for infection is found out,
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“" To get additional experimental evidence on this point, under
field conditions, 600 apparently healthy sandal trees were seclected
in Aiyur locality on 30th June 1935 and numbered. Every odd
number was lopped and trees of even numbers left as controls thus
randomising the trees lopped throughout the area. " '

"~ The incidence among the lopped and unlopped trees till the
end of December 1935 is 25/300: 6/300 or 4:1.

This clearly shows that lopping is a useful technique in bring-
ing out the masked symptoms of spike disease even under silvicul-
tural conditions.

-195. This technique has now been applied to control the

spread of spike in newly affected areas shown below :—

. (i) Denkanikota Reserved Forest.—During the year under
report, three areas two in the Denkanikota Reserved
Forest and one in a patta land near Denkanikota Reserved
Forest were found newly attacked.

Aa), Gudigunta area.—This is situated about two miles as
the crow flies from the nearest spike area but within
two furlongs of cultivation. Seven trees in a group were
found affected in June 1935 and these were carefully
uprooted with all roots complete. A belt of 100 yards

. round the infected group of trees' was demarcated and
all apparently healthy sandal trees and saplings in the
belt amounting to 68, were lopped.

None of the lopped trees have shown the disease.

(b) Jogvenka area.—One tree, 19” in girth, was found spik-

. ed on 3rd October 1935. This spiked tree is situated right
on the edge of a stream. This was immediately killed
with Atlas and the area was demarcated by a 100 yards
belt and all apparently healthy sandal trees and sap-
lings amounting to 88 were lopped in October 1935.
None of the lopped trees Lave shown the disease so far.

(¢) Devastanam Kothanur patta land spike area.—This
area is situated about two miles north of Denkanikota
Reserve Forest spike area right in the middle of patta
lands. Tileven trees were found spiked in January 1936
and these were killed with Atlas. All the apparently
healthy trees amounting to 190 were lopped in Febru-
ary 1936.

None of the lopped trees have yet shown the disease but
the shooting is not yet complete in some of the trees.

196. This method involves an average cost of Rs. 2-8-0 per

- 100 trees for Atlas treatment and a similar amount for lopping
. 100 trees, and is therefore expensive in dealing with large areas.

_In order to find out its efficacy even in large areas, the affected
biock of Denkanikota Reserve Forest and Manchi unreserve. each

comprising about 300 acres, were taken up for control operations.

In these areas all spiked trees were killed out with Atlas and all
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. -apparently ‘healthy sandal trees amounting to 18.612 were lopped
““to bring out the masked symptoms. Those that manifested the
“disease were also ‘killed .with Atlas. A third area, Kodagari, iv
- which only 50 acres had been affected was kept as the control for
the above. In’this area only spiked trees were killed out and no
lopping was done. The disease has not spread out of the original
limits in the first two areas whereas in the third area over 300 acres

~had become affected by April 1935.- As the results aimed at have

been’ obtained, the third area has now been brought under the
{ull control operations. ,
. 197. Technique to find out if an area is susceptible to infection
~or.not; and how far the. environmental factors influence
< the resistence or susceptibility.
© With the above object, grafting experiments were carried out
in (a¢) Hosur Kenilworth castle area, - (b) Samayeri Reserve
- Forest :evergreen area, (c¢) Pane Reserve Forest area, (d) Thalli
Reserve Forest healthy area and (e) Thalli Reserve Forest adjacent
to spiked area. (@) to (d) are far away from spiked areas. The
-results” obtained are tabulated below:—

E Totgl nu;n- Té)talt Inutm- I:er-
- Locality. - er of er tha centage
¥ trees manifested  spiked.
grafted, the disease.

Typé of flora.

. {a) Hosur Kenilworth castle area, 315 118 38 Open scrub type with deep
: i well aerated soil and
T plenty of undergrowth of
e . lantara and prickly pear.
(b) Samayeri Reserved Yorest 100 29 29 Mixture of seini evergreen
- area. and deciduous type on
fairly deep soil with

plenty of humus.

@ ' 7 aTes. . 50 1 2 Deciduous hig forest type
sc) ngx1.e Reserved Forest are: mxwith mc}iy o

: ¢rved = Forest 75 25 33 ixture of semi-evergreen
‘(d).—mp:;xlgalth??ga?d ¢ e and de?iduous type on

T poor soil.

= :(¢).Thalll Deserved Forest 25 11 44 Open scrub  type with
F_) adjacent tospiked area, &fvl}etlj{y of lantana, soil

- The results indicate that spike infection appears to have been
-influenced by. ecological factors. :

- -'108. Experiments in pots.—Sandal plants from three of the
““above areas, viz., Kenilworth Castle area, Thalli Reserve Forest
- healthy area and Samayeri Reserve Forest were brought, stumped
~and planted with Aeaciu farnesiana hosts, in pots containing soil
brought from the respective areas. These plants were grafted
- with spike tissue; the results of grafting are detailed below :—

v cality from which the * Total pum- Dosage, Number mabnifested the
Lx?lanisywexe obtained. ber of plants disease.
: grafted.
4 Vi ve 8 4 leaves and 3 or 44 per cent-

I;cnnw orth castle area le pﬁtches. 7

Samayeri Reserved Forest area : 8 o- Nil-

'1‘11&111y Reserved Forest healthy. - - 8 Do. Nil-

;. aTen. .

© Tt s too éarly to judge results yet but it appears likely that
there will be correlation between these two experiments. The
~experiment is being extended.

7

g 199. Summary.—(1) Transmission of spike by insects has been

: definitely established through mass infection cage experiments.

(2) Night fauna appears to be generally responsible for

~transmission but indications were also obtained that the day
fauna tod cannot be ignored.

| ’

(3) The platform experiments supported the original evi-

“dence that the effective seasons of infection are generally March
“to May and again August to October.

(4) General classification of insects through which transmis-

slon was established indicate that insects of Jassidae, Pentato-

midae and Fulgoridae are the probable culprit vectors. Group

- and ;individual transmission experiments with these Insects are
*in progress.

(5) Strong evidence was obtained that the food plants of

" different insects vary but sandal when associated individually with

different host plants serves as common food plant to several sus-

~pected insécts. -

.(6) Specific vector experiments with a definite number of

_individuals of a few species, viz., Petalocephala sp, Moonia sp,

Acropona sp, Sarina sp, Chrysocoris sp, Flatta sp, Catacanthus
incarnatus, Lantana aphids, Ledra mutica, Bythoscopus indicus,
Hotea sp, Jassus sp, Tambinia verticalis, Eurybrachys tomentosa,
and Plantia fimbriata are in progress but no results are yet available.

+ (7) There are indications that susceptibility or resistance to

- spike is influenced greatly by the ecological make-up of the area.

(8) Further evidence regarding the occurrence of spike in

~-close proximity .to agricultural operations was recorded in new

outbreaks.

(9) Artificial infection by grafting and natural infections
the field are more or less comparable.

(10) Anti-spike measures taken in three of the new out-
breaks near Denkanikota and two of last year’s outbreaks in N oga-

~nur effectively controlled the disease in all the above centres. In

large affected areas of over 800 acres in Manchi, Guthiroyan and

;Denkgmikota Sandal Blocks, further spread was controlled though
‘the disease is not yet wiped out within the affected areas.

(11) Experiments to isolate a resistaut strain are in pro-
gress. _P_lants of autogenic ‘resistance appear to exist and further
study is in progress. Acquired resistance through hosts plants is

- only comparative but whether it is transferable from parent to
- progeny is being investigated.

(V) Periodicity of height growth.

200. General.—Measurements were taken weekly at all centres

“for 2 number of species to determine the active growing periods and

resting periods of the young trees.
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77901, Results during the year show the following :— |
" (A) Evergreen forest—Chandanathode.—All = species grew

“throughout the year very slowly and steadily but with an appre-

' ciably increased rate during April and May in both 1935 and 1936.

~ Cedrela toona and Swietenia macrophylla behaved more like deci-
duous species with a definite rest period from December to April.

. Species—Hopea parviflora, - Dysoxylum malabaricum, Dipterocar-
pus” indicus” Cedrela toona and Swictenia macrophylla.

- 70202, (B) Mized deciduous forest—(i) Nilambur.—One-year
‘old teak continued to grow but very slowly, all through the hot
_ weather of 1936 but 2-year old teak had a very definite rest
~ period from-the middle of December 1935 to the middle of April
1986, ¢ ;
oG Kannoth.—Té‘ak‘ grew rapidly from the middle of June
1935 to the end of December 1935 and then rested until mid May
- 1936. - Pterocarpus marsupium, Artocarpus hirsuta, Dal.l‘fergza
~ latifolia- and Swietenia macrophylla grew slowly but steadily all
_ through the year with a slight increase in rate in early April 1936.

% (iii) Begur.—All species rested from the first week of
" November 1935 to the third week of March 1936 except Chloro-
“aylon swietenia and Artocarpus hirsute which grew very slowly
. during the whole period. Growth with all species at this centre
- was_very slow during the year..

Species.—Tectona grandis, Terminalia crenulata, Pterocar-
. pus marsupium, Swietenia macrophylla, Dalbergia latifolia, Arto-
 carpus hirsuta and Chloroxylon swietenia.

(iv) Dhoni.—All species grew steadily from late June 1935
to the end of December 1935 and then rested completely until
early May 1936. :

Species.—Tectona grandis, Pterocarpus - marsupium, Termi-
nalia crenulata, Dalbergia latifolia and Xylia xylocarpa.

203. (C) Dry fuel forest.s——E-;mnam’ir.—All species grew_very
slowly but steadily throughout the year but showed a definitely
increased rate from early November 1935 to the middle of January
1936.

Species—Prosopis juliflora, Holoptclia integrifolia, Azadi-
rachta indica, Acacia ferruginea, Cassia siamea, Anacardium occi-
dentale, Albizzia amarae, Acacia sundra.

304, (D) All-India Teak sced origin plots—Nilambur.—As has
been noted in previous years’ reports all origins grew steadily in
the same way right through the first year without a rest period.
In Experimental Plot 129, the growth curves of Nilambur, Ana-
malais and Travancore (i.e., South Indian origins) were similar
to each other but different from the growth curves of South Bom-
bay and North and South Burma which were all similar to each
other. (This confirms the second year growth result reported for
Experimental Plot 123 in paragraph 218 of last year’s Annual
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~ Report.) The South Indian origins grew rapidly from 1st July
- 1935 to mid December 1935 and then rested until late May 1936
. while the other origins although starting their rapid growth

"period on the same date (early July 1935) continued growing until
- early February 1936 before resting.

(¢) Weeds,

205. Lantana  cradication—(i) Mechanical methods—(a) Up-
-.rooting.—In. the ‘past various methods of uprooting lantana
~ -have been tried but all have been found to be very expensive and

-z~ meffective due to germination of seed that was dormant on the
" ground.

206. (b) Cutting and burning.—The cutting, and cutting and

- 'burning of lantana have also .been tried. These methods which
- cost roughly Rs. 3 to Rs. 5 per acre have also failed as burning
" in particular seems to propagate the species! An experiment is

' now in progress to see whether the regrowth after cutting and
- burning can be dealt with cheaply by a light spraying of sodium
" chlorate. At present it appears unlikely that this combined method

- even if successful will be as cheap as spraying alone.

/207, (i) Silvicultural methods—(a) Introduction of Bambusa

arundinacea and Dendrocalamus strictus under lantana.—The
experiment in North Salem division (described in last year’s report,

~-paragraph 219) in which Bambusa was introduced under lantana
~in 1933 continues to show great promise. Various methods of

introduction were used and at the end of 1936 hot weather show

. from 60 to 90 per cent success and the plants look very healthy.

This method is fairly reasonable in cost (about Rs. 8 to Rs. 10

- Per acre).

The 1935 sowings of Dendrocalamus strictus have not been a

- Success as the resulting seedlings have apparently not been able
. to stand the severe hot weather.

- 208. (b) Introduction of Cassia siamea in rab patches in lan-

: tana.—Cassia siamea has done very well by sowing in rab patches
- cleared and burned in lantana and after on

- height. It remains to be seen whether the lantana will invade

e year averages 3’ in
the plots in later years, when tending of the Cassia siamea stops.

+ Attempts to raise this, species on ridges or mounds in lines

-opened in the lantana do not show great promise.

209. (iii) Chemical nicthods—(a) Spraying with sodium chlo-

- rate.—Spraying lantana with sodium chlorate has been very suc-

cessful. The solution is made up by dissolving 2 1b. of sodium

~ chlorate in one gallon of water, adding two ounces of Casein as
. & spreader, and diluting the resulting solution with one gallon of
- water. This two gallons of solution costs Re. 0-8-0,
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Bpraying should be done early in the hot weather to have its
effe 1d -not” soon after. rain or when there is likelihood of
all: plots have been sprayed so far but it appears that
uantity ‘required is ‘24 gallons per acre, 16 gallons for
e first'gpray and 8 gallons for the second spray.

1sity of lantana in these areas is about 10,000 stems
The effect of the spray is seen on the first day and
or seven days- all leaves wither and top shoots to a

about ‘three  weeks and when this regrowth is complete a
cond spraying is done. . This kills the regrowth but in some cases
hird ;but ‘light spraying is also needed as a few stems produce
s from the base. About two gallons per acre is suffi-
this third spl‘qy if it has to be done.
the great advantages of this strength of sodium cblo-
ray is' that usually only the lantana is affected. A slight
~“of “the tender shoots of other species occurs but they
ently recover. :
“‘experiments are being repeated on a large scale to give
ite idea ‘of costs which at present appear to be about
o Rs. 10 per acre.

210, - (b). Arsenic poisoning.—One acre of thick lantana jungle
ntaining: about 10,000 stems was girdled and treated with Atlas
res. Killer solution. The lantana was completely killed and no
wsal’shoots were ‘produced.  However there was some regenera-
on (from seed dormant on the ground and this was killed by a
ght! sodium chlorate spray. This operation cost approximately
Rp.;15 per acre. :
“(¢) Other chemical = sprays.—Various other chemicals
sed as sprays in small-scale experiments. The chemicals
ults are: given below :—

3

Btrength of solution. Quintity used, Remarks.,

gallon of water.

100 grammes to 1 1 gallon.. 1
‘e Do. 1 gallon..

1 ounce to 1 gallon 2 gallons o
St L pf water.
ylene chloro-hydrin. 6 ounces to 1 gallon 1 gallon..
S of water.

-iplorate +o. 100 grammes to 1 1gallon
um ch : . gallon of water.

8
<
=4
[«]

R
=
[~]
g B ) =3
Iphate ‘... " 4 ounces to 1 gallon 1 gallon.. 2

e:rf\vl,P [ - of water. q L 3 .

~ sum chloride .. Do. O 7

es;:eqlx;i(;ler 1 to 20 parts of 10 bottles 3

[ water, e
: ' Do. do. =
2
50 grammes to 1 gal- 1 gallon.: B
lon. 77)
4 ounces to & gallon do. .. .o
of water.

Do. do.

hree to four feet dry up. Regrowth begins to come up.
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Of the treatments detailed above, items 3, 4, 6, 7 and 10 had

no effect. In the case of items 1 and 12, lantana shed its leaves

‘but it shot up quickly. In the case of items 2, 5 and 11 it shed

" its leaves and top twigs up to a length of one foot to two, feet on

- an average were dead, but it shot up from below. In the case of

- items 8 and 9 the effect on lantana was very thorough in the
"~ beginning as all the leaves were shed and twigs up to 2} also

dried; but shoots came up f{rom below showing- that the Toofs

- were not affected.

212. The general indications of this work at present are that

(1) underplanting lantana with Bambusa is possible at a rea-
- sonable cost and one is left with a pure bamboo forest and (2) sodium

chlorate spraying is also successful at about the same cost and

© . it leaves the area with whatever else was originally present
- besides the lantana and the area is ready for the introduction of
.- new specles,

¢ 218. Climber eradication by poisoning.—Experiments in this

© subject were continued. The poison was made up in three
. .strengths—  ~

(A) Strong 1 1b. of AS2 08 in $ gallon of solution.
(B) Medium 1 1b. of AS2 O3 in 3 gallons of solution.
(C) Weak 1 Ib. of AS2 03 in 12 gallons of solution.

3 afd was applied in two ways, by girdling the climber and paint-

idg the poison on the girdle and by pouring the poison into a
frill made in the stem (for details of making up the poison, ete.,

- vide last year’s report, paragraphs 223 to 226).

214. In the experiment with Zyzyphus oenoplia some climbers

- produced shoots_from the base with the first rains after the poison-
. ing but these shoots turned out to be feeble and died in the
- following hot weather. In Experimental Plot No. 14, Coimba-

tore North division, Pterolobium indicum was poisoned on 28th

" March 1935 and this also produced basal shoots with approxi-
 mately 40 per cent of the climbers treated and these shoots have

most of them persisted. In consequence the experiment was
repeated in Experimental Plot No. 17, Coimbatore North division

- with the same species. The poisoning was done on 30th January
.. 1936 and by the middle of May only 10 per cent had produced
" basal shoots.

The results of this experiment to date ure :—

- Pterolobium indicum—(North Coimbatore Experimental Plot

; No. 17).
- Pro-
" Number . With gre duci
: ugxt ° Method of Strength Date of . ﬁgﬁf" tor paﬁ?}c'n st:lgc!)?}
- climbers  application. of poison. application, deady areen from
- treated. E . sterns, ground
level,
10 Strong .. January 10 0 ]
Stem  scra- 1936.
10 ped. Medium .. 8 0 2
10 Weak .e 10 0 0
10 Strong - 9 1 0
10 $Stem_frilled.y Medium 8 1 1
10 Weak 7 ¢ 3

12



82

‘I(V'. is-to be -nbted that the poisoning has greatest effect and

many fewer basal shoots are produced, when the operation is done’

at the beginning of the hot weather.
‘ 215. Dﬁring the year a short note on the experimental work

- done so far was circulated, and in consequence district work was

‘undertaken in three forest divisions. In Palghat division, an

 “area of 16 acres was treated with the medium strength solution on

-~ 10th -February 1936 after girdling. Fairly heavy rain followed
‘. within about ten days. At the beginning of May 1936, 10 per
" cent of the climbers were dead and a fair proportion also appeared
to be dying. The general appearance of the climbers ‘indicated
that the poison used was not strong enough. The operation cost
approximately 4 annas per 100 climbers and it remains to be seen
what further mortality “occurs. The incidence of climbers was
approximately 950 per acre. The species of climbers treated
. were :—Pterolobium indicum, Acacia intsia. Scutia indica, Zizy-
~ phus  enoplia, Combretum ovalifolium.. Ericale paniculata and
- Calycopteris floribunda. C '

216. In Ganjam division the medinm strength poison was
used with girdling on 20th January 1936 and found completely
successful with Butea superba, Bauhinia vahlii and Zizyphus
enoplia.  Calycopteris floribunda which was also treated appeared
sickly but was still surviving in April 1936.

217. In Upper Godavari division a similar expe’riment was

done in January 1936. By the middle of April, Butea superba,

Pterolobium indicum, Zizyphus cnoplia and Vitis pallide were
reported to be dead, Vitis linne, Asparagus rottleri and racemosus,
Cardiospermum helicacabum and Scindapsus officinalis to be dying
while an unidentified climber had hardly been affected at all.

218. From the experience gained. so far the indication is that

~ a poison intermediate in strength between the strong and the

medium solutions and applied after girdling very early in the hot

weather, gives the best results. The cost of such an operation is
approsimately 4 annas per 100 climbers treated.

219. Strobilanthes eradication.—Experimental Plots 1, 2 and
22, Wynaad division have as their object the erradication of Stro-
bilanthes. The first two of these plots were initiated one year after
the Strobilanthcs flowering and the last one three years after.
The following four-treatments were applied' (A) control—nothing
done, (B) cutting above the wrial root, (C) cutting flush with the
ground, (D) pulling out by hand. So far practically no plants
have appeared in the treated plots. The species is suspected to
be Strobilanthes reticulatus but this can only be confirmed at the
next flowering.

920. Attempted suppression of Eupatorium on the Nilgiris.—
Wikiyu grass has been introduced in a series of plots in the Nil-
giris after pulling up the Eupatorium to see whether the grass

éb' established will keep out the weed.

‘gress and results are awaited,

: f'rank grass gro“rth which often 0CCUTS h
: “whi . s 1n blank
-and which is such a hindra anks in dr

.~ The same result was obtained
- good and showed promise, none
: vae‘th?- hot weather and all of them died out.

- through the Conservator
- the Working Plans Offic

. cultural matters and statistical worlk. The ex

-during the year. The working

(Nilambur Teak Nos. 17, 18 and 19) were ful
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: ‘ : The grass i 7
- established and its “ runners ’’ have penetratged we?l nigl‘t‘o ‘;ilé

Eupatorium, but a few pl
4 » but plants of the weed have appeared in t
-grass' but look sickly. The struggle between the It.)\Ix)'o is irllnptr};?

221. Grass suppression in dr

Y fuel coupes.— rear’ i
- ment to see whether Leuce ) . ash year's S hort

na glaucae would suppress the short
: ] y fuel coupes
nce to regeneration was Tepeated.
. Although mitial germination was
of the seediings were able to sur-

II. WORKING PLANS AND STATISTICS.

(z) VVORKING Praxs.

222, The Provineial Si‘lvivculturist continued to be in touch

of Eores}gs, Working Plans Circle, with
' ers in the various districts. He w
largely consulted with regard to proposed prescriptions 01;3 si‘l&?
B « » . EI‘i "

the results obﬁtamed m this branch were availfd oefng; %;lene\%él Illid
ing Plans Officers and District Forest Officers. -

year under review those compl 5
eted during the
ones undertaken :— ° year, and the new
\
. Working plans under Worki
s g pl Vew w
Number beglel%?;amon at the completegxc)l;?iig p]:i\nes‘{‘ “n?rklng
2 of the year., the year. during r;ht;n;gac:d
I East and West Vell ‘
ol oro  East Vellore (a) West Vellore .

II North and South Cudda- ¢

. b gl Sou North Cuddapah. (a).

) Madura division .. .. A ivisi

IV The Nighpme : ladura division .. Palghat division
V' Upper Godavari division. el o

(a) Field work completed but writing up of the plan still pending at the close o;‘ :he Year.

The working plan for the Tinnev

South Cuddapah.

elly division was sanctioned

is posding Loy T plan for the Salem North division

The cost of preparation of the Madura Working Plan ig

AS. 2-6 per acre, '

(%) YiELD, VoruME AxD FoRM FACTOR TABLES

223. Sample plots.—~Seventy-eight sample plots

. . - . » re i
17 species in nine districts were maintained o it

Three sample plots

: ‘ ly measured
final felling as they were in the district regene‘}r/ation arrsa, (l:fe ftoljg

year. TFive other sample plots were remeasured.
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A The ,]jehra Dun extensible ladder as an aid to measurement

of standing sample trees was borrowed during the year and tried
in our.sample plots but was found not suitable for Madras condi-
' tions. . We have had a sling seat and tackle made and will be mea-
*suring standing sample trees in the coming year with the aid of

.. " climbers. We have not however solved the problem of the measure-

“ment of standing sample trees among the Rucalypts, most of
_which are 180" to 230 high. : :

994, Tree increment plots.—Twenty-seven tree increment
" plots representing 11 species in six districts were mamt:/nned.

995. Preservation plots.—In accordance with resolution 22_of
" the 1929 Silvicultural Conference at Dehra Dun, 12 preservation
_ plots have been opened as shown in the list below and are being
maintained by the districts concerned. - The establishment of
- further plots is under consideration.

Locality Species and type
- . Circle. Divislon. an%oxl‘_g:%rve of forest.

‘ b . d i. Rekapalli .. .. Xylia = Xylocarps,
Waltalr .. ... Upper Godavari P | T ocarpas arn:
ik pium, Dalbergia

latifolia, Adina
) cordifolia.
Sriharikota. . Mangrove.

B Lower Godavari. Koringa .. - .. Do.

Bollary .. Kurnool South. Iskagundam Hardwikia binata.

Cuddapah North. Lankamalais
Cuddapah South. Kodivengamma

Dolichandrone crispas
Pterocarpus santali-

bhavi (Kodur). ° nus.
Pikkilikonda .. Shorea talura.
Salem - .. .. Salem South Karavalli Ariyur .. Hiil shola type.
Coimbatore .. Madura .. .. Cundar extension.. Pinus insignis-
Coimbatore - Tellikal .- Tectona grandis.
South. . o
: L . : .. Dhoni - Dalbergin latifolia.
Ootacam:und . Palghat® oni » D oyl
: Nilambur «+ Chaliarmukku . Swietenia macrophylla.

" In addition to the asbove plots the preservation of fine speci-
mens of single trees of Xylia aylocarpa, Pterocarpus marsupium,
Diospyros melanorylon, Michelia champalke and Tectona gran-

dis has been undertaken.

The evergreen Arboretum at Topslip in South Coimbatore dis-
trict was taken over during the year by this division for mainte-
nance. -

IIT. MISCELLANEOUS.

Tours AND RECORDS.

096, Tours—The Provincial Silviculturist was able to spend
the bare minimum number of days on tour. He was not able to
tour as much as was to be desired as he was forced to spend 2
great deal of time at headquarters doing routine computing of

. figures and compilation of results owing to lack of staff.

85

‘0 Opportunity was taken while en route to South Kanara to
.visit the research experiments conducted in Coorg in accordance
“with the orders of the Government to co-operate with the Chief
Forest Officer, Coorg, in the conduct of such experiments.

. 227, All the research range offices of this division have been
‘inspected during the year under report.

- - 228. The following notes and articles were prepared during
“the year :—

. {a) The *‘ Standing Orders for the detection and control of

the spike disease of Sandal ’’ were revised to embody the

" suggestions of various officers and submitted to Govern-

ment whose sanction i1s awaited. These orders con-

tain' a provision for the grant of rewards to those who
detect new outbreaks of the disease.

(b) A short note on the work done so far in ‘* Lantana eradi-
cation by means of chemical sprays.
(¢) ‘A note on ‘‘ Climber poisoning experiments. *’

(d) After consultation with the District Medical Officer, the
Nilgiris, a note on ‘“ The symptoms and treatment of

- arsenical poisoning *’ was prepared for circulation to officers
likely to use arsenic poisons for trees or climbers after the
publication of notes (a) and- (¢} above.

(e) A note for the Indian Forester on ‘‘ A brass guage for
improving the stock used in stump planting teak. ™

'229. In accordance with item 1 (a)-(c¢) of resclution No. 3 of

“the Dehra Dun Silvicultural Conference held in 1934, the Madras

Government have approved in principle the proposal for the Pro-

. vincial Silviculturist to visit important research works in other

Provinces. It is hoped that a start will be made in such ** foreign "’
tours in the coming year.

230. Records.—The specific and general ledger files now
number 418 and 149 respectively. The subdivision of the more
oulky files and the condensation and publication of information
has still not been attended to yet for want of time and lack of
staff. The arrears in the office are slowly being worked off and
it is hoped to get on with the above work soon.

Half-yearly inspections of the ledger files of this office have been
made by the Conservator of Forests, Working Plans Circle.

231. Twenty-seven New Experimental Plots and 116 hew ex-
perimental garden experiments were opened and 80 Experimental
Plots and 293 garden experiments were summarized and closed
during the year. This large closure was the result of accumulations

- due to expansion of work and lack of staff during the past few vears.

At the end of the year 72 Experimental Plots and 145 Experimen-
tal Garden Experiments were open.



23 _Two hundred and twelve photographs were added to the
ollectlon durmg,the year. .

; ﬁ.——’l‘he thra Asmstan‘o Conservator of Forests re-
‘amed throun‘hout the year in: the division as Assistant. The
: subordinate: staﬁ now.:consists “of three Research Rangers, exght
:Foresters and one Forest Guard By

(The oﬁ'me staff of two - cerks and one typlst was. increased
urmg the year by the sanctlon ‘of one more clerk

A. L. GRII’EITH
Silviculturist.
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