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ANNUAL REPORT ON SILVICULTURAL

RESEARCH IN THE MADRAS PRESIDENCY
FOR THE YEAR 1936-37.

PART I.
I. RESULTS AND INDICATIONS.

(1) (@) GENERAL.

1. As in previous years, a large amount of the work done this
year has been small scale [Stage I (a)] investigations in experi-
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 :—

Further demonstration of the necessity for ‘ rab ’ regenera-
tion in dry fuel forests. Apart from the mortality caused
by man, grazing, fire, etc., the ordinary coppice felling
causes about 7 per cent of the stools to die each time the
operation is done and preliminary counts show that natural
regeneration is very scarce indeed and of the order of three
seedlings per acre.

Improvement in district ‘‘ rab work,” particularly in the
successful raising of forest crops in conjunction with field
crops (such as ragi and castor in Madura district and
cotton in Salem Central division).

Demonstration of the great benefits of soil working in the
first year of ‘ rab’ regeneration in dry fuel forests.

Collection by experiment of statistics of teak stump produc-
tion in nurseries and the methods by which economies can
be made. In conjunction with this is the demonstration
of the fact that in years of shortage, undersized stock in
the nursery can be developed into good stock for the
following year. These results are particularly important
in view of the very poor seed year that occurred last year
and the resulting shortage of stumps that followed.

Summary of five years’ experimental work at three centres
in pre-monsoon stump planting of teak.

Large scale confirmation by districts of experimental work
in the pre-monsoon stump planting of teak and of the
beneficial effect of using stumps of the best size,

t 1y
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The improvement of our knowledge of the regeneration and
working of batnboos.

The continued success in the control of new outbreaks of the
spike disecase of sundal.

The summary by the Forest Fntomologist, Dehra Dun, of
the results of the investigation into the spike disease of
sandal.

The further confirmation that Lantana can be controlled by
chemical spraying and that this method is the cheapest
method found so far.

3. Owing to the inerease i office stafl last year and the conse-
quent reorgamzation of the office, during the year under report
all arrears of both office and accounts work and the maintenance
of experimental records have been worked off and we are now
up to date. In addition we are coming to the end of a number
of investigations in mixed deciduous forest which were started
four and five years ago and in consequence in the coming year
new investigations will be started chiefly in the regeneration of
evergreens and Mahogany (as a result of the visit of the Provincial
Silviculturist to Bengal) and ulso in the regeneration of areas of
mixed deciduous forest which are not fit for teak plantations.
This latter work is a direct result of the general failure of gap
regeneration work in such areas,

() (CLIMATES.

4. In an endeavour to give an idea of the climates in which
the experiments have been done, a rninfu]l statement for all
research centres is given in paragraph 274, In this statement the
rauinfall fizures are given in inches month-war and underneath
this i8 given the number of rainy days in that month, e.g.,

10:71 (inches of rain in tho 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 (1st April
1936 to 1st June 1937 covers all the 1936 experiments. The

rainfall 1s totalled for the year Ist April 1936 to 1st April 1987 .

as this period covers most measurements and is to be comp
with the average annual rainfall given in the last column.

1936 was the third consecutive abnormal year climatically-
In districts having a West Coast type of climate the hot weather
was unusually  severe with a lack of the normal pre-monsoon
thunder showers and the South-West monsoon broke in most
places about a fortnight earlier than usual. Tn the dry districts
rainfall wax fairly normal in season although in general it was
well below average in quantity. It was a fair seed year in the wet
districts and a rather poor seed year in the dry districts.

3

(ii) NATURAL REGENERATION.
By seed.

b, Attempts to induce mnatural regemeration under wmother
trees—Hopea parviflora.—In experimental plot No. 54, South
Coimbatore division, Hopea mother trees were selected and in half
the ground projection of the crown, weed growth was removed
and the soil raked just before seed fall. This was started in 1933
and each year since that date the existing natural seedlings have
been counted, pulled out, and the treatments repeated.

During the four years that have elapsed there has been very
little seed fall but enumerations show that the treatment has had
no beneficial effects in inducing natural regeneration as the num-
bers of seedlings resulting in the treated and untreated plots are
almost exactly the same. The effect of a full seed fall remains
to be seen.

6. Calophyllum elatum.—Experimental plot No. 56, South
Coimbatore division, which is a similar experiruent has given no
results as there has been practically no seed fall at all since the
experiment was started four years ago.

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

8. Swietenia macrophylla.—It is very noticeable that some
mahogany mother trees produce abundant natural regeneration
under them while others produce little or none. Previous experi-
ments to induce regeneration where it is absent or scanty by
clearing undergrowth and raking the soil have proved unsuccess-
ful. To continue this investigation experimental plot No, 142,
Nilambur division, has been started in which burning has been
added to the above treatments. It i1s too early yet to draw any
conclusions.

In experimental plot No. 141, Nilambur division, mature seed
bearers which bear normally a fair amount of fruit but which
produce little or no regeneration have been selected. The fate
of the fruits and seeds until seed fall, the quantity and quality
of the seed that falls and the quantity and fate of regeneration
produced are all to be observed. The object of the experiment
1s to try and find the reason for the lack of regeneration but suffi-
cient time has not yet elapsed to draw any conclusions.

9. Canopy manipulation over natural regeneration—Hopea
parviflora.—Experimental plot Nos. 37, 38 and 39, South Coimba-
tore division, were opened in 1931 in Karian shola to study the
effect of eanopy manipulation on natural regeneration of Hopea
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parviflora 5 -10" high. Three treatments were applied in which
(A) all but the top canopy was cut, (B) the undergrowth was cut
and (C) control in which nothing was done.

Casualties have been negligible and during the six years the
plots have been open the treatments have shown the following
average annual height increment : (A) 146”7, (B) 6-5” and (C) 7-5”.
Although the experiment has been primarily concerned with
regeneration 5" ~10" high the treatinents have shown the follow-
ing recruitment to regeneration over 3’ high: (A)+2l per cent,
(B) + 18 per cent and (C) - 11 per cent.

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

growth was cut (B) have put on a fair girth increment but have

suffered from bark stripping by deer.

10. Experimental plot Nos. 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. 'I'wo 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 time the plots have been opened the unestablished
regeneration in the three treatments has shown the following
average annual percentage increase :~—

A, Top canopy—fenced—145 per cent.
A, Top canopy—unfenced—101 per cent.
B Yull evergreen shade—unfenced control—20 per cent.

These figures well illustrate that to establish young regenera-
tion of Hopea it is very beneficial indeed to open the canopy.

11. Mesua ferrca.—Experimental plot Nos. 44 and 45, South

Coimbatore division, were opened in 1932 to test the effect of -

opening on natural regeneration of Mesua ferrea 5" -10°
f:?gﬁ?y 'l‘v%o trga,tments were Epplied_(A) n wbich_ only the top
canopy was left and (B) the control in which nothmg was done.
The two treatments show an average annual height increment
of (A) 9-0” and (B) 5-7” but the small regeneration on the ground
is not quite as good as it was.

12. Experimental plot Nos. 3 and 4, Wynaad division, were
opened in 1932 and two treatments applied : (A) Cutting under-
growth and (B) Control. They show an average annual height
increment of (A) 4-2” and (B) 1-7”. The state of small regenera-
tion on the ground has not moved.

13. Experimental plot Nos. 5 and 6, Wynaad division, were
similarly opened in 1932. In these two experiments the treated
and control plots have shown a mean annual height increment of

8
)
4-9” and 4-6”, respectively, and the small regeneration on t.e
ground has not moved at all.

The above experitnents 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. Pterocarpus santalinus (Red sanders).—A valuable species
in some of the dry districts often regenerates itself by seed profusely
but the regeneration dies back each year although it increases in
density year by year. The District Forest Officer, Chittoor, has
been very successful in bringing on this regeneration into a sapling
and pole stage by opening the canopy over a ‘ mat ’ of seediings
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 1is sufficient to start operations.
Controlled experiments with this object were started last year and
preliminary counts showed that this ‘ mat’ of regeneration con-
tains appreximately 550 seedlings per 100 square feet.

Although the year has been a poor one climatically with only
two-thirds of the normal rainfall, enuwinerations show that the
established regeneration class (over 3 feet high) has increased by
106 per cent while the total number of seedlings has decreased
due to early dying back of younger seedlings by only 5 per cent.
The treatment of opening the canopy by 30 per cent to 50 per
cent has thus been markedly successful in the first year.

15. Necessity for the artificial regeneration of coppice coupes
in dry fuel forests.—In the past few years experiments in coppice
coupes in dry fuel forests have shown that each coppice felling
causes a mortality of about 5 per cent of the stools.

During the year enumerations were done over quite large areas
in coupes that were felled five years ago to determine to what
extent natural regeneration has tended to make good this mortality
due to the coppice felling. The enumerations showed that nafural
seedlings were present only to the extent of 3 per acre and bad a
maximum height of 34 feet -and an average height of just under
2 feet.

The above facts clearly demonstrate the necessity of the arti-
ficial regeneration of dry fuel forests which are worked under a
simple coppice system.

16. By coppice.—In experimental plot No. 11, Chittoor divi-
sion, three species (Acacia sundra, Albizzia amara, and Azadirachta
indica) were dealt with and three treatments applied (1) high
catting, 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
were not available and it was considered best to get more reliable
results with fewer treatments.
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Measurements two years after applying treatments show the
following mortalities of stools :—

Percentage cf stools dead.

Spectes. High cutting Low cutting Low cutting
with  with without
trimming. trimming. trimming.

Acacia sundra . . .

Albizzia amara .. gg I;g 12-})

Azadirachta indica .. 3-8 59 Treatment omitted
owing to Insuficient

Averages for all three species. 33 85 81 number of stools.

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 6:6 per cent mortality.

This comparatively high mortality once again brings into
prominence the necessity for ‘rab’ regeneration in fuel forests
to make up the loss of stock caused by coppice felling.

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

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

It is to be noted that further casualties have occurred during
the year in both the low cutting treatments.

17. Natural regeneration by coppice—Mimusops hezandra.—
An interesting experiment on the effect of the height of cutting
in coppicing this species was done in the Tanjore forests. The
trees experimented with were divided into three girth classes (i)
6” to 12”7, (ii) 12” to 18” and (iii) 18” to 24” and two treatments
were applied to each girth class; (A) high cutting at 9” to 1" above
ground level and (B) low cutting as close to the ground as possible.

Results show that the height of the resultant shoots is much
the same for all six treatments.

The figures of the mortality of stools are as follows and are
very striking.

Mortality of stools.

Girth class. High cutting.  Low cutting.
PER CENT. PRR CRNT-

6°to12° .. . . . .. .o .. 6 55

127 to 187 .e .e e . . .o .. 17 1]

18° to 24" . . . .. .. .. .. 48 92

The above figures are those of a single experiment and need
confirmation by repetition but they give very definite indications
that (i) low cutting produces a very high mortality indeed and (ii)
even with high cutting the mortality increases very rapidly with

girth.
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In some of the coastal forests this species is the main species
and if they are to be worked on a simple coppice system the trees
must not be allowed to reach a medium or large size or the coppic-
ing will devastate the forests. Further experiments on the
natural and artificial regeneration of this species are obviously very
urgently needed.

18. Effect of thinning teak coppice shoots 18 months after the
coppice felling.—In experimental plot No. 142, Palghat division,
an experiment has been started to determine whether it is advis-
able to thin out teak coppice when grown for the purpose of pro-
ducing poles. The thinning out was done when the coppice was
18 months old and of course produced secondary shoots but two
years later these secondary shoots although vigorous were in no
way interfering with the original coppice shoots.

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

Abbreviated results are—
Mean height Mean diameter
in feet.

Treatment. in inches.
A. Reduction to 1 shoot per stool .. .. 21'30 227
B. Do. 2 do. .. .. 18-20 184
C. Do. 4 do. ve e 1770 143
1359 115

D. Untreated control

(ii1) SEED.

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

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

Acacia ferruginea. Cassia fistula.

,» leucophlea. Cassta marginata.

,,  melanoxylon. ,,  Ssiamea. )

,»  planifrons. Chlororylon swietenta.

,, sundra. Dalbergia latifolia.
Acrocarpus fraxinifolius. ' sissoides.
Albizzia amara. Dendrocalamus strictus.

,,  lebbek. Dolichandrone crispa.
Anacardium occidentale. Gmelina arborea.
Azadirachta indica. Harrisonia bennetis.

Calophyllum elatum. Juniperus procera.



Lagerstremia lanceolata. Tectona grandis.
Meliosma wighti, Terminalia chebula,
Pitchecolobium dulce. v crenulata,
Prosopis julifiora. . paniculata.
Pterocarpus dalbergioides. Vitex altissima.

’s marsupium. Wrightia tinctoria.
Schleichera trijuga. Zizyphus jujuba.

20. 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
germination of Acacia auriculiformis, Acacia cyanophylls and
Acacia dealbata, the latter two species being very marked.

21. Soaking in cold water for 24 hours was beneficial in the
cases of Gluta travancorica, Pterocarpus santalinus and Xylia
zylocarpa, 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 souking it in cold water neither increases nor acce-
lerates its germination.

22. Soaking in hot water as hot as the hand can bear and then
allowing to cool was beneficial in the case of Zizyphus incurva.

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

g bNum-r =
pecies. er o : , -] marks.
tests 3 § 3 £
made. g S g E
E 2 5 3
> & H a
Acacia auricwliformis .. . [ 14 14 19 22 Boiling water best in
5 out of 6 tests.
Da. cyanophylla .. .e e 9 11 14 17 35 Boiling water best in

8 out of 9 tests.
Do. dealbata . . . 6
Do, ferruginea . .. .. [}
Do. leucophicea .. .. .. 10 19 9 14 24
Do. melanozyion . .e .. 1
Do. planifrons . 1
Do. gundra .

Acrocarpus fraxinifolius .. .. 25 8 8 1] [ ]
Albizzia amara . .. . 18 42 37 30 88
Do. lebbek . .. . 1 20 13 10 11
Anacardium occidentale .. .. 6 70 58 54 24 Untreated seed
. consistently best.
Azadirachla indica . .. .. ;] 44 40 80 9
Calophy'lum elatum .. .. .. 5 17 16 13 0
Cassia fistula .. .. .. .. 13 11 11 8 7
Cassia marginata . .. .. 12 17 292 18 5
Cassia siamea . .. .. .. 13 52 36 48 3
Chlorozylon swietenia .. .. 11 14 12 11 1
Daibergia ‘atifolia .o .. .. 22 31 26 29 5
Dalbergia sissoides . . .e 30 26 26 32 5
Dendrocalamus strictus .. . 6 33 22 22 0
Dolichandrone erispa .. . . 1 14 7 4
Gluta travancorica . . . 8 23 29 23 21
Gmelina arborea .. .- . 2 20 10 18 6
Harrisonia bennetic ., .e . 3 12 18 9 7
Juniperus procera . . 1 6 7 9 2
Lagerstraemia lanceolala .. . 30 5 4 4 0
Mebryma wightii .. o . 1 14 8 0 Q
Pithecolobium duice . ve 8 43 13 88 ]

Average germinative
capacity with
e —————————y
Num- B §
Species. ber of : 2 .~ s Remarks .
tests g S g B
made. § & g @
EE 3 %
5 8 & A
Progopis juli .. .. . 5 71 72 81 54
Pterocarpus d%aeryioiduc . .. 3 16 15 9 5
Do. santalinus .e e 12 71 33 19
Do- do. .. .. 1 24 40 33 10 Seed coat removed,
Do. marsupinm .. . 62 38 32 32 14
Schleichera trijuga .. .. .. 4 9 10 5 0
gedmn:al grandis .. .. . 0 28 27 24 8
erminalia chebula—
EB ?gh%le fruit) .. d) Y 1?; lg 1% 2% !73
eshy covering remove ..
(] 1 2 0* * Damaged by white
(3) (kernel) e o .. 4 ants,g
T gate— .. ez 32 3B % 6
(2) stored 14 months . .. 10 9 g 15 g
Terminalia paniculata . .. 10 138 o 9
Vitex littoralis .. . .. 2 30 38 15 2
Wrightia tinctoria .. .. . 1 11 9 > 2
Xylia rylocarpa .. . .e 42 20 26 S -
Zizyphus incurva . . .. 1 55 58 6
%o. j ujuba . . .. 1 9 10 9 8

94. 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 (ferment-
ing), (D) scorching over a fire, (E) soaking in concentrated sul-
phuric acid and (F) exposing to the sun and watering on alternate
days.

Results including those of previous years are seen in the table
below :—

8 .

2 ]
» - «Q .
B § 8 o o =
Species. - - 4 E a .5 5
2 [ 4 ) = B =
E 5 § £ & = 3
2 8 A & & & B
cacia auriculs, i .. .. 20 8 . 8 . 5 8
ﬁcacia L ’ngu .. . . 3 14 . 15 0 13 9
Acroca: razinifolius .. . 11 14 0 12 . 7
Cassia fistula .. .e ‘e 30 10 9 7 0 30 lz
Caassis marginata .. e .. .. :1“1) %g 11.! :lzg g sg n
Tommatia chopua o - > s0 15 ® 8 18 o0 8

¢ Test not done.

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

' 26. Seed—seasonal collection within the fruiting season.—
"Tests were made of seed collected at fortnightly intervals through-
out the fruiting season of 10 species, Acacia leucophlea, Arto-
carpus hirsuta, Cassia fistula, Cassia marginata, Mesua ferrea,

2
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Pterocarpus santalinus, Shorea talura, Swietenia macrophylla,
Terminalia chebula and Terminalia paniculats. In each case
these seed collections covered a period of six weeks to two months
but in no case were there any definite variations in germinative
capacity throughout the fruiting season.

With each species and each d

ate of collection 10 separate tests
of 100 seeds each were done.

27. Method of sowing—Hopea - puarviflora.—Hopea seed was
si)wn (1) with the wings vertical (in the position it falls through
the a),
ground) and covered with earth to a depth of one-eighth inch and
(i1} on its side but well covered with half inch of soil. The average
germination of 10 tests was (i) 10 per cent, (i) 23 per cent, (i11)
27 per cent. 1t therefore appears that Hopea seed should be sown
on its side and well covered with earth to get the best results.

28. Remorval of pulp from seed—Santalum 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. Tn 40 tests of each the average germinative capacities
were with pulp 9 per cent and without pulp 33 per cent. The

pulp of this seed should therefore always be removed Wbefore
sowing.

29. Removal of outer coat—Pterocarpus santalinus.—Ten tests
made by removing the outer coat of the seed of Pterocarpus santa-
linus showed that this treatment resulted in the germinative
capacity being nearly doubled. These tests need confirmation by
repetition. '

30. Seed, locality test—Santalum album.—Sandal seed was
collected from both the spring and autumn crops from five locali-
ties, Coorg, Javadis, North Coimbatore division, North Salem
division and the Nilgiris. This seed was tested by monthly
sowings,

The spring crop seed (collected in March) was found slightly
better in germinative capacity than autumn seed (collected in
November). 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.

31. Weathering of seed—Teak.—Fxperiments were carried out
at three centres in the weathering of teak seed. At each centre
10 tests of 100 seed each were carried out for each of four treat.

ments, (A) seed exposed to sun and rain for six weeks, (B) as (A)

but watered once a week in dry weather, (C) seed buried in pits
It wet straw, (D) control.

The treatments produced no appre-
ciable difference in germination percentage.

32. Method of collection—Swietenia macrophylla.—An experi:
ment was done at Kannoth in which mahogany seed was collected
ab three intervals of a fortnight in the fruiting season in the follow-
Ing ways: (A) capsule obviously unripe, (B) capsules ripe on the

(i) on its side (in the position it normally lies on the

1

tree, (C) capsules which had started to open, half the see? beflgl
collécted off the ground and the other half tmm'[‘t}lqle capsu eI;O -
‘ f collection. ere was -
Le seed was sown on the dates o » : P
t[J)xl'fée:cisable difference in germination percentage between any dates
or any treatments.

33. Santalum album—peculiar variety.—In the cqurs%(?(fmtilllli
investigation into the . spike disease of sandul', in Noganur
Reserve Forest of North Salem »d%\'lslon a  tree V\gm ound
which had all the outward characteristics of the disease

noticed that the usual progression towards death in a few years

did not occur. The tree has now been under obse1'.vat10‘nlt}’tl':>;'usc;lm;:3
ten years and it is still growing in healthy proportions gOt Su(g;kers
has the spike-like appeurance. 1t has produced (i%onil:fe ris b suckers
all of which are like the parent tree. Bepeateb effo s Jo trans,
mit the peculiar appearance to healthy trees by graiting

failed.

i it is possibly a
i ing kept under close observation as 1 .
stralitl l(')Sf Zzlr?fal illr)unune to the disease. During the y_ea,lrtxt iieegd;rd
d is normal In appearance, 1n weight, ger-
D capntity 1 - cent. Some of the plants raised
inative capacity and plant per cent. =& _
;[r](l)ll]n this se]ed are normal in appearance artldtson:; liiivtl:,iegarvev?ﬁ
[ ‘ ar ouny yet to s
tree but of course they are too young j§ 0 .
tlllii out. The tree is locally known as the '‘ Peculiar Sandal
tree.”’

34. Seed storaye.—Routine storage tests Igvereltxniigw‘;vl;;h t]%i
. Se ora !

speci ith different methods of storage. Resu . i
Tgfﬁﬁlss V(;’f time that seed of the different species rta'm:}(l):s; fe;:;lse‘
¢ t’«Tiven in the table in paragraph 275 in which previ us ye '
s lbtc. are included. It should be noted that the table gne‘s 1tn t-
Z(;ililox;s of the probable longevity of the seed but many more ests
are necessary before reliable results can be obtained.

35. Seed weighments.—Routine seed weighments,.germi‘n(?;‘tiorlll
test's‘ “ete. were carried out. 'The results are given in parag ‘pd
276 ’in tl;e form given in the °* Note on the weight o(fF S::st
(Revised) "’ by S. H. Howard and H. G. Champion. o
Bulletin No. 41—1928.)

36. Seed statistics—Cassia siomea.—Seed of this x,speciels‘ 1s
gettiné more and more in demand each year as ‘rab’ wor n:ial
extending so rapidly. It is now evident that for some years, u
a number of early ‘ rab’ plots start yielding seed in qtlgntlty ;]i:s;e-
are not producing enough seed of this species to meet the req re-
ments of this Presidency. In consequence, seed indents are o
only complied with in part and it is very noticeable that some
districts are overestimating their requirements and in (;ongequeﬁc:
when proportional supply 1s made this is not fair to districts tha
have estimated correctly.
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It is a comparatively new seed to many officers and their

attention is drawn to the statistics given in paragraphs 275 and
276 of this report.

~ In addition, reports have been collected from two or three
districts where ‘rab ' is an established and successful practice.
They report as follows :—

(1) One gunny bag of ripe pods gives 1 Madras measure or
roughly 2 Ib. of cleaned seed.

(i) One-third Madras measure of seed or two-third 1b. of
seed 1s sufficient to allow for sowing and all resowings
even in _a’bad' season for a standard rectangular *‘rab ’
plot of 50" x 20" which has approximately 250 running
feet of Cussia siameq line in it.

(1ii) There are usually about 30 such plots per coupe or in
other words about 20 Ib. of seed per coupe is needed.

It is also to be noted that rab plots four and five years old in
some districts are now yielding quite a fair quantity of fertile
seed. All sources of seed within a district should be made full
use of before indenting on other districts.

37. Sorting seed according to size—Teak.—Previous years’ ex-
periments 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 and (D) selected smallest seed.

Results were as follows :—

Average germination percentage of 1,000 seed
in 10 teats of 100 each.

—
District  Selected 8elected  Selected
sampie. biggest. medium, smallesat.

Locality. Year,

Topslip Experimental—

Garden Kxperiment 140 .. . 19368 49 a9 37 33
Begur Bxperimental—
Garden Experiment 67 . .. 1936 30 40 87 18
Average of 1036 experiments .. . .. 40 40 37 26
of 1935 experiments .. .. .. 53 63 55 38
Avepage of 1o3s o, oo 44 9 b 30
Do. 1¥33 do. .. .. .. 41 38 2%
Average of 1033, 1934, 1935 and 1936
experiments .. . .. . 4_5. 4_7 2 2

38. ‘I'wo short-tern planting out tests were observed and both
experuments showed no appreciable difference in survival per-
centage or in mean height between the various types of seed.
These experiments were Begur Experimental Garden Experi-
ment 25 started in 1934 in which the seed was directly dibbled
and Topslip Experimental Garden Experiment 128 in which the
crop was raised in 1936 by stump planting the plants resulting
from the germination tests of experiment No. 109 of 1935.

Thus the sorting out and rejection of teak seed on account of
gize appears to be an unjustified expense.
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(For full experimental data see paragraph 277.)

39. Size, age and condition of sced bearcrs—Teak.—Seed was
collected separately from large overmature trees (13" to 15" girth)
middle sized trees approaching maturity (43" to 6" girth) and small
immature trees (below 3§ girth). The seed was collected from
10 trees of each class at each centre.

BEach germination test of each cluss at each centre consisted
of five sets of 100 seeds. Germination results were as follows :—

Germination percentage of seed from
o~

Locality. s \

Overmature. Mature. Undermature.
Begur .. . ., . . 87 27 21
Average of 1935 experiments .. .. .. 35 35 32
Average of 1935 and 1936 experiments .. 36 31 27
Average survivals percentage of 10 short-term 73 72 75

plantiny out tests by dibbling and transplant-
ing done in 1933 and 1934.

40. The above figures afford strong evidence that so far as

‘gerwmination and early d8velopment is concerned seed from both

overmature and undermature teak trees is just as good as that
from mature trees provided ol course that the tree is old enough
to produce fertile seed. In order to test whether this holds good
in the later development of the plants three lurge scale long-term
planting out experimments were started during the year at Begur,
Dhoni and Topslip. The abbreviated results of these experiments
at the end of the first year are as follows :—

Survival percentage. Mean height in inches.
Experiment. Over- M Under-  Over- M: Under-
mature. ature. mature. mature. Mture, mature,
w:;maz exxt‘a.ﬁmentf\.l 95 94 a3 1290 15°80 1590
Ditoud | piperimentai— o 95 95 3430 3460 6240
Togp;ll'j en legoper‘i.menul:- 86 86 79 1633 1778 1580
Average .. -OI 55 E; 21:34 »2-:;:-3 2470

NoTe.—The latter two experimental garden experiments having been successfully established
are being converted into experimental plots.

(For full experimental data see paragraph 278.)

41. Dalbergia latifolia—Similar gerwination tests were done
at Begur with this species with 10 sets of 100 seeds each.

Results were—
Germination per cent _21‘ seed collected from

Localiey. ’-avermaturc. M;zu;(. Uadermature.
Begur experimental garden—

Sxperiment 69 . .e . .. 552 2_3 .2
Average of 1985 experiments .. gi 3_4- 20
Average of 1935 and 1936 cxperiments EE ?._2. ﬁ
Average survival centage of 8 short-term

lumnz m‘xlt t:st.sptex; dibbling and transplant- " " o
5g done in 1983 and 1934 .. .. 7 3 L
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42, For Dualbergia latifolia there are thus strong similar indi-
cations as for teak and in order to test whether these indications
hold good in the later development of the plants two large scale
long-term planting out experiments were started during the year
at Dhoni and Topslip.  The abbreviated results at the end of
the first year are as follows :—

sSurvival percentage. Mean height In iuches.
Experiment. Over- Mature Under-  Over- Mature Under-
mature. : mature, mature. . mature.
mﬁ')[:lil e.x'mrimefn-tal gun'lfn-— 5 o 04 1638 o 1758
Tollggp.e.xp 'rim.‘tnt"d m.ltde“— 48 56 §2 10°38 11-08 11°18
Average 7_; 76 g 1—‘3—5_8 72_55 ﬁ—:_;_;

i

NOTE.~—These two experimental garden experiments having been successfully established are
being converted into experimental plots.

(For full experimental data see paragraph 279.)

43. Pterocarpus marsupium.—Similat germination tests were
done at Begur with Pterocarpus marsupium. Results were—

Germination percon‘a[.zj?L of seed collected from

Locality. — —
Overmature. Mature. Undermature,
Begnr experimental gatden—
Experiment 71 . .. 5_?_' 4_8- 35
Averay.: of 1935 cxperiments .. 59 74 64
Average of 1935 and 1936 experiments. 56 61 50

44, During the vear three large scale long-term planting out
experiments were started at Begur, Dhoni and Tonslip is deter-
mine whether the condition of the seed bearers has any effect 1n
development of the resulting trees.

Abbreviated results at the end of the first year are—

Survival percentage. Mean height in inciies.
‘Experiment. —
Over- Under-  Over- Under-
mature.  MatUTe pinre.  mature, Mature. | oture.
imental—
wm:? glexpmm . .. 100 99 28 17°80 16'50 16:20
xperimental garden— i
Dhlg);‘:):r‘inmeent 102 .. .. 86 88 86 2525 24-20 1750
s xperimental garden—

Togr;i)‘e’rgm‘:nt 131 .. .. 31 69 34 878 1297 12:60
Average .. 72 85 e 1728 17°89 1543

NoTz.—The latter two experimental garden experiments having been successfully established
are belng converted into experimental plots.

(For full experimental data see paragraph 280.)

45. Terminalia erenulata.—One set of ten germination tests were
done with this species in this subject at Begur.

16

Results were—

Germinstjon percentage of seed collected from
A

Locality, —~— —
Overmature. Mature, Undermature.
Begur experimental garden—

Experiment 70 .. .. .. .. 42 44 48
Average of 1935 experiments .. .. .. 2_5 1_9 24
Average of 1935 and 1936 experiments .. 34 E 36
Average survival percentage of 5 short-term -

planting out tests by dibbling and transplant- *

ing done in 1933 and 1934 .. .. .. o7 7 85

46. To test the further development of the plants from seed
from these types of seed bearers two large scale long-term planting
out experiments were started during the year at Begur and Dhoni.
The abbreviated results at the end of the first year are as
follows :—

Survival percentage. Mean height in inches.
Experiment. ° Und ~ o
ver-- nder- ver- Under-
mature.  MAtUTe. ooture.  mature. Mature, myture.
Wynaad experimental—
Plot 30 .. .. 87 100 94 2640 2400 2410
Dhoni experimental garden—
Experiment 104 .. .. €6 th 91 5120 5180 50°00
Average .. 02 o v 3880 37-90 3705

. NOTE.—The latter experimental garden ecxperiment having been successfully established is
being converted into an experimental plot.

(For full experimental data see paragraph 281.)

47. Seed origin—All-India teak seed origin plots.—We have
now two well-established long-term plots (Experimental plot 129,
Nilambur division and Experimental plot 59, South Coimbatore
division) each three years old. The Nilambur plot has six origins,
Nilambur, Anamalais, Travancore, South Bombay, South Burma
and North Burma and consists of 10-2 acres in 24 randomised
blocks each block containing approximately 520 plants at 6" x 6
espacement and there are four blocks to each origin. All origins
were nearly 100 per cent at the end of the third year and varied
in mean height from 17-55" to 21-32".

The South Coimbatore plot has four origins, Nilambur, Ana-
malais, Mysore and South Burma and consists of 4.0 acres in 16
randomised blocks, four per origin. All origins were roughly 90
per cent at the end of the third year and the mean height varied
from 12.95" to 17-13". The order of origins in these plots in height
growth is given below. These plots will be measured each year
until the time of the first thinning when permanent sample plots
will be laid out in each origin.

After establishing the above plots, plants were available, so a
ghort-term garden experiment was carried out—Topslip Experi-
mental Garden Experiment No. 106 with four origins.
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The following table shows the order of origins in mean height
growth expressed as percentages of the best origin :—

South Colmbatore
Nilambur Experi- Experli‘mexétgal Plot Topslip Experimental
Q- .

mental Plot No. 129, Garden No 106

Three years old. Three years old. Two years old.
South Bombay 100 Mount Stuart 100 M
South Burma 98 Mysore 100 M(’)’lsl.;ll;e Stuart lgg
}::x‘::\:foi;c g.)x Nilambur 90 Nilambur 93
Nilamht?r o South Burma 75 South Burma 53
North Burma 82 -

The above table shows that there is comparatively little differ-
ence in mean height growth of the various origins with the excep-
tion of South Burma in both the South Coimbatore division plots.

(1iv) NURSERY WORK.

48. Liffect of shade on germination, survival and growth in
nursery beds.—DPrevious  years experiments were repeated at
Emmanur with 20 species. Sowing however was done much earlier
than usual (mid Aprih and owing to the intensity of the hot weather
17 out of the 20 species definitely preferred shade, Acacia ferru-
gnea was indifferent to the conditions and Prosopis julifiora and
Soymida febrifuga preferred the open beds.

This result however is not normal (vide last year's report,

paragraph 37).
The species preferring shade were—

Acacia auriculiformis.
Acacia leucophleea.
Adeacia planifrons.
Acacia sundra.

Albizzia amara.
Albizzia lebbek.
Anacardium occidentale.
Cassia fistula.

Cassia marginata.

Cassia siamea.

Chloroxylon swietenia.
Dolichandrone crispa.
Holoptelea integrifolia.

Pithecolobium dulce.
Pterocarpus santalinus.
Santalum album.
Terminalia chebula.

(For full experimental data see paragraph 9282.)

49. Artocarpus hirsute.—This species suffers i
from the very heavy rain of the soutﬁ-west mon;oorllnan({ih]z,f;qlal;1 I;z;};
the hot sun after the monsoon. Experiments were therefore Zlone at
Chandanathode firstly to try and increase the germination of th
species and secondly to try and minimize losses at a later stage °

The effect of shade on germination was tried by fou
rt
zé; the o;ien controlhbeds, (B) side shades of wovgn reed le;L' fnillii%;llt]s
complete top shade 2’ from the ground, (D N
shade (B and C combined). ground, (D) top and side

The effect of shading in any form was slightly b i
. . . . Ut
beneficial, complete top shading giving the betﬁ; re);ults agefisn;Ze;IyI

from the germination percentages (A) 24
cent, (C) 52 per cent, (D) 30 ;;ger cent. per cent, (B) 28 per

F
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50. The experiment was further extended for Hopca parviflora
and Cedrela toona by trying the effect of three kinds of shading
during the hot weather on the mortality and development of secd-
lings. The three treatments were (A) control, open; (B) 50 per
cent top shade 3% from the ground and (C) 100 per cent top shade at
3" from the ground. The arrangement was that of a latin square,
there being eight replications in each of three repetitions of each
treatment.

Results show that shade is slightly beneficial in both saving of
mortality and increase in growth for both these species but the
mortality was not really serious even in the case of open beds.

Treatiments were applied from mid-November 1936 to late
May 1937,

Hopea parviflora. Cedrela toona.
4 - Al r A .Y
;atment. Yo Height . Height
Treatm Mortality. iucrement. Mortality. increment.
PER CENT. PER CENT,

(A) Open .. .. . 21 2:62” 23 5547

(B) 50 per cent shade .. 8 2427 15 6:79%

(C) 100 per cent shade . 9 2:78” 3 925"

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

51. Nurscry watering crperiment.—An experiment was done at
Emmanur experimental garden nursery to endeavour to determine
the amount and periodicity of watering necessary in a nursery to
give the best vesults in germination and survivals. Three species
were experimented with, Albizziu amara, Azadirachte indica and
Prosopis juliffra and three treatments tried. (A) Beds watered
daily with 10 gallons of water, (B) beds watered on alternate days
with 10 gallons of water and (C) beds watered on alternate days
with 5 gallons of water. The ** bed " referred to 1s a standard
nursery bed 40" x 4.

Results are—

(A) (B) (C)
Species. Treatment. Ten gallons  Ten gallons  Fives gallons
datty. on alternate on alternate
days. days.
i2za amara .. Germination per cent .. 24 22 23
Albizza a Mean neight in inches in Feb- 502" 5:50" 460"
ruary 1937.
Azadirachta indica.  Germination per cent .. 25 17 47
! MLean height in inches in Feb- 25'18" 14:38" 10°66""
ruary 1937.
Prosopis juliflora .. Germination per cent e 11 12 - 14
sopis julift Mcan helght in inches in Feh- 25'73" 16'838” 15.74
ruary 1937,

The figures show that watering should be light till germination
is over and should then be increased to give increased height
growth. It is to be noted that the cffect of water on Albizzia
amara is very slight indeed. .

52. Effect of repeatedly using the same nursery beds—Teak.—
A set of experiments has been started in four centres to determine

3
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the effect of repeatedly using the same nursery beds for the pro-
duction of teak stumps and also to see whether the fertility of the
beds can be kept up by artificial manure or green-manure crops.

In each experiment there are 16 standard beds each 40" x4’
which are allotted to four treatments on the basis of their outturn
of the best size of stumps in the first year. The treatments are
(A) beds sown each year—no manuring, (B) beds to be left fallow
in alternate years; (C) a green-manure crop to be grown in the
beds and dug in, in alternate years and (D) beds to be sown each
year but manured with wood-ash and leaf mould.

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

per standard 40" x4’ bed sown with 40 lb. of seed was as
follows : —

Number of Average Percent- Number of
usabhle diameter age unusable
Date and centre. stumps of of stumps less
03" to usable stumps than 03"
0.8 stumps. usable, diameter.
PER CENT,
April 1936 Nilambur e 1,353 0437 34 2,675
April 1937 Begur .. .. e 2,405 041" 40 3,538
Aprll 1937 Dhoni .. .. .. 1,847 039~ 51 1,820
April 1937 Topslip .. . .. 1,145 0-46° 42 1,565
Average .. 1,683 0°42” 42 2,398

The above average figures representing the sowing of 2,560 Ib.
of seed in 64 standard nursery beds (40’ x 4’) in four different places
give an idea of the general production of stumps in current nur-
sery practice. It is to be noted that each bed produces enough
stumps of the best size to plant up one acre of plantation at 6" x 6
espacement and still leaves a reserve for casualty replacement.
It is particularly to be noted that at the end of one year only
42 per cent of the stumps produced are of the best size.

54. The Nilambur experiment has reached the end of its second
year. The average number of 0-3” to 0-8” diameter stumps per
bed produced in treatment (A) in the second year was 2,456
(average diameter 0-43”) and in treatment, (D) 2,593 (average
diameter 0-42”). The effect of the wood-ash and leaf mould in
treatment, (D) has thus apparently been to increase the production
of good stumps by 5 per cent. It is of interest that in this experi-
ment the same beds sown with the same quant.lty of seed have
produced 80 per cent more stumps of the best size in the second
year than they did in the first year—

Nilambur division experimental plot 136.

Wynaad division experimental plot 34.
Palghat division experimental plot 152.
South Coimbatore division experimental plot 68.

55. Nursery methods for the production of teak stumps.—The
work of 1933 and 1934 (reported in the 1934-1935 annual report
paragraphs 36 to 40) compared, (A) dense sowing of about 80 Ib. of

19

seed per 40" x4+ nursery bed, (B) transplanting very small seed-
lings at 4” x4”, (C) notching germinating seed at 4” x4” and (D)
gowing soaked seed at 3” x1}” (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 3”7 x 147, i.e., a very light sowing but this tended to give
poorly stocked beds although it gave the greatest economy of seed.

56. Dwring 1935, three experimuents were done at Dhoni, Top-
slip and Begur and four treatments used : (A) sowing seed at the
rate of 60 lb. per 40" x 4" bed, (B) sowing seed at 60 Ib. per standard
bed and pricking out seedlings into (E) beds at 3” x3” leaving the
original (B) beds spaced 4” x4”. (C) sowing seed at 40 lb. per
standard bed and (D) sowing seed at 20 Ib. per bed. Each treatment
consisted of four sub-beds 10" x4, the arrangement being rando-
mized. In mid-April 1936, the outturn of stumps per treatment
was enumerated as (1) unusable stumps under 0.3” diameter and
(ii) usable stumps over 0-3” diameter and gave the following results
averaged for the three centres.

Data for a standard 40’ x 4’ nursery bed (average of three ex-
periments at three centres).

Treatment.
(A) (B) ) (D) (E)

Avelraze&umber of usable stumps 0°3’’ to 0'8* 1,815 1,124 1,573 1,568 7,401*

digmeter.
Aver ige number of unusable stumps less than 3,031 670 2,687 1,550 1,835¢

03" diameter,
Average diameter of the usable stumps . 044" 0°44° 043 044" 0°43"

*® In cight standard beds or 936 per bed. + In eight standard beds or 204 per bed.

57. These experiments have been repeated this year and have
given the following results :—

Data for a standard 40" x 4" nursery bed.

Number of usable stumps per treatment.
—

Locality. I -

(4) (B) ©) (D) (E)

Begur ‘e P .. 1,746 772 1,849 1,503 2,822

Dhoni . .. . 2,649 1,432 1,532 2,205 7,774

Topslip . . .. 1,985 1,004 2114 2,087 2,788
Average .. 2,120 1,069 1,832 1,915 4,205

Average number of usable .

stumps below 0°3” diameter. 3,333 277 2,536 1,268 860¢

* In 6 standard beds or 716 per bed.
t In 6 standard beds or 145 per bed, .

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

Begur . . .. 0-44 049 043 045 048
Dhoni . .o . 042 0748 039 047 0°47
Topslip . . . 040 045 042 048 041

Average .. 0-42 046 041 045 044

—— — —_— — —_—

58. Thus (i) the average diameter of usable stumps produced
was practically the same with all treatments. (i1) In treatments
(A), (C) and (D) (sowing with 60, 40 and 20 1b. of seed per bed)
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the average number of usable stumps produced was greatest for A,
but not very different from C and D. The quantity of seed used in
A and C was out of all proportion to the number of good stumps
produced. (iii) Treatment B in which after dense sowing, seed-
lings were pricked out into E beds showed the poorest outturn in
the original beds. A large number of seedlings were pricked out
into six E beds in each experiment. Although these E beds pro-
duced a fair number of seedlings of the right size they were in
general badly grown with bushy root systems and some @0 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.

59. The indication is therefore that the best procedure is to sow
evenly about 20 te 30 Ib. 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 lb. of seed produces encugh good
stumps of usable size to plant 1 acre at 6 x 6".—The plants that
are too small in the first year can be left to the second year and
there is also a certain amount of seed that has lain dormant in the
first year that will germinate in the second year.

The results of these experiments thus substantively confirm the
work which has previously been done in this subject—

Begur experimental garden experiment 59.
Dhoni experimental garden experiment 118.
Topslip experimental garden experiment 139.

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

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

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

61. Experiments were done during the year at three centres
to demgnstrate the practicability of this suggestion. At Begur,
Dhoni and Topslip when the nursery beds were dug up, at each

a

centre 1,000 very undersized plants were selected and put back
into nursery beds at an espacement of 4” x4”, 500 of them as
sturups and 300 as transplants.

The outturn of these plants at the end of the second year is as
follows : —

(i) Plants put back as transplants.

Percentage of

Numbher of Number of Average diame-  plants that
t usable stumps  ter of usshie produced

Centre. brans Dll:lltl pu produced. stumps. usable

: sthmps,

PERCENT PRRCENT
Begu .. b .. 500 147 0-54" 30
Dhonrl .. .. .. 500 376 0-517 ;g
Topslip . . . 502 101 _1)_5_1_ 38
Average .. 500 238 0-527 48

(i) Plants put back as stumps.

atame S et
Number of Number of Average diame- plants tha
Centre. stumps put usable stumps ter of usable pmmd
ln. v h stump.
PERCENT. PBRCENT.
Begu .. . - 500 273 0.50" 55
Dhonli .. .. .. 500 416 0~53: 89
Topslip .. . .. 500 253 045 2
Average .. 500 324 049" 85

62. These usable stumps obtained from material norma_lly
wasted have been this year planted out to compare them with
normal fresh and full sized one year old stuinps and ab present
by their sprouting show themselves to be in no way inferior to fresh
stumps. Even the plants which have thus been stumpf:d for the
second time in two years have produced normal sprouting.

The above figures show that if undersized plants are to be put
back in the nursery for a second year they should be put back as
stumps and not as transplants. If this is done instead of wasting
some 50 per cent of material at the end of the first year only 17
per cent 1s eventually wasted. :

These preliminary results need confirmation by repetition.

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

(v) ARTIFICIAL REGENERATION.
(a) Mized deciduous timber forests.

s . ) —Ga

_ Development of artificial regeneration in gaps P
reggr?erﬁfon i!ll) this typje of forest 18 being fairly extengwely p:lx:c;
tised. The idea underlying this method of regeneration is tha
such gaps can be left to themselves after they have been yegen?lr-
ated and intensively tended for two years. Whether this is reaily
the case is not known and in consequence in September 1935, two
experiments (Experimental plot 64, South Coimbatore division
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and Experimental plot 28, Wynaad division) were started in which
10 to 15 typical gaps of 1933, regenerated with teak and tended
by the districts concerned were taken over and enumerated. No
tending at all is being done and their development and ultimate
fate is being observed.

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

Wynaad Division—

. January 1936 at 3 years old . .. .. e 1207’7 increment.
January 1937 at 4 years old v . . . 1671 4:64'
South Coimbatore Division— )
Januacy 1936 at 3 years old .. .. .. e 8:06"\ increment.
January 1937 at 4 years old . . .. .. 318 0-10°

It is thus seen that the Wynaad gaps are progressing slowly but
that the South Coimbatore gaps have scarcely moved at all towards
establishing themselves.

64. Comparison of direct sowing, entire transplanting and stump
planting—Teak.—No experiments were done with teak during the
year as 1t was considered that the superiority of stump planting
over direct sowing and entire transplanting as a method of regener-
ating this species had been sufficiently well demonstrated during
the last five years.

65. Dalbergia latifolia.—-An experiment at Kannoth was 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.

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

Average survival R Avéme mean height
percentage. il growth'in inches.
s A et ey, —————
K ‘ <5
Year. 0 . ] o
2 £ % 2 2 Remarks,
f o3¢ 5§ j& 7
8 & 2 k: £
1936 . .. 25 97 95 61 79 845
1935 . .e 54 63 68 77 88 102 Four experiments
at centres
averaged.
1934 . v 68 58 89 68 62 156 Throo experiments
at 38 centres
L averaged,
1083 . I ¢4 68 07 112 75 - 165 Do,
Average of 19038, 1034, ;4- ; 0_9- 5; 80 .7_7 126 Average of 10
- - -_— -— —=~  experiments

1085, 1930, over 4 yoars at
4 contres,

-(Eor full experimental data, see paragraph 283.)
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66. Pterocarpus marsupium.—An experiment was done at
Kannoth during the year and again confirmed the results of pre-
vious years’ work that of the three methods tried, stump-planting
is easily the most successful method of regenerating Pterocarpus
marsupium,

67. The results of this experiment is given below together with
the results of the previous three years for comparison.

Average survival Average mean height
percentage, growth in inches.
& 5 %
Year. S '§ . E W £ . 2 Remarks.
§f 0 F § 4
s & & 3 3
1986 . 62 77 95 43 124 108
1985 .. 59 6b 79 77 58 10'8 Four results at 4
centres
. averaged.
1034 .. . 68 82 90 101 78 16'2 Three results at 8
:antm averag-
1938 e . 8 82 7 142 100 108 " Do.
Average of 1033, 198¢, [ 77 86 91 91 14'2 Average of 11
1936 & 1936, — —_ —_ —_— -— —_— experiments
over 4 years at 4
cebtres,

(For full experimental data, see paragraph 284.)

68. Pterocarpus dalbergioides (Andaman Padauk).—An experi-
ment with this species was done at Kannoth. Sowing was almost
a complete failure and stump-planting very poor indeed while
transplanting gave very fair results as is seen from the table
below— -

Last year's results are included for comparigon. 5

"Burvival perﬁntue‘ ‘ . Mean helght In inches.
,mng. Transplanting, Stumplng‘. 'Sowlng. Transplanting. Stumpln}.
ooz o803 020w W
Avorage of .; 5—7 _6 _8_3_ TB_E -9_2

|

1085 & 1086, — -
(For full experimental data, see paragraph 284-A.)

69. A further experiment No. 34 was done with this species
also at Kannoth in a ponam crop of hill paddy in which the results
from transplants, (A) 147, (B) 287, (C) 42” and ,(D) 57" high
were compared. As is seen from the table below which gives the
results in January 1937 the two largest sizes of transplants have
done the best. »

Treatment, . Survival percentage Mean height in inches.
A 14” transplants .. .. 53 : 17-60
B 28° Do. , .. . 78 . 32-00 ..
C 42" Po- . . 26 . 45068
D 57" De. L e . 98 57-80

70. Terminalia crenulata.—Four experiments with Terminalia
crenulata were done at four centres, Three of these experiments
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confirmed previous years’' results that stump-planting is the best

method for the species and in one experiment (at Topslip) trans-
planting showed the best results.

The averaged results of these four experiments are shown below

together with the results of the previous three years for com-
parison :—

Average survival Average moan height
Dercentage. qrowth in inches, a
’-—\-—A————ﬁ f_—————&—-—-ﬁ o
& .
Year, . 2 % ;" 3
] g, a & E. \ =4 Rema
P I B g8
g & & s & &
1936 . .. 48 53 71 210 . 188 26°2 Fonr results at 4
cen(ges ave-
1935 - .. 85 64 50 1838 138 22 e
X 2'3 Do.
1934 . .o 3¢ 5% 86 184 13'0 277 Three results at 8
ocntres  ave-
1933 . . 85 86 76 20.7 20'5 DR s Y
Average of 1033, 1934, 46 66 70 180 166 285
6'5 Average of 14
1935, 1938, — — —_ —_ — — exp.v‘rlmenca at
4 oentres over
4 years,

(For full experimental data, see paragraph 285.)
71. Xylia aylocarpa.—No new experiments were done with

this species. The averaged results of the work of the previous

three years are given below for comparison. Direct sowing is the
best of the three methods of regeneration for Xylia aylocarpa.,

Average survival Average mean helght growth
percentage. In inches.
Year, p — T - ~ Remarks.
rans- Tans-
Sowing. planting. Stumping. Sowing. plunting. ftumping.
1985 .. 81 50 14 80 41 2-4 Two results at
2 (cientres
y averaged.
1084 . 72 16 . B8 66 42 41 Threce results at
. contres
1988 .. 8 89 89 70 e 48 R
Averago of 7 4% 52 "6 e 38
mr;{ \ons, 1035, 7 46 2 é'5 4-2 3-8 Average of 8

—_— experiments at
8 centres over
3 years,

72. Artocarpus hirsute.—An experinent was done with this

?pecies at Kannoth after clear-felling and burning mixed deciduous
orest.

Results are given below together with those of 1934 and 1935
for comparison :—

Yo Average sm;viva] percentage- Mean height grgwth in inches.

8 = ’ =
1086 owing. Transplanting, Stumping. sSowing, Transplanting. Stumpin,
s W 3 5 ] 33 BT
L 2 33 12 120 144
Average 103 24 06

‘;;g' 108 e." 5_3 2 66 84 93 10-6

— [— [—

|

(For full experimental data, see paragraph 286.)
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73. Swictenia® macrophylla.—As previous years’ 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
three experiments of 1935 and one experiment of 1934 were
remeasured. i

' In all four of the 1936 experiments sowing was found to be as

-good as the results of the best size of transplants and better than

the poorer sizes in survival percentage. These excellent results
by the direct sowing of Mahogany are however abnormal and must
be regarded with caution. It was a poor seed year for the species
but the seed appears to have been of very good quality.

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

Average mrvivd percentage.

» Yeoar, ’ J Remaris.
8owing. Transplanting. Stump planting.
1086 .. . 86 59 Not done. Four experiments at 4 cenfres
averaged,
1088 .. .. 49 60 Do, Do.
1934 . 38 68 8 Two experiments at £ centres
. averaged.
AV f 1034, _é _i ? Average of 10 experiments at
108 A:d 1093‘0. s o 4 centres over 8 years.

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

(For full experimental data, see paragraph 287.)

76. Pre-monsoon stump-planting—General —1936 was the
third abnormal year in succession. It had an unusually hot hot-
weather with a lack of pre-monsoon showers but the south-west
monsoon arrived ten days to a fortnight earlier than usua} “and
broke at the end of May.

Results were therefore somewhat abnormal. In places having
a true West Coast type of climate the best date of planting moved
forward about a fortnight to April 1st, but owing to the compara-
tive failare of April and early May planting at Walayar and Top-
slip (which are out of the true West Coast climate) the general
best date of planting was May 15th. This shows the weakness of
averaging results for all centres and in consequence in paragraphs
81 to 84 are given the results for each centre separately where we
have now completed five years experimental work. 'We have now
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got past the period of proving the general princip‘l"e of éd;ly plant.

ing and for the best date of planting each centre must be separately
considered on its own merits.

77. The following table shows the general result of this year’s
experiments :—

Average Average Survival per Mean height
Best date survival mean cent best best date/
Spacies, of stump- per- height date/Sur-  Mean height
lanting tag growth vival per cent  1st June,
in inches, 1st June,
Teak . . .. 15th May . 97 23'6 11 1'6
Dalbergia latifolia . Do. 94 123 10 12
Ptorocarpus marsupium Do. 92 183 10 12
Terminalia crenulata Do. 28 321 11 13
Artocarpus hirsuta .. Late May .. 75 58 10 12

(For weather conditions see rainfall statement in paragraph 274.)

- Tt should be noted that all experiments at Kannoth were done
in a ponam crop of hill paddy. '

8. Teak.—Five experiments were done at five centres.
Abbreviated data are as follows :—

Percentage survivals after one season.

Experimental Experi-  Year 18t 18th '
garden. ment  of forma-  April April 11[.:y {23‘ J}x.:e
number.  tion, 1938. 1936, 1936. 1986. 19886,
Dhoni .. e 106 1936 93 74 85 99 92
Topslip .. . 122 ” 42 [} 49 96 89
Walayar .. . 4 »” 70 58 69 98 67
Begur ., .o 60 ” 97 100 100 99 95
Kannoth ., .. 22 » 85 98 96 96 08
Average .. 77 [ 80 E EE

— — — —

Mean height growth after one season (in inches).

Dhom ,, .. 106 1936 835 226 203 $8'0 242
Topslp .. .. 122 " 817 35 212 23'8 173
Walayar .. .. ‘ " 359 300 262 381 . 208
Begur .. .. 60 ,, 228 7 168 184 97
Kaonoth .. .. 22 ” 217 174 16 99 76

Avetage .. 200 22 219 g5 52

_— em—— e——

It is seen from the above tables that in places having a t
Coast type of climate (Kannoth, Begur and Dhon%) e:,l;‘ll; Y\V;:il
planting has again justified itself by its increased height growth.
At Walayar, which is on the edge of the coast climatic conditions
although early April planting has produced an increased height
growth it has shown a slightly lower survival percentage. At Top-
slip which is out of the coast climate early April planting bas
definitely failed. Considering all five centres and survival per-
centage and mean height growth together we reach the conclusion
that in 1936 May 15th planting has produced the best results (an
average survival percentage of 97 and an average mean height
growth at the end of the first growing season of 23-6”), '

a7

79. Previous years’ results are recapitulated :—

Proportion of
Moanhelght  growth of
ber of Percentage ean heig grow
Year, N?x"bm-" Best date. ofh¢ growthin best date Rain
ments. survivals. inches. to 1st
June
planting.
1082 .. 3 16th April. 100 438 20 Normal,
1938 .. 3 1st April, 21 858 24 Do.
1084 ., [ 16th April, 88 18'6 16 Abl:ﬁ_rymlll’
1085 .. 5 15th Aprll. 78 19-9 R 19 Do.
1086 .. 5 16th May. 7 23-8 16 En:loymx‘non-

As has already been noted, in 1936 the monsoon broke & fort-

night earlier than is normal and in consequence the proportion of

the beight growth of the best date to that of June 1st planting
(1-6) is not as large as usual.

80. Although the best date of planting in 1936 was one month
later than in 1934 and 1935 which were abnormally dry years yet
the stumps sprouted earlier as is seen from the following table :~—

Percentage of stumps -prgut.ed in experiments at

Dst.euof observa- — “
on.
. . Average in  Average of
; g @ 2 S 1034 1038
Fl ’i i g 3 § experiments. experiments.
o -a 4
a & B & 4
) 15 2
25th Aprl1 1035 .. .e . .e . .. ..
1st May 1085 .. - . . . . . :g ;g
16th May 1035 ., . .. .. .. .. .. 42 &
1st June 1036 .. 28 89 63 59 67 81 58 %
dadiee s @ owom o B OB L @
uly 1 .o
18t August 1935, 29 96 98 lﬂ '9_6 _9_7_ _8_9 E
Final survivals .. 29 96 93 100 2 07 88 78

The above figures show that the result of early stump planting
can be estimated in June, early in the month if the monsoon has
been early and late in the month if the monsoon has been late.

(For full experimental data see paragraph 288.)

81. Summary of five years work at Begur, Dhoni and Top-
slip.—At these three centres we have now done these pre-monsoon
stump planting experiments for five years. During the coming
year they will be written up in pamphlet form for each centre
separately giving full experimental data.

Below is given the abbreviated results of this five years work
and the conclusions that may be drawn from them for each centre.
Tt should be noted that of the five years in which the experiments
have been done 1932 and 1933 were normal years climatically,
1984 and 1935 had abnormally hot hot-weathers with lack of pre-
monsoon showers but normal monsoons, while 1936 had an abnor-
mally hot hot-weather, and lack of pre-monsoon showers, but an
abnormally early monsoon which broke at the end of May, about
ten days earlier than usual. The figures therefore indicate the
extreme risks of pre-monsoon planting on any date.
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82, Begur—
Survival per cent of stumps planted on
Year of 16th 18t 15th 18t 15th 1st 16th
experiments. March.  April. - April May. May. June. June,

1936 .o 07 100 100 99 05
1985 .. .. . 88 80 78 81 68
1934 . .. 12 %% 92 v . .y
1933 .e .. 71 95 78 84 08 08 . ‘e
1932 .. .e . . 100 100 99 21 87

Average .. . % ] 02 94 87

Mesau height growth in inches of stumps planted on
Year of r;‘;th 18t 15th 18t 15th 18t 15th

experimesnt. March. April. April May. May. June. June.
1938 .. .. . 22:3 177 16'8 13-4 97
1935 ‘e . . 32:8 818 168 182 111
1934 .. .. 10-2 110 11-8 .. .. ..
1933 . .. 16+5 17-3 12-2 9:6 12-2 56 ‘.
1632 .. .. .. . 55°6 481 49-4 298 20-6

Average .. 209 25'8 286 22-7 141

The above figures conclusively show that for Begur, April 15th is
the best date for stump planting teak and that there is very little
risk attached to such planting. The figures for five years show that
planting on this date gives an increase of survival percentage and
mean height of 5 per cent and 84 per cent, respectivgly, over
normal 1st June planting. It is also to be noted that the poorest
survival percentage of April 15th planting during the five years
was 78 per cent while that of normal 1st June planting was 68

per cent.
83. Dhoni—
Survival per cent 21 stumps planted on
Year of 15th 1st 16th 18t 16th 184 “18th
experiment. March. April. April. May. May. June. June.
1036 .- .. e 93 74 86 99 092
1935 .. . .o 81 93 920 96 74
1934 .. . 10 b4 97 90 03 95 .
1933 . . 80 79 4 82 93 92 ..
1082 .. .. .. e 100 n 100 95 o2
Average .. .. 77 92 84 96 20 =
Mean height growth in lAnchu of stumps planted on
Year of “15th st 16th 1at 15th Int 15th
experiment. March  April. April. May. May. June, June.
1936 o .- 33'5 22:6 26-3 38-0 24-2 e
19356 ‘e .o .. 242 27.5 194 16-8 13-0 .
1934 . .. 15°0 18-8 17-8 93 11-3 106 ..
1933 . .. 490 53-0 48-0 38-0 850 280 .
1932 .. .. .. . 385 80-2 26-8 138 188
Average .. . 33-9 30'0 25-2 256 179

These figures canclusively show that for Dhoni (as for Begur),
April 15th is the best date for stump planting teak and that thera
is very little risk attached to such planting. The figures for five
years show that planting on this date gives an increase of survival
percentage and mean height growth of 2 per cent and 73 per cen,
respectively, over normal 1st June planting. It is also to be noted

29

that during the five years the poorest survival percentage of
April 15th planting was the same as that for normal 1st June
planting, hamely, 74 per cent.

84. Topslip—
Survival percentage of stumps planted on
Year of 16th 18t 15th 18t 15th 18t 15th
experiment. March. April. April. May. May. June. June.
1986 .. . . 42 [} 49 98 89
1986 ‘e . . 65 56 656 29 39
1934 .. . 71 97 o] 95 89 96
1033 .. .. 87 99 86 95 90 82 .
19033 . . . .s 99 100 90 (8 89
Average .. .. 73 69 k(] 81 79
Mean height growth lnA inches of stumps planted on.
Year of * 15tn 18t 16th 1t 15th 18t 15th
experiment. March. April. April, May. May. June, June.
1936 .. . .o 817 235 212 238 17:2
1936 . .. .e 240 15-8 158 1562 13-2
1034 .. . 348 29'6 386 300 18-6 185 .
1933 e e 581 677 456 28-8 21-6 21-1 e
1082 .. .. 858 336 327 217 17-0
. Average .. .. 85-7 316 258 224 183

The above figures show that the safest date for stump planting -
teak at Topslip is May 1st. The best date is the first half of April
but the risk is large as is shown by the 1936 figures.

The risk of planting on May 1st is not as great as that of plant-
ing normally on June 1st as is shown by the fact that the poorest
survival percentage during the five years of May 1st planting is
49 per cent while that of June 1st planting is 39 per cent.

May 1st planting has given an increase of mean height growth
of 42 per cent over normal June lst pianting. A much greater
increase in height growth is obtained by planting earlier than May
1st but as stated above there is a risk of a low survival percentage.

" Figures for the remaining two centres of Walayar and Kannoth
are not given in a similar summary as experiments have only been
done for three years so far.

85. Pre-monsoon stump planting—Teak—District work.—A
number of districts did pre-monsoon stump planting of teak on a
large scale. In the list below are given the results of some of this
work. All district work is not included because for comparison
with experimental work it is necessary that the planting of an
area should have been done in the space of few days only and that
a correct record of casualty replacement and the date on which it
was done should have been kept. All districts did not do this
and hence the list of early planted areas is incomplete.

District Forest Officers were asked to give their opinions on the
normality or otherwise of the weather and all were agreed that last
hot weather was hotter than normal with a lack of pre-monsoon
ghowers and the south-west monsoon arrived about 10 days to a
fortnight before the usual time. :
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The date of planting given is the middle of a period of a few
days (usually up to a week) and the survival percentage is that
obtained without any casualty replacement at all. The date of
enumeration given is important as will be seen from the table of
sprouting in paragraph 80.

'In reading these figures it must be remembered that we do not
know what would have been the result of normal monsoon (June
1st) planting with no casualty replacement at all except so far as
1t can be seen from the experimental figures in paragraph 78.

86. Results in areas comparable in climate with one or more
of the experimental centres :—

Date Area Survival Date
District. Range, of in per- :r“
planting. aocres, centage. enumeration,
Nilambur .. Nllambur .. Apriléth .. 87 74 27th June 1986.
April 20th ., 79 64 Do.
April 26th .. 682 79 Do.
) Amarampalam. April 3yd .. 860 61 Do.
Aprilioth .. 672 59 Do.
Mangalore, S8outh Kasaragod .. May 13th .. 6 coupes. 93 1st June 1986.
Puttur . .. May 3rd «« 1 coupe. 87 Do.
Uppinangadi.. April 28th .. 1 coupe, 30 20th June 1936,
Nigiris .. .. Mudumalai .. April 7th .. 3810 76 80th June 1938.
June l1st oo 1144 96 Do.
Palghat .. .. Munnmhat .. Aprdl24th .. 110 64 5th June 19386 ,
) Chind .. Aprillith .. 90 86 31d June 1936.
Dhonl April 5th o 90 [:] 11th June 1936.
April 27th .. 200 a2 Do.
Elival . April 20th ., 1850 [T} 4th June 1036.
Walayar May 3rd .. 260 93 Srd June 1986,
Wynaad .. .. Begur April2nd - .. 126 86 15th June 1086,
April 4th .. 150 a2 Do.
April 17th .. 405 20 Do,
Chedleth April 5th .. 2140 95 2nd July 1936.
April 20th .. 54-0 86 0.
Kannoth .. Aprit15th .. 80 76 80th June 1936,
Kollegal May loth 0 120 % Eas
ollegal .. .. ay .. X mlofAEut.
South Coimbatore. Topsip .. April12th .. 870 ” lsnrd July il 80,

87. Results in areas not comparable in climate with experi-
mental centres :—

Date. Area Survival Date
District. Rauge. 0! in per- of
planting. acres. centage. enumeration.
Paighat .. .. Bolsmpatt! .. April1ith .. ¢ 21..  20th June 1936,
8l .. Apqiisn o158 55 Be;
ampatt! .. 3 I U .
nEATP l&y 1st .o 25 56 Do.

When the above figures of dates of planting and survival per-
centage are compared with those given in paragraph 78 it is seen
that they agree to a surprising extent and this 1s a further confir-
mation of the value of small-scale experimental work.

The poor survival of planting on April 28th at Uppinangadi
(80 per cent) is & mystery and no explanation for it has been found.
The figures for Dhoni and Elival are lower than were to be ex-
pected (vide experimental results) and this is accounted for by
small size nursery stock of poor quality.

In general there has been a tendency in district work to overdo
pre-monsoon planting. For example, on the basis of the experi-
mental work done so far, planting at Nilambur and Mudumalai
in ‘the first week of April and at Topslip in the second week of
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88. Pre-monsoon stump planting of Dalbergia latifolia, Ptero-
carpus marsupium, Terminalia crenulata and Artocarpus hirsute

gave the following results :—
Dalbergia latifolia.—Four experiments at four centres gave
the following abbreviated results :—
. Percentage of mrvlvnlg of stumps planted on

* Experi- - —
Experimental mel;:t. Aml Amedhl n}“ ﬁnh Jl::e
arden. number. i Ay ay
gard 1936, 119)86. 1986, 1936, 1986,
Dhoni . 108 48 30 n 96 o5
Topslip . 124 72 57 36 21 89
Begur ,, . 61 85 94 87 97 95
Kannoth . 23 o4 80 26 04 94
Average .. -7-7 5 58 04 08
Mean height growth In inches after one season-

Dhoni .e 108 135 126 184 164 184
T .o 124 114 09 102 12'8 100
opsllp. N . a1 101 11-2 11'8 9 90
Kannoth .e 28 110 107 100 111 99
' Average .. 11'B 111 118 12:8 10°6

Tt is thus seen that considering both height growth and sur-
vivals planting in mid-May has given the best results—an increase
in survivals of one per cent and an increase in height growth of 16
per cent over normal early June stump planting.

It is to be noted that this best date is slightly later than that
obtained in previous year’s experiments (May 1st) and is accounted
for by the abnormal year.

(For full experimental data see paragraph 289.)
. 89. Pterocarpus marsupium.—Four experiments at four centres

gave the following abbreviated results :—
Peroantage of snrvlvtll of stumps planted on

Experl- o~ -

Experimental ment st 18th R 1oth ot
. numper. T A, ay

garden 1938 1936, 1084, 1086, 1086.
Dhoni . 107 92 69 75 100 - 92
Topslip L. 128 28 8 7 74 [
Begur . 68 57 67 98 100 08
Kannoth .. 2 i 84 52 1 96
Average .. 55 52 58 92 o4

Mean height growth in inches after one season.

Dhoni . 107 852 285 29°6 380 30-6
p o0 128 B 72 85 87 70 62
Begur o 63 126 141 172 156 18-6
Kannoth .o 24 . 97 83 82 124 91
Average .. 16'2 129 15:9 183 149

May 15th has given the best results when both height growth and
survivals are considered.

The results of this date show an increase of 23 per cent in
mean height growth over normal early June planting.

This is a much smaller increase than usual and is accounted

April would not be recommended unless there had been really good A for by the abnormal year.
* rain and the ground was thoroughly damp. : (For full experimental data see paragraph 290.)

-
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. 90. Terminalia crenulata.—Four experiments at four centres
have given the following abbreviated results:—
Percentage of survivals of stumps planted on

Experi- - ~—
‘Bxperimental ment 1st 15th = ) 15th 1st
Y . April Ma May June

garden. nomber O 1088, 108 1936, 1036.

r . 62 81 06 88 99 89
gem:loth ve 26 « 178 88 84 94 88
Dhonl .. 110 21 96 84 98 gg
Topslip ‘e 126 83 7 ?l §1 2

Average .. 53 50 66 93 84

Mean height growth in inches after one season.
Begur . 62 322 381'6 28'5 265

Kannoth .. 25 . 278 24'8 249 g iy
Dh‘)nll ‘e 110 490'1 45.8 42:8 15‘;.'89 gg'}.
Topslip o 128 885 261 322 30-2 28-0

Average .. 369 821 321 - 821 246

Thus it is seen that in 1936, May 15th was the best date for

stump planting Terminalia crenulata. Planting on this date gave

an increase in survival percentage of 9 and an increase in mean
height growth of 80 per cent over normal 1st June planting.

(For full experimental data see paragraph 291.)

91. Artocarpus hirsuta.—Four experiments were done at four
centres and gave the following abbreviated results :—

Percontage of survlv,h of stumps planted on

Experfe ~—.
Bxperimental ‘ment 5th 18t 15th w b
garden. pumber.  April May May June l?l:lne ' Jlﬂf
1086. 1086, 1086, 1086. 1086, 1988,
Begur .o 64 .o 78 04 88 8
Kannoth .. 26 10 22 20 20 l’so “
109 ve H 7 89 82 L]
Topslip .. 126 .. . % 56 72 o4
Average .. 10 26 7 81 78 7%

Mean height growth in inches after one seasth.

Begur .. 64 .o 84 82 65 68 &7
Kannoth e 26 86 56 76 7'5 4°0 ..
Dhont . 109 76 180 147 99 90
Topslip e - 126 . 0 46 45 87 83

Average .. 86 5.4 89 83 [ x ] 43

l

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

(For full experimental data see paragraph 292.)

92. Stump planting—Effect of age and diameter of stumps—
Teak.—Three experiments were done in three centres in continua-
tion of the work of previous years. Considering both survival per-
centage and mean height growth, the work done so far shows that
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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 ranue
mentioned it does not appear to matter whether the stumps are
one or two years old.

The falling off of survival percentage and mean height growth
of stumps below this range of size is much more marked than that
of stumps above this range, except in the case of 3-year old
stumps.

Abbreviated results are as follows :—
Survival percentage after one season.

Diameter of JsLtumps in inches.

Locality. Age of stumps. - -
iy 8 P 0:8/0°4 0'4/0'5 0'6/0°6 0.6/0°7 0°7/0'8 0'0/1'0 1°0/1°1 1°2/1'4 1-8/-0

Dhonl .. One year .. 04 . 96 92 ‘e
Two years .~ .. .. 96 L. 93 93
Topslip .. One year .o 22 23 36 33 .. .
Two years .. .. 42 44 51 58 .. .
Begur .. One year . 95 .e 98 .. 97 . 98 e
Two years .. . .. .. .. 08 N 29 28 ..
Three years .. e .. . e . . .. .. 87

Mean height growth in inches after one season.

Dhonl .. Oneyear .. 244 27'1

. 281 .. .. ..
Two years .. . .. 20°0 .. 257 251 .
Topslip .. One year .. 239 236 229 286 e .. .
Two years .. .o 197 21°1 21'90 24.6 .o e ..
Begur .. One year .o 181 .e 1770 . 164 . 180 ..
. Two years .. . .. .o .. 188 .. 188 188 .
Three years .. . . v'8

(For full experimental data, see paragraph 293.)

93. Dalbergia latifolia.—Experiments were done at Begur,
Dhoni and Topslip with this species. One and two-year old stumps
were used within a range of diameter of stumps from 0-1” to 0-8”.
Results show that 2-year old stumps do better than 1-year old
stumps and that the best range of diameter is from 0-2” to 0-6”.
Stumps over this diameter although showing good height growth
tend to result in a smaller survival percentage.

Abbreviated results are as follows :—

Survival percentage after one season.
Diameter of stumps in inches.

Locality. Age of stumps. 01/0'2 0'2/0'3 0'3/0'4 04/06 05/0'6 06/07 0-7,’6-‘8
Begur  {. Opeyear .. 06 94 88 e L . .-
- Twos;'etgm . ‘e 98 6 04 88 82 ‘e
Dhoni e One yoear .. 97 ' 98 95 .. . .. e
Two years .. . .. 100 . 92 90
Topsl . [0) ar. .. 88 838 .. .. . .. .
pllp T!vlv.oyyeeus . .. 89 52 - v e

. Mean height growth in inches after one season.

Begur . OnRo year . 956 12.1 11.6 e . .e .
'l‘woyyears A 127 14°1 14°6 158 158 -

Dhond e One year .e 11-9 154 146 .. .. .. .
R Two years e - .. 148 .. 178 o agd
pall e Oonn-year . 118 .1e . . C .
Tophitp. Two S;eﬂnlm . e 1000 122 i

(For full experimental data see paragraph 294.)
b
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94. Plerocerpus marsupium.—Three experiments were done .

at three centres. Results show that stumps from 0-3” to 0-8”
diameter do best and that within this range it does not matter
whether the stump is one year or two years old. Generally the older
and bigger the stump the better the result. 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—

Survival percentage after one season.

Diameter ol stumps in inches,

Locality. Age of stumps. ’ =
0°1/02 02/0°3 0°8/0'¢ 0°4/0'5 0'6/0'8 0'6/0-7 0'7/0'8
Begur . Oneyear .. 86 72 08 100 100 94 .
Two years ,, e . . o 98 98 .
Dhon{ . One year . . . 94 .. 968 . 08
Two years .. .. e 97 e 08 97
Topslip . One year .. . e 32 62
Two years ., .. . 36 56

Mean height growth in inches after one season.

Begur . One year .. 127 164 177 207 229 217 e
Dh. Two years .. e . .. .. 236 240 ..
honi . é):; ;g:;. - 848 .. 40'5 . 421
Topsip ..  One year - jg 8 8 . o
Two years 7 5 o I

(For full experimental data see paragraph 295.)

95. Terminalia crenulata—Results with this species showed
that stumps from 0-4” to 0-8” diameter do best and within this
range there is little difference between 1-year and 2-years old
stumps.

Smaller and larger diameters than this range gave poorer results
either in survival per cent or in mean height growth or in both.
Abbreyiated results are—
\ Survival percentage after one season.
Diameter of stumps in {nches.

~
Looality Agestumps.  0-3/04 0-5/06 07/08 0910 L0/11 1214 1416
Begur . One year .. 86 o8 88 .e 74 .
Two years .. . .. 7 - 3 6
Dhoni .. One year .. 92 28 8?. . “ 88 16
Two years .. .. o3 8¢ 52 . )
Mean height growth in inches after one season.
Begur .. 1(.):0 year .. 29.8 28-4 %g‘; . 2129% ., ..
0 years .. . .e 8 . !
Dhoni . One year .. 420 49.4 466 .. " 2 1.9.0

Two years 435 438 389.1

(For full experimental data see paragraph 296.)

96. Artocarpus hirsuta.—Experiments were done at Begur and
Kannoth with this species. Stumps one, two and three-years
old and from 0-1” to 1-6” diameter were used and results indicate
that stumps below 0-2” diameter give poor results- Above this
size the older and bigger the stumps the better the results.

86 -
Abbreviated results are—

Survival percentage after one season. '
Diameter of stumps in inches.
Locality Age of stumpas, O'rllo-2 0.2/0-3  0'3/04 0:4/0'5 0-'5/0°6 0-6/0:7 0.8/1-0 14/1'6
Begur .. One year .. .. 84 322 04 L. o

Two years. . 90 86 88 88 e
Three years. P e .. . .. . 70
Kanaoth, One year .. 8 56 04 .. .
Two years.. .. 80 64_ 80 . ‘e
Mean height growth in inches after one season.
Begur .. O .. [ 29 8+4 82 .. s .o .
i T:g ;:::s. . . - 89 76 71 81 102 .o
Three years. .. L. .. .. . .. .. 2.6
Kannoth, One year .. 18 60 74 .. ‘e
Two year . . ve 3.3 59 56

(For full experimental data’ see paragraph 297.)

97. Effect of age and diameter of stumps—Teak—District
work.—An interesting series of experiments was done by Wynaad
division in three areas in this subject covering an area of 13 acres.
Stumps were sorted before planting into undersized (below 0-4”
diameter) and. correct size (0-4” to 0-8” diameter) and also into

.1 and 2-year old stumps.

The effect of this sorting is seen by the figures of casualty
replacement that had to be done which were as follows :—

ru e ot
umps. o ts B
Bange. Age of stumpe diameter. diameter
. . .. Oneyear old .. . . 38 14
Eannoth Range Two gvears old . .e 212,4‘: b
. .. .- .. One year old .e . . 16 11
Begur Range Two g'?us od .. .. .. 1 119,
Chedleth Range .. . .. Oneyearold .. . . 20% - 18%

It is thus seen that if the stumps are of the best size 1 and
2-year old stumps give similar results and Af the stumps are under-
sized the 2-year old stumps give better results than 1-year old
stumps. In all cases the stumps of the correct size gave better
results than the undersized stamps. The above district figures afford
striking confirmation of experimental results.

98. Stump-planting.—Teak—Effect of depth of planting.—
While on tour it was noticed that in one division there was a local
practice of burying teak stumps when planting them. To test the
efficacy of this practice experiments were done at four centres
during the year in which four treatments were applied (A) plax}ted
on 1st April 1936 normally, (B) planted on lst April 1986 buried,
(C) planted on 1st June 1936 normally, and (D) planted on 1st
June 1936 buried. In treatments (B) and (D), the stumps were
made normally with 1” of stem and 9” of root and planted in the
ground 1”7 lower than they were ongmplly in the nursery, i.e.,
planted with the top of the stem flush with the ground.

In the late planting (June) the treatment produced no appre-
ciable difference in survival percentage or in mean height growth
from the control. In the early planting, however, although there
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was no. appreciable difference in mean height growth, in survival
percentage the burying produced much better results than the
control in three out of the four experiments while in the fourth
., experiment (at Topslip) the reverse was the case. The experi-
ments are being repeated.

Abbreviated results are as follows :—

Burvival percentage of stumps Mecan height growth of stun:ps

planted on. planted on. .

Locality, - - N - -
; ¥ 18t April 1936. 1st June_1936, 1st April 1986, 1st June 1936.

Buried, Normal, Buried. Normal, Buried, Normal, ;uﬂed. Normal

Begur .. .. 99 96 03 98 392 24'8 11'8 121
Dhoni .. . 86 33 92 94 376 42'3 242 241
Walayar ., AN 60 24 84 83 3568 332 221 208
Topslip . .e 6 68 94 88 233 262 148 148
Average .. 68 55. 91 86 32.1 314 181 179

— —_— — —— —_— — ——

The above figures also give another example of the results of
extreme early planting compared with normal monsoon planting.
The ratio of the mean height growth of early planting to that of
late planting is 1-76 : 1.

(For full experimental data see paragraph 298.)

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

100. Stump planting—Storage of stumps—Teak.—In each of
three centres, two experiinents on the storage of teak stumps were
done. In all these experiments teak plants were dug up
in the nursery at intervals of five days, made into stumps,
tied into bundles and stored in well ventilated rooms. The period
of storage ranged from 0 to 35 days. In one set of experiments
the stumps were dug up before the plants had sprouted in the
nursery and were planted on 10th April 1936 and in the other set
the plants were dug up after they had sprouted and were planted
on 5th May 1936.

The stumps dug up before sprouting took place stored well for
fifteen days except in one case and then very rapidly deteriorated,
while .those dug up after sprouting, deteriorated much less, in
" one case storing well for 80 days. There was practically no
difference at all in the resulting height growth of all survivals
of all periods of storage.

101. Tn 1933 which was a good year climatically sturnps 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 exception-
ally adverse weather conditions they will keep long enough to:be

8
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sent from any. one part of the Presidency to any other without feax -
of serious deterioration.

(For full experimental data see paragraph 299.)

102. Irrigated teak plantations.—In 1932 experiments were-
started in the raising of irrigated teak plantations near Mettupala-
yam after clear felling and burning mixed deciduous forest of
poor quality. The area has an average annval rainfall of 56-2”
and most of this comes from the north-east monsoon.

Two methods of irrigation have been tried so far (a) by flooding
(as in paddy cultivation) and (b) by percolation from shallow chan-
pels, one channel per two rows of teak. The indications so far are
that flooding is more ditficult and more expensive to do and also
uses more water than percolation. There is practically no differ-
ence at all in the resulting growth of the teak between the two
methods.

In the 1932 plantation in which irrigation was stopped after 2}
years, it was started again in the fourth year and three treatments
applied (a) control, (b) irrigated by percolation once a week, (c)
irrigated by percolation twice a week. During the year the
average height increment per tree for the three treatments was
(¢) +3-18, (b) +5-68, (¢) +7-12°, while the corresponding
diameter increment per tree was (a) +0-65”, (b) +0-76”, (¢)

-

+0-79”. In one irrigation the water is allowed to flow through

the area for three hours in the early mormng. :

108. Swietenia macrophylla—Planting in the open.—Experi-
mental plot 140 Nilambur division has as its object to determine
from the growth and susceptibility to borer attack the best size of
transplant and best espacement for Mahogany on an area of mixed
deciduous forest which had been clear felled and burned. It is a
large scale experiment arranged in randomized blocks and consists
of espacements of 3'x3’, 6'x6 and 9’ x9' and three sizes of
transplants, 6” to 12”7, 12” to 18" and 8’ to 4'.

At the end of the first year there was very little difference be-
tween the treatments and no borer attack had occurred. The
experiment will have to be observed carefully for the next few
years.

104. Swietenia macrophylla—Planting under an artificial shade
crop.—In Experimental plot 151 Palghat division, a shade crop of
Trema orientalis was raised in 1935 by direct sowing at an espace-
ment of 6° x 6. Owing to monsoon floods and consequent wash of
the seeds it developed as a broadcasted crop. In June 1936, the
Trema was roughly 6’ high and was underplanted with three sizes
of Mahogany transplants, (i) 5” high, (i) 153" high and (ii) 27”
high. Results at the end of the first year showed little difference
between the treatments, the smallest size of transplant however
doing slightly the best.

It has been obvious during the year that the.shade was too
heavy for the Mahogany, and in the coming monsoon the T'rema
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~ whieh is now 12’ to 15’ high is going to be thinned and reduced
- to an even .6’ x 6" spacing.
105 As a result of the work seen in Bengal several further
experiments are being initiated this year in which Mahogany will
_ be raised simultaneously with the shade crop, and in addition the
Ma.hpgany will be split up into small blocks by other non-Meliaceous
:ﬁecu};ls.d The ob]e((:lt is ll;o minimize shoot borer attack by means of
~the shade crop and to localize collar borer attack by thi -
tion of the Mahogany plots. YT Beatees

106. Swietenia macrophylla—Season of infection and incidence
of pests—A series of 21 experiments has been started during the
year to endeavour to determine the seasons of infection and the
incidence of the two main pests of Mahogany, the shoot borer
(Hypsipyla robusta. Moore) and the collar borer (Pagiophloeus
longiclavis. Mshl.) under different conditions of environment. The
experiments are at six centres, two of which are in evergreen forest
and the remainder in deciduous forest. The ages of plants experi-
mented with vary from 1 to 5 years and the conditions are ever-
green top canopy cover, clear felled evergreen followed by a cover
crop, clear felled deciduous forest, Mahogany in the open, under
an artificial shade crop of Trema, and natural regeneration under
the shade of mother trees.

107. The experiments were started late in the year (i.e., after
the main attacks of both pests which are usually shortly after the
monsoon) but definite attacks have been recorded as follows : —

Shoot borer.—Dhoni (deciduous and in the open) last half of
December. Nilambur (deciduous and in the open) early
December and mid-January. Xannoth (deciduous and in
the open) early January and late February. Chandana-
thode (evergreen top canopy shade) late December and
mid-April. No attacks have yet been recorded in these
experiments in natural regeneration under mother trees or
artificial regeneration under shade in deciduous areas.

Collar borer.—The only recorded attacks with this pest have
been at both evergreen centres under top canopy shade.
‘Karianshola in late January and mid-April and Chandana-

" thode in mid-December, mid-January and mid-March.

Four further experiments have also been started to find the
extent of infection of mature Meliaceous trees in the neigh-
bourhood of Mahogany plantations by sack banding such
trees. There are no results to record yet.

108. Artificial regeneration of Bambusa arundinacea.—FExperi-
ments were done at Begur and Topslip in which direct sowing,
planting of 1-year old transplants and planting of 1 and 2-year old
rhizomes were compared. In one experiment transplanting of
seedlings gave easily the best results while in the other, rhizome
" planting proved the superior method.

Two different methods were adopted in the rhizome planting |

however and further experiments have been started to test these
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methods. In both cases the seedlings when a few ‘inches high
were pricked out at an espacement of 6” x 6” and allpwed to
develop rhizomes. At Topslip where rhizomes did well,. before
planting, the shoots were cut off to about 3” or less and they\gere
planted deep and if there were a bunch of shoots the small rhizomes
were not separated, whereas at Begur where rhizomes did not do

"well, shoots were left to 6”, they were planted at a normal depth -

and in the case of clump of shoots the small rhizomes were cut to
one piece per shoot.

Abbreviated results are as follows :—
.Burvival Mean height

Locality. Treatment, per cent.  in inches.
Begur Experimental Garden, Ex- Sowing .. . ve .- . 84 218
periment 80, - One-year transplants . > 95 530
One-year rhizoles . e .. 39 26'2
Two-year rthizomes .e . .. 50 © 812
Topslip Experimental Garden, Sowing .. .e .o . . 12 120
periment 138. One-vear transplants . . 46 148
One-year rhizomes . . .. 01 18°3

109. Artificial regeneration of Dendrocalamus ~ strictus.—A
gimilar experiment was done at Begur with Dendrocalamus strictus
and with similar results, i.e., seedlings produced the better result.

One year seedlings. One year rhizomes,
Survival per cent. Mean height in inches. Survival per cent. Mean height in Inches.
70 384'6 47 46°5

110. Bambusa arundinacea—Transport of young rhizomes to
distant places.—During the year an experiment was done to see
whether young Bambusa rhizomes grown from seed would stand
transport to distant places and whether they would thrive in such
places which have climates different from that in which they were
raised. Consignments of rhizomes were sent to ten different districts.
In most districts the rhizomes after planting produced green shoots
but in all except two districts the resulting survivals were very
few. Most districts however report very poor climatic conditions
after planting. It appears therefore that these rhizomes will stand
a journey without serious deterioration but need good subsequent
climatic conditions for them to establish themselves.

111. Artificial regeneration of Chlorozylon swietenia.—The
transplanting experiment reported in paragraph 82 of last year's
report was observed during the year and re-measured. Casualties
have been negligible but the growth is very slow. A number of
plants apparently dead last year have put up new shoots from the
base. The plot shows a survival percentage of 92 and a mean
height growth of 11-9” at the end of the second year.

A further experiment was done at Begur comparing large and
small transplants and large and small stumps of this species. All
four treatments gave almost exactly the same resylt at the end of
tl'}e year, a survival percentage of 72 and a mean height growth of
7,
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112. Schleichera trijuga—Comparison of sowing, transplanting
and. stumping.—Experiments were done at Dhoni and Begur in
this subject. Results were greatly in favour of stump planting this
spectes but many repetitions to confirm the indications are neces-
3ary. ‘
" Abbreviated results are :—

Sowing. - Transplanting. Stamping.
Locality, Survival Mﬁ‘ > '
a ean Survival Mean Surviv.
percent- height. percents height. percent‘.l-] ?ﬁ:ﬂt.
age. age: age.
Begur Experimental
Garden, Experi-
ment 84 ., ‘e 40 85 40 54 1] 72
Dhoni, Experiment-
al “Garden Ex-
periment 119 ., 7 11 22 143 o not done,

113. Castanospermum australe (Australian chestnut).—A small
quantity of seed was received from Australia for trial. The seed
was received too late for direct sowing and in consequence it was
raised in a nursery and during the monsoon it was tried by trans-
planting and stumping.

Stumping failed completely and transplanting resulted in about
30 to 50 per cent survivals. Judging by the ease of germination
in the nursery it is a species that will do best by direct sowing.
The localities of trial were Begur, Kannoth. Nilambur, Dhoni and
Topslip. '

114. Araucaria cunninghamii.—An experiment in the trans-
planting of this species as 1-year old transplants 8” high in a clear
felled area of mixed deciduous forest gave a survival percentage
of 83 at the end of the first vear.

115. Teak coppice forest—Filling in blanks with stumps.—

Observation of Experimental plot 47, - Palghat division was con- .

tinued. In this experiment an attempt was made to fill in fairly
small blanks in a teak coppice forest by using teak stumps at the
time of felling. This was done in 1926 over 1 acre. In 1987 after
11 years T{i.e., more than one-third of the rotation of 30 years)
55 per cent of the stumps were still surviving but were only approxi-
mately half the girth and half the height of the coppice poles sur-
rounding 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 likely as they are now
very heavily suppressed.

116. Teak plantation.—Casualty replacement in the second

year.—The investigations into the fate of casualties replaced in the

. second year of teak plantations in localities having the West Coast

-type of climat® were continued: The indications are that such

replacements do not take their place in the crop and are therefore
not financially worth while,
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Che following table shows the results obtained so far :—

At the end of At end of At end of

At end of ifth

g § second year third year of fourth year ot year
. 5] of pla}tatlon. plantation. plantation, plantation,
& S, 6~ ~ . Yo
-g 'S L1 2 e . ®» (e ey N
B = 3 g 208 = Ssl8 g 53% b %3]%
vision. H 3 a 8|8 8T 834 - walg .
E I sPgld “HEE oBiTEeE SRaTELE SE@ TS
- g R @ © = o8 =
: s Rl el D B0 B
. ] .2 ]
o B4 545 J3Sd §df gpisd B4 SR5d B4R oEs
P§ 3R PRERR BERS RROBRAR JRMEESS pA R
Palghat 186 2 1988 18 ks 1/6 62 1/2 50 1/2 43 1/2
gnlghst . 140 ‘ 1934 388 48 1 26 1/2 23 1/2 . .
Eolmbltore South 61 1034 20 17 1/6 17 1/3 16 2 . .o
Pslghst‘ .. 145 21; t 1936 19 85 1/6 74 1/2 .e .
Palghaﬁ'r 146 (2 1936 18 8 17 12 . as
'alghat 149 3/b 1986 26 99 1/2 .o .o . . .
* Flat country. + Hilly country, .

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 fifth year of the plantation and this is usually

- the year of first thinning. It is also seen from the table that many

of the replacements die out.

These considerations of course only apply to cases where
casualties are comparatively few and not to the wholesale replace-
ment of a failed plantation.

117. Effect of taungya (ponam) crops on the growth of teak in

‘o plantation.—To obtain further evidence of the retarding effect

on the height growth of teak of some ponam crops Experimental
plot 33, Wynaad division was started during the year. This is a
repetition of Experimental plot 17, Wynaad division, the results
of which have been reported in the annual report for the last two
years. .

It is a large scale experiment consisting of 28 randomized sub-
plots; four sub-plots to each treatment. 1In the first year three of
the treatments are controls with no taungya crop, three of the
treatments are teak with a ponam crop of ‘‘ ragi '’ (Eleusine cora-
cana) and the seventh treatment is teak with a pomam crop of
¢ dhall ”* (Cajanus indicus).

At the end of the first year results showed that the ‘‘ ragi ™

crop had had a retarding effect on the height growth of the teak of .

89.per cent while the ** dhall ’ crop had had no effect. There was
no difference between treatments in survival percentage.

This substantially confirms previous years results.
(For full experimental data see paragraph 300.)

118. Effect of planting distance on the height growth of the
teak and on weeding costs.—Experimental plot 21 Wynaad, in
which planting at 8' x 8’ is compared with that at 6 x 6, was re-
measured- It is now three years old. There is no appreciable

6
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difference in survival percentage but the 6’ x 6’ teak is significantly
ahead in mean height growth to the extent of 20 per cent. Weed-

" ing cests in the 6’ x 6’ area are in.the proportion of 1:8: 1 to those
in ¥he 3'x 3’ 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 3 is not offset by the saving effected on weeding
by the closer planting. The effect on height growth up to three
years is small. : '

Tt should be noted however that the area is & poor -one and
frowth in the first three years has been slow.
S (b) Evergreen Rain Forests.
119. All the artificial regeneration experiments done in ever-
_gkeen rain forests with the exception of one (Experimental plot 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 * Underplant-
. dng " below. (Paragraphs 189 -to 207). B
' - " () Dry Fuet Forest. . -
© " 120. Direct sowing in a burned over area—Best season.—
Remeasurement of experiments 13 to 18 Emmanur Experimental
Garden at the end of the second rains showed that the best season
for direct sowing in 1935 was August 1st, but several species

showed a secondary best date in early October though thése results
were not as good as those from the August sowings.
(For full experimental data see paragraph 301.)

121. A repetition of the above experiment was made in 1936
with six species Acacia auriculiformis, Acacia planifrons, Acacia
sundra, Albizzia amara, Anacardium ' .occidentale and Cassia
siamea. Measurements in January 1937 showed the best date of
sowing to be May/June with a secondary best date for some species
in early Saptember.

- (For full experimental data see paragraph 302.)
'122. -Ttis to be noted the best date of sowing in 1934 was early

%

October and thus this best date for direct sowing varies greatly:

each year. It is the realization of this fact that has evolved the
practise of sowing in May/June and going on re-sowing at reason-
able intervals until full stocking is obtained. This method is fol-
lowed by most districts doing really successful rab work (vide
annual report 1935-36—paragraph 99). The importance of catch-
ing this best date for sowing is shown by the greatly increased
- height growth obtaned in comparison with early October (north-
east monsoon) sowings. The mean height of all spécies sown on
the best date was 2-1 times as great in 1985 and 5-5 times as great
in 1986 as the mean height of all species sown on October 1st in
those two years.
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123. Direct sowiugr—'Campl;éﬁg);t of dry and watered beds.—
Experiments 19 to 24 Emmanut Experimental Garden had as their
object to.see whether the best date of direct sowing was different
when the beds were watered. Remeasurement at the end of the
gecond rains confirmed last year's indication that the best date:of
sowing is the same whether the beds are watered or not. Of
course the stocking of beds is improved by watering and many
inter-monsoon casualties are saved.

(For full experimental ‘data see paragraph 303.)
124, This experiment was repeated in 1936 in experiments 90

" to 95 Emmanur Experimental Garden with six species and with a

similar result. The species experimented with are Acacia auriculi-
formis, Acacia planifrons, Aéacia sundra, Albizzia amara, Anacar- .
dium occidentale and Cassia siamea. -,,

(For full experimental data see paragraph-304.).

Direct sowing—Comparison of (A) not burning but soil woi?&-,..
ing, (B) not burning and no soil working, (C) burning and soilge

working, (D) burning and no soil working. -

Note.—In the experiments described in this section the soil workin
is that done before sowing and is not soil working or ‘‘soil aeration

done after germination.)

125. In experiments 42 to 47 Emmanur Experimental Gardew .
of 1935 four treatments were applied in two of which the area was
burned and the ash worked into the soil before sowing and in the
remaining two, no burning was done. In each of these two paits
of treatments in one the soil was worked 9” x9” x6” at each patch
before sowing and in the other only enough soil working to sow the
seed was done. .« ‘. : ‘ :

- - AT . . LR )

Remeasurement in January 1937 showed tha?the percentage
survivals and mean height of all six species were much better in.the
two treatments which were burned than in the two unburned
areas, and also similarly the soil working had produced much better
results than the areas not soil worked. The species concerned, are
Acacia leucophloea, Acacia planifrons, Albizzia amgra. Cassia
siamea, Dolichandrone crispa and Wrightia tinctoria, =

Results averaged for all six species are :—

e

Area nof burned. Axpa bornbd.

. N . ’% - - "

Workad - No soil Wi o Nosolt

. pita’-" . working. w - orking.
Percentage survivals .. .. .. V80 L T T

Menn height growth in jnohes .. .. .. €% .- 3 . - 198 T -

(For full experimental data see pa}ngraph'_aﬁé.) o
. 126. TheApr'erimeht was repeated in 1936 (Emmanur Expe:b
mental Garden Experiments 103 to 108) with six species.
Measurements in January 1937 show that both in percentage of
gurvivals 4nd mean height growth the plants of all six species were

. much betterin the burned areas than in the unburned areas.
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With regard to soil working, taking all six species together the
~ plants in the soil worked areas were 20 per cent better in survival
per cent and 17 per cent better in the mean height growth than the
Plants in the area not soil worked befoge sowing.
"The species used were the same as In the previous year.

Results averaged for all six species are :—

Area not burned. Ares, burned,
Worked No soll . Worked No E
pits. working. pits, working.

Percentage survivals .. . . 85 24 58 50
Mean height growth g lpohes . 41 36 8 7°0

(For full experimental data see paragraph 306.)

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

127. Comparison of sowing, entire transplanting and stump
“planting.—In experiments 109 to 126 Emmanur Experimental
Garden 18 species were experimented with by the above three
methods of regeneration. For 13 out of the 18 species direct
sowing gave easily the best results, i.e., Acacia arabica, Acacia

ferruginea, Acacia leucophloea, Acacia sundra, Albizzia amara, .

Albizzia lebbek, Azadirachta indica, Cassia fistula, Prosopis juli-
flora, Prosopis spicigera, Pterocarpus santalinus, Tamarindus in-
stca and Wrightia tinctoria.

The remaining five species did best by transplanting, i.e.,
Dolickandrone crispa, Feronia elephantum, Hardwickia binats,
Holoptelea integrifolia and Soymida febrifuga.

It is noticeable that Albizzia amara, Albizzia lebbek and Wrightia
tinctoria did quite well by all three methods, Azadirachta indica
and Pterocarpus santalinus by transplanting, and Dolichandrone
crispa, Holoptelea integrifolia and Soymida febrifuga by stump
planting although their best results were as given above.

Considering these indications with those of the past few years
we get the general conclusion that in this work direct sowing gives
the best results for most species that are being commonly used in
district rab work. Transplanting and stump planting are only
suitable for a very few species and owing to the vagaries of the
climate in these dry districts are unreliable methods.

(For full experimental data see paragraph 307.)

128. Comparison of stump planting and transplanting.—Ex-
periments 26 to 31 Emmanur Experimental Garden had as their
objects (a) to find the best season for stump planting, (b) to com-
pare stump planting and transplating, (¢) to compare transplanting
st the commencement of the south-west and north-east monsoons.
Six species were experimented with.

. Remeasurement in January 1937 showed that results with
‘both stump planting and transplanting are very poor compared

with those of direct sowing mentioned in paragraph 127 above. Ib 4
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general for all species tried stump planting gave better results
than transplanting. The best date of stump planting in 1936
was October 1st for Acacia ferruginea, Albizzia lebbek, Cassia
marginata and Cassia siainea and August 1st for Chlorocylon
swietenia and Pterocarpu santalinus.

For Acacia ferruginea, Albizzia lebbek, and Plerocarpus sania-
linus transplanting at the beginning of the north-east monsoon was
better than that at the beginning of the south-west monsoon.
Chlorozylon swietenia did best when transplanted in the south-
west monsoon and Cassia marginate and Cassia siameas gave 1o
tesults with transplanting at all. ' e

(For full experimental data see paragraph 308.)

129. The experiment was repeated in 1936 (Emmanur Experi-
mental Garden Experiments 96 to 101) using 1-year old trans-
plants and 1-year and 2-year old stumps. Results in January 1937
showed that October 1st was the best date for stump planting with
Acacia ferruginea, Acacia sundra and Feronia elephantum, August .
1st and October 1st were equally good for Azadirachta indica and
Soymida febrifuga, and Acacia arabica did not stump at all.

In transplanting, the best time for all species was the north-
east monsoon and results with Azadirachta indica, Feronia ele-
phantum, and Soymida febrifuge were quite good.

In most cases 2-year old stumps appear to be definitely superior
to 1-year old stumps.

To get the true value of these results they should be compared
with the results of direct sowing given in paragraph 127 above.

(For full experimental data see paragraph 309.)

130. Stump planting—Best date.—In previous years (and in
this year also) stump planting of 1-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 Nos. 32
to 41 Emmanur Experimental garden 1935, 10 species were ex-
perimented with and 2-year old stumps were planted on the 1st
of each month from July to November.

The best date proved to be October 1st but resilts were very
poor indeed except for Wrightia tinctoria which gave 21 per cent
survivals by January 1987. ‘

This result confirms those of previous years that stump plant-
ing is not a suitable method in dry fuel forests at all events for
the majority of the many species tried so far.

- 181. Distriot work—'*' Rab-cum-kumri ’’.—In 1933 experiments
were started in Madura district by the Working Plan Officer in
the regeneration of coppice coupes in dry fuel forests by the method
of raising ‘‘ rab ’’ lines distributed throughout an area in all of
which a field crop is also cultivated.

The advantage of this method is that if successful it regenerates
the complete area instead of about 3 per cent as with the ordinary

. *“ rab "’ practice and further it costs nothing as the villager, who
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raises the field crop has to look after the forest crop as part of his
obligation. Further as the work is done by the vilrl)ager the forest
staff only have to do a little extra work in addition to their ordi-
nary duties and thus protection should not suffer.

This method has not been reported in this administration
report before as it was considered necessary to gain considerable
experience of the method before recommending it. In Madura dis-
trict it is now past the experimental stage and is a success. In
consequence, this short note has been written for the benefit of
other districts who are or will shortly be trying the method so that
they may make full use of this experience gained in the compara-
tively large scale work in Madura division during the last four
years.

132. It should however be emphasized at the outset that the

. experience of district work and experimental work in the *‘ rab ”’
method shows that success is entirely dependent on strict attention
to detail in what may be considered the finer points of the work

" such as (a) beating down the piled brushwood into a compact mass

before the burn (b) working the ash into the soil immediately after
the burn and bunding to stop wash (c) getting full stocking as
early in the season as possible, (d) intensive tending by soil working
and giving the plants proper growing space by thinning out where
necessary, etc. These points were detailed in the Annual Report
for 1935-36 paragraphs 93 to 108. They apply equally to the
rab-cum-kumri method and if the forest staff do not see that the
villagers attend to these points the best results will not be
obtained.

133. The area to be ‘ kumried ’ is handed over to the villagers
as soon as possible after the completion of the coppice felling.
If the whole coupe is not being kumried, the area for the work
should be selected in that part of the coupe last vacated by the
fuel contractor as fewer stools will have thrown out coppi~e shoots
in that part of the area.

The villagers cut any standing growth and pile it with the
slash left by the contractor in convenient heaps. As far as possi-
ble the heaps‘should not be piled on or near living trees or stools
of valuable. species. Great care should be taken to see that the
qlash piles cpincide as far as is practicable with the future ‘ rgb °’
lines. Burning, soil preparation, working in of the ash and
bunding is done just as in ‘ rab ' work.

134. As soon as the burn is over the lines are prepared for
the forest crop and these are 4 feet wide and 22 feet apart and run
right through the area along the contours as far as possible.
Twenty-two feet is chosen as the distance between these rab lines
as it is one-third chain and easy to work with, it allows a reason-
able proportion of the area for the ‘ kumri ’ crop and also as it is
about the crown spread of a normal tree in such forests, and if
the “'rab ’ lines are fully stocked the whole area is fully stocked.

The villager is bound by agreement to supply labour to the

department for necessary works in the rab lires

s
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135. The seeds of the tree species are sown at the same time as
those of the agricultural crop in two lines 1 foot apart in the middle
of the 4 feet strips. This sowing is just as for ‘ rab ’ work. The
villagers look after the tree seedlings and keep them clean weeded,
and soil worked free of cost until they vacate the area. Soil work-
ing, etc., is done just as for ‘rab’ works. As in general the
villager grows a crop in the second year also, the regeneration
area is then raised and tended for two years free of cost.

136. The object of the work is to get coppice regeneration from
the stools of the good species and to supplement this with artificial
regeneration by sowing. A probable objection to the method is
that if the burn is widespread and all good stools killed, this object
may be defeated. Enumerations in three ‘kumri’ series of
roughly 80 acres show that about 50 per cent of the stools of
useful species are so killed by the burn and the balance 50 per
cent is not harmed. It must therefore be borne in mind that
owing to this mortality of good stools the rab lines through the
area must be regenerated with 100 per cent success to avoid partial
devastation of the area.

. 187. Tt has been suggested that this method is inapplicable to
steep slopes but inspections of the areas already kumried in
Madura district show that all but precipitous slopes are possible.
Quite steep slopes have already been successfully regenerated and
soil wash has not been at all severe as the ground is covered by the
field crop during most of the rains and the contour beds 22 feet
apart make a terracing that tends to hold up the soil.

138. The almost invariable field crop is ragi (Eleusine coracana)
with a few rows of castor plants (Ricinus communis) but the
latter should be confined to one row of castor mid-way between the
rab lines and the plants spaced about 10" to 20" apart in the row.
Cotton, beans and peas have also been successfully raised in these
areas. Further experimental work is needed to decide which are
the most suitable agricultural crops (i.e., those which are least
harmful to the forest crop).

The forest crop is of course the same as in ‘ rab ' work and in
Madura district the most successful species are Acacia planifrons,
Azadirachta indica, Albizzia lebbek, Albizzia amara, Taemarindus
tndica, Wrightia tinctoria and Acacia ferruginea. Cassia siamea
although only recently introduced is doing very well.

139. Inspections of the older kumried areas show that a climber
cutting and general cleaning of the area is needed about the fourth
year. This work will cost about as. 6 per acre judging from the

growth seen.

An interesting point noticed about the Madura work is that
they get splendid results with Azadirachte indica, whereas most
districts have difficulty with this species. In Madura however the
‘ neem ' seed is collected from trees marked down as frequented
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by birds that like to eat this seed and it is collected from the ground

after baving passed through the bi i ‘
germination results. gh the blrds'. This segd gives excellent

140. That this ‘‘ rab-cum-kumri "’ work i

) 18 i
mental stage will be seen from the fact that in g::,guf‘geinexlggé-
60 acres were undqr current kumri and in 1937 it is expected ¢
treble this area will be dealt with. pected that

141. It is important to note th i i i
the villager ‘‘ forest conscious ’’. a%&l;;;v;;k vtrshc‘;elll\ilvneg tmodnwke
. good crop of tree growth (as well as a good a,gricultural,)lr "
are very pleased with themselves and are delighted to show i o
ing qﬁicers the result of their work. This should hel Ispect-
bhghmg a sense of responsibility for forest growth amonptlzn o
and should be encouraged as in these dry fuel areas th% re?ag:rtz

between the ryot and .
strained. yot and the forest subordinate are often somewhat

142. Plantations for manure lea i

; anit ves.—Some int i
was done durmg the year in Salem South and Vell(ﬁi&esﬁit v(;?\flk
sions on the raising of plantations for manure leaves. -

In Salem South Division in two ranges Poinciana elata was

planted from May to September by large cuttings about 5’ to 6’

long and 3” diameter. Th i

! ter. ese cuttings were plant '
ultro thet ground. Enumeration in March 1538‘7n tseovgsguihl o
per cent in one range and 85 per cent in the other  ag

produced shoots and appeared to b i range had
be seen how they fare in the ne(;t feevss;zl;lz'l:hed. To remains to
In Vellore West Division an area of 5 acres of véry poor and

2‘,"1“(2}’ growth was clear felled and burned and re

olata s::g?:gﬂ:}?: ;)lin?il;gsg;v?g' of Cassia siamea and Poinciana
L, oinciana elata cutti

t;o;nu;rMar%] 1937 showed the following succesamggass}'ﬂnumem-

Poinoia ni& I per c.ent, Poinciana elata sown m:ea 71 s omed

elata cuttings 8 per cent. It should be notedpflf)v::s: :

r

that the Poinciana cuttin i i :
girth and only 1 foot inglse Iilgsteg. in this experiment were of small

generated at

As the method a

A ppears hopeful,
this year to find the best datepof plaz;?
ing and the best size of Poinciana ela

143. District rab work.—Chi o .
: - T ~—Chittoor division r
(:ﬁz :nth. Bauhéma_purpurea. It has so far p:gf:ar;s am:r ke[? sue-
g sha,%zc;es and smtable for use as a ' surround ’ parti:;ll- l]"ows-
(Red sand ppears much more to the liking of Pterocarpus o M
i d('ar?) than that of Cassia siamea. pus santalinus
Lhis division also reports suce : .
g;?‘?t““th“" collinus neither of which gwm'l Pongamia glabra and
in most districts. pecies are in general ‘ rab *

eriments are being initiated

ng, the best depth
ta cutfings to usg, of plant-

" species.
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144. An interesting detail of tending of Cassia siamea fire pro-
tection belts is reported from Chittoor division. In the thinning
of such fire belts, the plants thinned should be cut at about 3 feet
above ground level. If this is done they produce strong side shoots
from the cut stems and thus continue to cover the ground and make
a healthy and effective belt while the selected trees are growing
up.

145. Marked success has also been obtained in Chittoor division
in the cutting and burning of Strobilanthes areas followed by rab
regeneration. These areas have been found suitable for the
establishment of Pterocarpus santalinus and other species and the
Strobilanthes has so far not re-invaded the areas treated.

146. Canthium didymum.—Several experiments were done with
this species in Chittoor division and all tend to show that the seed
germinates well but that it is very difficult to make the seedlings
survive their first hot weather. The most hopeful of a poor set
of results are those in which the Canthium didymum was sown
with Cassia siariea and is coming up under the shade of the latter
A set of 10 field germination tests done with Canthium
didymum showed an average germinative capacity of 35 per cent
but a plant per cent in the following March of only 15 with the
probability of many more casualties in the remainder of the hot

weather.

147. Acacia arabica (Babul).—Central Salem Division reports
excellent results in the propagation of Acacia arabica during the
last two years in conjunction with the raising of a crop of cotton.
The * Babul ’ seed is sown in furrows 6 feet apart after having
been navigated through goats. The cotton is sown in between the
‘ Babul ’ furrows.

In & similar experiment in which * ragi’ (Eleusine coracana)
was used as the kumri crop, a good ‘ragi’' crop was obtained
which however proved much too dense and exhausting for the
‘ Babul "

148, Artificial regeneration of Shorea talura.—As the natural
reproduction of this species was found almost absent in most of
the Shorea patches in North Salem Division, experiments were
started during the year to find out the best method of regenerating
the species. The experiments were done in two places—Dever-
betta and Javalagiri. The following methods were tried :—

(1) Shorea talura seeds were sOWI in rab patches. Rabs
were done as follows :—The undergrowth of other species
and dead materials in the plot were removed. The dead
stuff was heaped up to & height of 2 feet well pressed in
patches each 5'x 5 The slash was burnt, the soil dug
up to a depth of 4 inches and mixed up with the ash.

.. Shores seeds were then sown.

() Long strips each 2 feet wide and varying in length from
20 to 150 feet were dug up to a depth of 4” to 6" and

7



50 ' ‘

sowings of Shorea seeds carried out throughout the dug

up area in lines.

(3) Ordinary patches 1 foot in diameter were prepared and
sown with Shorea seeds.

(4) Mother trees were selected and the ground below was
dug up and the fallen seeds were pressed down. These
were also supplemented by sowing seeds.

The details of sowings carried out, the percentage of germina-
tion obtained, etc., are tabulated below :— :

% '§ ; 8 L.
13
-] '§ 52
o ]
Nature of Daté of Number of LY S
Locality. sowings, sowing. patches sown. °g g3 °
by o
x5 3 é x4
52 8 @ E.!
= ]
&z =z =
1 Deverbetta i, Bowing in rab 14th  May 80 rabs at 1,200 360 80  g04
(In Thalll patehes. 1936. 5 patches to
Reserve forest each rab. .
and unre-
serve,)
il. Line sowings. Do. 17 lines .. 720 311 43 216
{if. Sown in Do. 174 patches .. 870 415 48 278
ordinary -
I})atches.
lv. Under mother Do, 100 seeds under .. 11 11 8
trees. 4 troes.
2. Javalagirl Re. 1. Sowingsinrab 20th May 60 rabs at B 1,000 276 28 160
serve forest, patches, 1936. patches  to
each rab.
. Line sowings. Do. 8 lines . 820 526 64 262
iil. Sown in Do. 77 patches .. 875 167 45 75
ordinary patches.
iv. t{:lder mother Do. 6 trees . 450 48 10 86
ees,

A certain amount of destruction of seeds by rodents was noticed
and also some damage to seedlings by pig.

149. Santalum album—stump planting—Storage of stumps.—-
At Denkanikota an experiment was done to find the best method
of storing sandal stumps and the period for which they can safely
be kept. On 27th May 1936, 1,100 stumps were made from
natural forest plants of a known age (two and a half to three
years old) raised by the method described in the Annual Report
for 1934-35, paragraph 115. On this date 100 stumps were
planted and the remaining 1,000 divided into 2 sets of 500 each.

One set was kept stored with their ends covered in clay in a tin

with a tight fitting lid and the other set in a gunny bag hung up
from the roof of a store shed. Every alternate day 50 stumps in
each set were planted, half of each of these two sets being watered
every alternate day and the remainder not watered.

It was found that the climatic conditions varied very greatly
from day to day during the planting period of May 27th to June
16th, and the experiment was therefore repeated in the north-
easi monsoon. In this repetition 100 stumps were made every
alternate day from October 2nd to October 22nd and 1,100 stumps
thus prepared were all planted on the last date, the storage being
done in tins and guony as in the previous experiment.
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The results of these two experiments indicate (1) that sandal
stumps can be safely stored in tins for three weeks before planting
and still give nearly as good results as fresh stumps, (2) that stumps
stored in gunny deteriorate very rapidly (in less than a week),
(3) that watering every alternate day is very beneficial.

(For full experimental data, see paragraph 310.)

150. Transport of stumps.—To test the. possibilities of the
transport of sandal stumps to different places in the south-west
and north-east monsoons (16th June 1936 and 17th October
1936) consignments of stumps were sent from Denkanikota to
Chittoor and Emmanur. Each consignment consisted of 400
stumps which were as follows :—(A) 1% to 2 years old packed in
tins. (B) 1} to 2 years old packed in gunny. (C) 24 to 3 years old
packed in tins. (D) 2% to 3 years old packed in gunny. In addi-
tion, a parallel control experiment was similarly done in Denkani-
kota. The results of the experiment are given in. the following
table :—

Denkanikota, Chittoor.
Date of making I, — : -~ —~ A \
stumps at Date of Percentage of
Denkanikota. Age of stumps, planting. sprouting of
. stumps stored in Date of
p ps —— planting,
ns. unny.
m @ ® W (5
1986. 1936. 1986,
18th June é %g 82 years .. 18th June 16 6 20th June
. ‘e it} 20 ..
17th  October 13t02 .. 19th  October 28 24 10th  October
2tto08 . e 32 28 ..
Chittoor—cont. Emmanur,
Date of making A ey ~ —A —
stumps at Percentage of Percentage of
Denkanikota. Age of stumps, sprouting of sprouting of
stumps stored in Date of stumps stored in
Tins.  Guany, i 5 " s guony.
® (D ®
1986. 1936
16th June l%tg)%yem . 13 1 18th June (]
. 24 5 10
17th  October ljto2 . o 95 78 2et ¢
2tt03 L. 0 g et October 328

NoTB.—The very good results of the 19th ‘ X
Honaity good weath egr tohowing: s pfantlng?cmber 1936 planting at Chittoor are due to excep-
The above figures give us the following indications :—

(1) Sandal stumps can be sent to comparatively distant places
without serious deterioration.

(2) Packing in tight tins gives much better results than
packing in gunny. :

(3) Two and a half to three-year old stumps give better
results than 1} to 2-year old stumps.

(4) The north-east monsoon is a better time to send the
stumps than the S.W. monsoon.

151. In addition a further parallel experi
) . _ periment was done at
Denkanikota in which the stumps were watered on alternate days
after planting. '
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The results of this experiment are :—
Percentage of
sprouting of stumps
Date of making Age of stumps. Date of planting. stored in
stumps. —— e
Tins, Gunny,
1036, - 936.
16th June +. 14 to 2 years .. 18th June . 88 b8
24 to 3 years .. Coat . 08 64
17th October .e lt to 2 years .. 19th October .. 62 32
24 to 8 years . veee .. ? 40

152. We have experienced great difficulty in raising sandal in
the Emmanur Experimental Garden and hence this year we have
compared the sandal stumps sent from Denkanikota in October
with local stumps from the plains surrounding the garden and from
the 3,000 feet elevation hills close by.

The results are :—

Percentage sprouting at Emmanur of
Denkanikota stumps. Local plains stumps. Local hill stumps.

28 25 50

We thus have an indication that for sandal work at Emmanur
stumps from the local hills are likely to give us the best results
of stock we have so far tried.

153. Santalum album—inducing natural regeneration of known
age.—In North Salem Division where most of the spike disease
research is goihg on, a large number of sandal plants of known
age are needed for experimental purposes. In consequence during
the last few years an interesting method of inducing natural re-
. generation of known age has been evolved. This was described
in the Annual Report for 1934-35 paragraph 115 which is here
repeated :—

‘ Suitable mother tfees are selected in the forest and all
regeneration under them is pulled up. The ground under
these mother trees is dug up to a depth of about 4 inches.
After the next seed fall a mass of regeneration comes up
under the tree which is removed and stump planted as and
when required. ? '

No statistics of this work had been kept and in consequence
during the year an experiment was done in which accurate figures
were kept. Twenty-two mother trees were selected and the
aggregate area under them of 3,183 square feet was treated as
described above in October 1936, the soil under each tree being
raked up and the fallen seeds were pressed into the soil. In
January 1937 an enumeration showed a total of 2,276 healthy
seedlings under the 22 trees, i.e., 104 seedlings per tree or nearly
1 seedling per square foot treated.

154. Influence of host plants on the seeding of Santalum
album.—Experiments in this subject were continued during the
year and results confirm the conclusions already drawn—namely,
that sandal plants deprived of their hosts either do not seed at all
or seed only once a year and that too is only a sparse seeding.
The fruits in such cases do not mature.

(& ole—Sandal normally seeds twice a year.)
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The results are tabulated : —
Number of seasons Number  Number of seasons in

Plant in which hosts of seeds  which hosts were sickly, Number of seeds
number.  were healthy. produced. dead or small. produced.

3 8 seasons .- 233 6 seasons dying .. 2 seeds in one season.

1 seed in onhe 8eas0N.
Nil in others.

6 4 seasons . 195 8 seasons dying .. 1 seed in one season
and @nil in other
8eA80D.

120 2 sessons .- 18 Hosts smallin 4 seasons. 6 seeds in two seasons

o hosts In 7 and nil In others.

seasons.

118 11 seasons N 90 Sickly 2 seasons., No 4s8eeds in one season,
hosts 1 season. nil in others,

117 3 seasons .. 20 Sickly 4 seasons, small 6 Nil.
seasons,

116 6 seasons .. 48 Sickly 1 season, very 138 seeds.
small 3 seasons dead 8
BOASONS,

1 ial&acl in 1 season.
11 seasons .. 117  Bickly 1 Bpeason, no 13 seeds.
hosts 1 season.
8 seeds.

155. Obligatory parasitism of sandal.—Sandal plants which
had killed out their hosts in pots were kept under observation with-
out introducing new hosts to find out how long sandal would live
without hosts. The results are tabulated below :—

Date on which Date on which

Plant numbers, hosts were Sandal Remarks,
dead. died.
1828 .. ... 20th September 2b5th February
18386, 1987,
1432 .. .. 16th  December 8th October Found struggling on 23rd August
1935, 1936, 1986.
1270 .. .. Tth  January S8th Janvary 'The leaves gradually became smaller
1936, 1987. and smaller and at & certaln stage,
3106 .. . Do. 18{,%37 January some appeared like *‘ spike*’ leaves,
839 .. e Do. 25?686 December
916 .. .. 15th  December 18th January
1086, 1937,
83¢ .. v Do. 25th  December [
1936.

The above results strongly confirm the conclusion already drawn
that Sandal is an obligatory parasite.

156. Eatent of parasitism of sandal on wvarious hosts.—The
following experiments were carried out under controlled conditions.
Sandal plants in combination with various hosts raised in pots in
the potculture plot at Denkanikota were carefully removed from
pots without causing any injury to their rootsystems and the
haustoria counted. During the examination it was found that
haustorial connections were mostly on tender roots and only a
very small number was found on older roots. The age of sandal
plants associated was three years. The amount of parasitisation
cf various hosts was counted and tabulated below :—

List of species claésiﬁed according to the amount of parasitisation.

Poor. Moderate. ‘Well parasitised.
~ (Below 25 haustoria.) (20 to 100 haustoria.) (Over 100 haustoria.)
Azima tetracantha. Ixora parvifiora.
Fluggea leucopyrous. Strychnos nux vomica, Pongamia glabra.
Aloes. Flacourtia sepioria. Mundulea suberosa.
Psidium guayava. Scutia indica. Acacia farnesiana.
Caesalpinia coriaria. Jatropha curcas. Murraya koenigii.
Gfoml& robusta. Butea frondosa. Acacia pennate,



Poor.
(Below 25 haustoria,)

Rhus mysorensis,

. Oarica papaya.
Eugenia jambolgna.
Opuntia dillenis.
Euphorbia spp.

Aloe barbadensis.
Cudranig javanensis.
Thevetia neriifolia.
Webera corymbosa.
Diospyros berberis.
Jatropha gossypifolia.
Carissa carandas.
Proteum caudatum.
Sansevieria zeylanica.
Kalanchoe floribunda.
Plumbago zeylanica.
Cedrela toona.
Prosopis julifiora.
gmeling arborea.
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Moderate.

(20 to 100 haustoria.)
Bamboos.
Zizyphus jujuba.
Zizyphus oenoplia.
Ehretia buzifolia.
D-<chrostachys cinerea.
Melia dubia.
Citrus medica.
Schleichera trijuga.
Wrightia tinctoria.
Flemingia congesta.
Tamarmdus indica.
Breynia rhamnoides.
Vitex pubescens.
Canthium didymum.
Euphorbia tirucalli.
Capparis sepiaria.
Bauhinia racemosa.
Dodrnes viscosa.
Chlorvzylon swietenia.
Bassia latifolia.
Tectona grandis.,
Stephegyne parviflora.
Erythrozyl

mogyn
Zizyphus trinervia.
Argyreia cuneata.
Chickrassia tabularis.
Adenanthera pavonina.
Murraya exotica.
Semecarpus anacardium.
Holoptelea integrifolia,

Well parasitised.
(Over 100 haustoria.)

A-zadirachta indica.
Melia azadirach.
Cajanus sndicus.
Ocimum sanctum.
Capstcum frutescens.
Terminalia arjuna.
Casuarina equisetifolia.
Ruta graveolens.
Pittosporum floribundum.
Albszzia amara.
Solanum seaforthianum.
Lantana.
Toddalia aculea'a.
Ficus app.
Acacia cyanophylla.
Cassia sramea.
Acacia suma.
Pterocarpus marsupium.
Dalbergia latifolia
Holarrhena  antidysente-
rica
Dalbergta sissu.
Cassia laevigata.
Cordia myza.
Acacta ferruginea.
Pithecolobtum dulce.
Lycopersicum spp.
Anogesssus latifolia.
Cassia fistula.
Cassia moninna.
Tephrosia candida.
Grewia orientalis.

The results indicate that there is much variation in the amount
of parasitism by sandal on different species of host plants. Though
a certain number of plants may exist round sandal apparently
as hosts there is the possibility of their not actually serving as

hosts.

157. Soil working in the first year.—Experiments in. recent

years in our good teak areas have shown that soil working by
forking (the mis-called soil ‘ eration ') 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. Liast year seven experi-
ments were started to test its efficacy and below are given the
results of these early 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 reasonable size at the end of the North-East monsoon. |

B8oil working was done once a month from early December
onwards. The operation was done in lines between the plants,
care being taken that the soil within 3 inthes of each plant was
not disturbed. The first operation was a scratching of the soil
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: ” to 2" i king proceed-
to a depth of about 1” to 2” and each further soil workir .
ed deeger and slightly farther away from the plant line until a
depth of about 9 inches had been reached. (Thl‘s is d1§tr1ct prac-
tice in some of the districts producing the best ‘ rabs’.)

. In the set of experiments where plants were initially only
2 i1];(5:£81es high in Decenrl)ber 1935 and it was unlikely that t:]ey
would survive the hot weather, in January 1937, one year later,
in the treatment where soil working was done seven times as ma’nil1
plants had survived as compared with the control. With :ega.;4
to mean height growth, the soil worked plants which starte A
per cent smaller than the control, 'at the end of one year we
310 per cent. taller. With all species the final results were very

significant.
Abbreviated results are as follows :—

Emmanur Eaperimental Garden Eaperiments, No. 3 A B & C.

Initial. Final,
18th De?:emher 1085. 5th January 1987.

: Treatment. Survival  Mean Survival _ Mean
Specied. ht in er cont. helght in

per cent. hlexlghes. P inches.

. 8 5-30
. Control . . 61 3‘05 :

Acdcia ferruginec . Soiltw?rked . g: 3.2? 2% 1%_%3
Control .s . :

Albizzie amdre -+ Soll worked .8 185 48 2200

Odsria sidmed O ked .. 28 08¢ 8 2ise

1 - 827
5 1 .. Bl 229 4 :

Average for all three speocles {§ g}‘lt?orked 51 229 23 o

together. . 56 r®

1 1 king was
. the second set of experiments when goil wor
A ry 1936, the plants were 9 inches high. At the
nt in January 1937 (G.e., oxllg year lat;elt") tl;l Bl:;:‘lr;
the soil worked plants were 15 per cent be er
Zﬁl gzx;lc&r:rge:[n mean height growth the so1'l worked plants were
6 ;er cent poorer than the control to start with and one year later

they were 49 per cent better.

begun in Janua
final measureme

Abbreviated results are given in the table below :—
Emmanur Eaperimental Garden Experiments Nos. 78 to 81.

Initial Final
27th Ja:nnry 1936. 12th January 1987.
Species. Treatment. Survival M%ani Burvlvzl N Inl::‘ll
. h t in  percent. eight in
per oent le:ghel. inches.
5 20-60
trol .e .. 84 12.07 82 :
Aocacia ferrugines . Sf,’ﬂ worked . 78 12:08 75 32‘50
Gontrol .. .. 41 588 2 f1g10
Anacardium occidentals - -8 ofl worked . 6 655
Control .o . 98 i%'li:5 0856 %:gg
Cassia siames .. -\ Boll worked L. 98 9 \
; Control . .. 94 i1l ﬁ : ig gg
Pitheclobium dules +-8oll worked .. 80 878 64
. 79 9°30 53 . 2508
Average of o1 four species OO ked’” L. 80 e84 S ¥ 11
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160. In 1936 & further set of experiments were started in this-

subject and the conditions of these experiments were made to
conform as far as possible with district rab practice. Acacia fer-
ruginea and Cassia siamea were raised by sowing in May 1936 in
two large compact blocks each 40 lines of 15 plants. In July 1936
when stocking was fairly complete soil working was started. The
soil working was done in blocks of 5 lines of 15 plants each and
_arranged with the control in the ordler A B B A, etc.. The
treatment was applied once a month until the middle of January
1937 when a deep soil working was done and the plots left over
the hot weather. Measurements in mid January 1937 at the time

of this deep soil working showed little difference in survival per- -

centage between the two treatments but in mean height growth
the soil worked plants were significantly 20 per cent better than
the control.

Abbreviated results are given in the following table :—

Emmanur Experimental Garden esperiments Nos. 82 and 88.

Initial Interim
11th July 1936. 4th January 1987,
8pecies, Treatment. ~— —_
Survival Mean Survival Mean
per cenc. height in per cent. height in
inohes. {nches.
. . Control .. 78 710 X
deacia ferruginea ..}%o”tw(l".ked . gg 7.%1 gg g?gg ~§§
L. ontro. .. 2:20 08 32°
Cassia siamea +-1Soll worked .. 88 1-90 99 3589 3 E‘é
Average of both spectes CORtTO! - 85 +£70 89 2760 8 g
together. Sofl worked .. 88 71 08 $2:80 é%

A further measurement will be taken at the end of the hot
weather, treatments will be applied before and after the next
monsoon and final measurements taken in January 1938.

161. The work done so far thus shows that in dry fuel forests
soil working is very beneficial if plants are small (due to late
germination or poor burn) at the end of the rains and results in a
very much bigger survival percentage and mean height growth than
if no soil working is done. If the rab regeneration has proceeded
normally the soil working produces a very much quicker early
height growth. So far we have done nine small scale exper{-
ments and our first two large scale experiments are still in pro-
gress. Resulis although very striking must therefore be received
with caution untjl they have had confirmation.

(vi) AFFORESTATION.

Grassland Catchment areas.

162. General.—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
bave completely degenerated to grass land.

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

We have two main experimental gardens at Jacko’s Nulla
and Brooklands and these have rather different climates. Frost
is more severe at Brooklands than at Jacko as is shown by the
fact’ that the former had twice as many nights of frost as the
latter during the last year and the lowest temperature recorded
at Brooklands was 18°F as against 22°F at Jacko. The day
temperature is also distinctly higher at Brooklands than at Jacko,
the highest temperature recorded at the former being 100°F as
against 87°F at Jacko. The severity of the conditions under
which we are working is shown by the fact that on one night

at Jacko in January this year the temperature fell to 22°F and

this was followed by a maximum day temperature of 86°F, i.e.,
a range of 64°F in a few hours, and it must be remembered that
Jacko has the less extreme climate of the two experimentul
gardens.

As .a result of the above differences, afforestation results have
bBeen much more successful at Jacko, than at Brooklands.

163. Brooklands Experimental Garden.—Work was-started in
1934 and owing to lack of stock only direct sowing was done.
Among the nurse species Broom (Cytisus scoparius) has done well,
Cassia tomentosa and Dodonea viscosa both germinated well bnt
have been repeatedly killed back by frost. Of the tree species
tried, most have succumbed owing to the severe frost. ‘

It must be noted however that the protection of the plot againat
“fire-and grazing and also the soil working done in experimental
work has resulted in the appearance of numbers of Acacia dealbats
root suckers the tallest of which is now 25 feet high.

. In 1935 in addition to direct sowing, entire transplanting,
stump planting and the planting of cuttings was tried. Among the
sowings of tree species Hakea saligna had done well and 4cccia
dealbata, Eugenia arnottiana and Callitris thomboidea have done
fairly well. As in the previous year Broom has done best among
the nurse species. '

Of the transplants, Hakea saligna, Callitris rhomboidea, Asacia
melanoxylon, Acacia dealbata, Cupressus macrocarpa and Eugenio
arnottiana were tried but succumbed to a large extent due to
frost.

Acacia melanozylon and Mahonia leschnaultii have given pro-
mise of success from stump planting and Saliz babylonica and
Salixz tetrasperma from cuttings.

Indications of these two years work were that soil working in
lines or pits for planting was insufficient to remove the intense
root competition of the grass and also in lines and pits frost pro-
tection is difficult. In 1936 therefore plots 20’ x16’ were com-
pletely dug up to a depth of 9 inches and all grass roots, efe.,

8
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removed. Frost protection was done by a pandal over each plot.
Fach plot was divided into sim sub-plots and in these sub-plots
were put those species which had given us greatest promiss in
previous work. FEach sub-plot had a surround of nurse species.
The experiment has been a success even in the difficult conditions
of Brooklands. In May 1937 eight of these plots showed the
following results.

Nurse species.

PER CEBNT.
Broom ... ... 80
" Hypericum mysorense .. 2
Rubus moluccanus ... .. 2
Tree species.
Hakea saligna—transplants ... .. .. 81
Acacia melanoxylon—stumps ... ... . 18
Acacia melanoxylon—transplants ... ... 40
Cupressus macrocarpa—transplants ... ... .. 97
Acacia dealbata—transplants ... ... .. .. 23
Acacia dealbata—stumps vee e .2
Eugenia arnoftiono—transplants ... . .. .. 18
Eugenia arnottiana—stumps e e e 8

Mahonia leschenaultii stumps have not finished sprouting yet
afer the frost but already show a high percentage of survivals.
Saliz babylonica and Saliz tetrasperma cuttings planted in some
of the moister portions are doing well.

164. Jacko’s Nulla Experimental Garden.—All the experiments
done in Brooklands Experimental Garden have been replicated at
Jacko with similar but much better results.

~In the 1936 work Broom, Do‘donea viscosa and Cassia tomen- .

tosa have done well as usual but in addition Ligustrum has given
quite good results; among tree species Hakea saligna, Aocacia
melanozylon and Acacia dealbata have given 23, 33, and 25 per
cent, respectively.

In 1936 transplants Broom, Dodonea, viscosa and Cassia tomen-

tosa have given 85 per cent, 34 per cent and 57 per cent, res-
pectively, while among the tree species we have the following:—

PER CBNT.
Hakea saligna ... .. b9
Acacia melanoxylon—nursery transplants ... * ... 80
Acacia melanozylon—forest transplants ... . 82
Cupressus macrocarpa—nursery transplants ... b8
Cupressus macrocarpa—forest transplants ... ... 40
Callitris rthomboidea—nursery plants . 44
Bugenia arnottiana nursery plants ... ... v 34

A species of Buddleia for use as a nurse has been found to be
essily raised from cuttings and frost hardy.

5

In addition to the above experiments, in 1936 four plots each
92’ x 16’ were raised as in Brooklands witk the species which gave
most promise. These plots were frost protected by pandals and
have been more successful than in Brooklands. The species and
methods used are :— ‘

Cupressus macrocarpa—transplants.

Hakea saligna—transplants.

Eugenia arnottiana—transplants and stumps.
Acacia melanoxylon—transplants and stumps.
Acacia dealbata—transplants and stumps.
Mahonia leschenaultii—stumps.

In the surrounds Broom, Hypericum mysorénse and Rubus
moluccdnus were sturnp planted or transplanted.

165. Regeneration of tree species in patches of natural Gaul-
theria.—These experiments in the raising of various tree species
by various methods using patches of natural Gaultheria as a numse
showed promise to start with but this year have failed as with
severe frost the Gaultheria is killed right back to the ground and
is thus no use as a nurse. Hakea saligna is the only species show-
ing any promise now for although it is killed back like the Cuul-
theria yet it evidently gets some protection from the Gaultheria
as it is found that it often sprouts again after the frost sesson.

188. Willows—Saliz species.—Saliz ccerulea variety alba
(Cricket bat willow). Ten per cent of these cuttings which came
from England in 1935 are still alive and have now survived two
frost seasons. They have however not made much shoot during
the year and it is hoped that they have been making root. Their
further development iz being watched with interest.

Saliz babylonica and Salix tetrasperma.—The four plots planted
with cuttings of these species are being maintained. They are
very successful indeed and look promising. In addition these
species are frost hardy.

167. Frost protection.—During the year experiments in
different methods of frost protection were tried for all species.
With the conifers three treatments were tried (a) control no pro-
tection, (b) protection of each plant by bracken or a bamboo
basket, (¢) a complete pandal in the case of close planting. The
broad leaved species were protected in four ways (a) control no
protection, (b) protection of each plant by bracken or a bamboo
basket, (c) a complete pandal in the case of close planting and
(d) by defoliation just before the start of the frost season by means
of sharp scissors. :

Results show that (1) Broom, the Willows and Buddleia are
frost hardy and need no protection, (2) defoliation, is no protection
against frost, (3) bamboo baskets are better than bracken for small
isclated plants, (4) the best protection of all is afforded by a com-
plete pandal about 1 foot to 1 foot 6 inches above the ground,
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gcreened to the ground on the up hill side, (5) that this complete
pandal should be kept on during the short spell of the hot weather
which follows the frost season until rains are definitely established.

From these indications it appears that small closely planted
p!ots. (rather like the *‘ propagation centres’ of our sandal
districts) are likely to be the best way of afforesting frost areas.

During the year also seedlings about 1 foot high of Eucalyptus
maculata, a rather frost tender Eucalypt, were transplanted in a
broom patch 4 feet high resulting from 1934 sowings. These
seedlings have come through the severe frost season with mno
casualties at all in spite of no protection other than that afforded
by the broom.

168. General indications.—The work doue so far has given us
the following indications :—

(1) The moister localities can be easily stocked with willow
cuttings. These are frost hardy but need protection from
browsing. They are also useful for basket making. Ex-

periments are being done to find the minimum water.

requirements of the willows.

(2) The soil must be dug up to about 9 inches depth and
all grass roots and stones removed and the larger the area
dug up the better. :

(3) Frost protection is most efficient by a complete pandal
about 1 foot 6 inches from the ground screened on the up
hill side and it is practicable up to about 15’ x18’. This
pandal should not be removed until rains have set in. -

(4) Small concentrated plots are more likely to succeed than
large areas of open planting owing to easier frost protec-
tion,

(5) Nurse species can be raised as follows :—

(a) Broom, Dodonea viscosa and Cassia tomentosa by
sowings.

(b) Buddleia by cuttings.

(c) Ligustrum, Rubus ~moluccanus, Rubus lasiocarpus,
Myrsine wightiana and Hypericum mysorense, are pro-
bably best raised by planting stumps got from the
forest.

(6) Tree species can be raised as follows :—

{a) Acacia dealbata—Two-year old transplants.

(b) Cupressus macrocarpa and Callitris rhomboidea are
best raised by small transplants and these transplants
can come from the forest if necessary.

(c) Acacia melanoxylon and Eugenia arnottiana mossed
transplants. :

(d) Mahonia leschenaultii—stumps, and these can be from
natural forest plants. : ‘
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(vii) TENDING, THINNING, CLEANING, ETC.

169, Weeding practice—teak plantations.—In teak plantations
in a West Coast type of climate the fact that weeding by forking
is not superior to weeding by scraping and therefore its great extra
cost 18 not economically justified has been conclusively proved by
research results of recent years. This conclusion has been received
with a great deal of scepticism and controversy particularly by
those who considered the mis-called ‘‘ soil eeration '’ or weeding
by forking as the saving of second rotation teak plantations. In
consequence of this scepticism, last year further large scale weed-
ing experiments were started as it was felt that further and larger
scale evidence was required to endeavour to convince the last pro-
tagenists of weeding by forking.

The two large scale experiments in Nilambur and Palghat
divisions, the first year’s results of which were reported in last
year's report paragraphs 135 to 137 were carried on through the
second year of the plantations and have now been concluded. A
further similar large scale experiment has reached the end of its
first year in Mt. Stuart and another is being initiated at Walayar
this year. ‘

These experiments are all arranged in large randomized blocks
in the form of latin squares and each covers an area of approxi-
mately 2 acres. For the reasons stated above these experiments
are reported in detail.

170. In the Nilambur experiment (Experimental plot No. 134),
measurements in February 1936, i.e., at the end of the first grow-
ing season after planting showed that there was no appreciable
difference in percentage of survivals between the four treatments
which were (A) clean scraping, (B) scraping in 4 feet strips, (C)
hand pulling of weeds when possible and when not possible weed
cutting (This is the control), (D) forking in 4 feet strips.

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

The actual costs of weeding only were in the proportion, clean
seraping : 4 feet forking: 4 feet scraping::3-9: 2-5: 1.

The cost of the control weeding is mnot given as a misguided

-attempt to do a hand pulling of weeds when a weed cutting was

indicated made a comparison with the costs of the other treatments

impossible.
Detailed measurements are as follows :—
Survi- .
Trestment. val ;er— Mean height Difference  Significance
centage. in inches. of means,
. 97 24'104-109 + 4'53011°36 8.
it ot b o 8
d cutting. 3 * atrol.
%. g'uf‘grk :glllng - we?. g 09 22:'60 4089 + 3001121 8.
Comparison of (B) and (D).
. Mean height Difference Significance,
Treatment in inches. of means, _
’ .. . . 26:4841:00 Control, e
B. 4] scrapltg .e . .e 22:'604-0'89 — 3'88 4141 8.

D. 4’ forking
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171. The above measurements take us to the end of the first
growing season after planting. It has been widely believed that
a weeding by forking in the middle of the first hot weather after
planting was the most beneficial of all weedings and to test this
belief, treatments were repeated in mid-April 1936 and measure-

ments again taken in very early June at the commencement or
the monsoon.

Detailed measurements are as follows :—
Buevi. Mean height Difference

Treatment. val per- in feet. of means.  Significance.
centage.
A. Cloan scraping . 96 4-6640-17 - 0861028 8.
B. & nornpln‘t .. ve . 08 8.34+0-18 Control. .
0. H nd pulling aad weed cutting . 04 3184015 — 2181028 8.
D. 4. forking .. .. ve 98 5:0440-15 — 0:30+£0-23 N.8.

172. To complete the experiment treatments were repeated in
mid September at the end of the monsoon and final measurements
taken at the end of January 1937 at the end of the second growing
season after planting. These measurements are as follows :—

Survi- Mean height Difference
Treatment, val per- in feet. of means,  Sigoificance.
ceutage.

A. Clean scraplng . .. 96 12°361+0-20 + 2264042 8. )
B. ¢ scraping ‘e . . 95 18-2130-87 4+ 3:1140:41 8.} NS.
0. Hand pulling and weed outting . o8 10104081 Control. ..
D. 4 forking . o . o7 12:6010-24 + 3'50+0:30 8.) Coatrol.

The actual cost of weeding only over the two years were in the
proportion—

Clean scraping : 4 feet forking: 4 feet scraping:: 3:2:1.

As the main weeding controversy is between the relative merits
of 4 feet forking and 4 feet scraping the measurements for these
two treatments are repeated for clarity.

Area planted in early June 1935.
Meaa height in feet,

Dat; of meagurement. - ey Significance,
4’ forking. 4’ soraping.
e . 1-89 221 Difference significant.
}:nbgumol”... BN e .. b04 584 mmm not
Janusry 1087 .. o - 12-60 1321 " .De.

- The above figures show that at no time during the experiment
was the extra cost of the weeding by forking economically
justified.

173. In the Palghat experiment (Experimental plot 146), five
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, (E) weed cutting control.
Measurements in February 1936, i.e., at the end of the first
growing season after planting showed no appreciable difference in
percentage of survivals between treatments. «

In mean height growth all treatments were significantly better
than the control and clean scraping gave the best results 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: :8-9:2.2:3.6:2.2:1.
Detailed measurements are ag follows :—
Survl. Mean height Difterence

Treatment, val per- in inches. of means. Significance,
ceutage.
A 4: forking ., . . .. 79 15181060 + 4081078 8
B. ¢’ acraping .. ‘e . .. 75 16:00 £ 068 + 8'8510°84 ]
Q. Clean scraping .. . .. 77 17°80 +0°89 + 6°65+1°02 B
D. Hand pulling .. .e . 75 14:86 1077 + 3711092 8
E. Weed cut control .. .. . 85 11'16 :0°50 Control.

Comparison of (A) and (B).

Treatment. Mean height Difterence of Bignificance.
in inohes, means. '
A, ¢ torking .. .. .. . 15'18.£0°60 + 0'18 £0'91 N.8.
B. 4’ soraping .. .. .. .. 16700 +-0°68 Control, ..

174. Treatments were repeated in mid-April 1936 and measure-
ments taken in June 1936 to test the effect of weeding by forking
in the middle of the first hot weather after planting. Detailed
measurements are as follows :—

Treatment. fSurvival  Mean height Difterence Significance.
percentage. in of
. {nches, means.

A, 4’ forking .. . 75 45'504£1-31 + 12894185 ., B8Ycontrol.
B. 4’ scraping .. . 75 47'753%1°72 .. + 15133-2:'18 .o S}N.S.m
0. 'lean scraping 77 50054196 .. + 17484286 .. 8
D. Hand pulling .- 75 41-1411-46 + 852+19¢8 .. 8
E. Weed out control . 86 82:62%1°'81 .. Control. .e

175. Treatments were again repeated in mid-September 1936
at the.end of the monsoon and final measurements taken in Jan-
uary 1937 at the end of the second growing season after planting.

These measurements are as follows :—

Survival  Mean height Di -

. Treatment. percentage. in fe:t?h of ﬁ:ﬁ:g? ';’.';',’Jg
A 4fodng .. . .. 70 703+ 019 4 228402 87 Control.
B. 4 soraping e e Ve 78 6567 + 021 + 1'82 + 028 8} N.s(.’
C. Clean scraping o .. 76 640 + 0°21 + 165 + 028 8
D, Hand pilllug .. . Ve i8 688 + 0-25 + 218 + 0-32
E. Weed out cor.trol .. .. 80 4756 + 0-20 . Control.

The' actual costs of weeding only to the end of the experiment

were in the proportion :—
A:B:C:D:E::31:1.8:2:8:2-6:1.0.
176. The following is for clearness a comparison of 4’ scraping
and 4’ forking throughout the experiment.
Area planted mid-April 1935.

Mean height in inches.

" Date of measurement. —.  Bignificanes,
4’ torking, 4’ scraping.
February 1036 . . . 16°18 15-00 -
June 1936 . . .. .. 45 50 47°78 Not significant.
Junuary 1987 . . . 8436 7884

The above figures again show that at no time during the experi-
ment was the extra cost of weeding by forking economically
justified.
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- 177. A further large scale experi i

' arge > experiment (Experiment:
aSﬁu:; y(jo;:;batgret (zilv(lismn) similar to the Palg}')hat exli):l!inlljcl:r)ltt ?g

8 started during the year. Measur ts i
1936 at the end of the first i o planting oy
. _ growing season after planting showed
no appreciable difference in survival P o tooat
fer percentage bet -
131111;2:'?61' {;1 tmgzaxsv h(:,ilghi;t growth all trea,tmentsgwere :i’;irilﬁ:;;?lty
io . eed cut control. 4’ forking was superi &
scraping to the extent fs difforercs was no
rapine ent of 14 per cent but this difference was not

Detalled measurements are us follows:—

Treatment, Survival Mean height Di -
an percentage.  In inches, onﬁ‘éf."x{‘;'.” Significance,  *
. 4 ‘forking |

g 4 Torkl ‘e .. . 93 14.15 4. 079 + 5°86 ¥

B. & eer sgl‘l:l“ing e 89 1230 + 081 4 4°01 i 078 g}oN’s' '

Bty oo g dmii fimich Yo
. Weed cut control . . 83 829 ;:(!:: 0'4.;1 + lggn{:ng:“

The actual costs of weedi :
were in proportion eeding only at the end of the first year

A:B:C:D:E: :2.5:1.4:25:1-8:1.0.

The above figures agai
o1 } again demonstrate that for first -
ing 5{1 & teak plantation the extra cost of weeding by fg;?ill‘lgwgsgr
weeding by scraping is not justified by results.

178. The above three large scale experi i
flemonstrape that for three ofgour main tglk r;]rizlz]mtss thaég?(::‘ C:?i& 1‘}11{
increase (if any) in mean height growth obtained by foriin ;
opposed to scraping as weeding methods in a teak plantation igs ?11:
no way commensurate with the extra cost of forking. When lll
previous work is taken into consideration this result may ?)e

generalized for our main teak ;
of climate. eak areas which have a West Coast type

We do not know whether this resul i i
/e : t applies under exceptional
:ﬁndllt)lpns such as swampiness, etc., and I:;II)lch conditions vr:’iiimge
y e object of further experiment but in general where such condi-
tons apply, the area is not really suited to teak in the first place!

In the South Coimbatore experiment reported
end of the first year the average height of tlll)e plantzb?:ei;‘lla:r; };e
ments is poor (11-1 inches) compared with that obtained in a mgr;
p}zl'opltlous year climatically. In consequence it is being continued
through the second year, treatments will be repeated in mid-April
and measurements taken in early July and after the mon.sepr1
about mld-September', a final treatment applied followed by & ﬁoni
meagurement in the following February when growth has };to n:;
This further treatment will give additional confirmation OF ptehé
effect of a forking as compared with a scraping in the first hot
- weather after the formation of a plantation. 0

179. Tt should be noted that these results on i ‘
17 , weed i

shﬁ)wxpg that the small beneficial effect of forking isengtl:geg;;ﬁ:ﬁ?
?13 yd]ustxﬁed have all been obtained in clear-felled areas in mixed
deciduous forest of good quality with a ight friable loamy " soi)
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and rainfall of 60 to 100 inches per annum. We do not know
whether they apply to dry areas with a small rainfall and a pro-
longed hot weather. Experiments on soil working in dry fuel
forests are in progress and preliminary results are given in para-
graphs 157 to 161 :

180. Leucaena glauca as a cover crop in a teak plantation.-—
In Experimental plot 25, Wynad division Leucaena glauca was
tried as a cover crop in the first year of a teak plantation. The teak
was stump planted in mid-April 1935 and the cover crop sown in
June 1935. The Leucaens glauca needed a very great deal of
attention to prevent its being smothered by weeds and even by the
end of the first year when it was 4} high it had still had no effect

_as a weed suppressor.

Measurements in Jantiary 1936 showed that the Leucaena teak
was significantly ahead of the control teak in mean height growth
to the extent of 34 per cent while there was no appreciable differ-
ence between treatments in survival percentage.

In the second year of the experiment the plot was often visited
by deer and bison which several times browsed the Leucaena right
down to the ground.

Measurements in January 1987 still showed no difference be-
tween treatments in percentage of survivals but the Leucaens-
teak which at the end of the first year was 34 per cent ahead of the
control teak was only 11 per cent better and this difference was
not significant.

During the two years of this experiment the Leucaens has had
no effect at all. as a weed suppressor. R

(For full experimental data see paragraph 811) .75

181. Thinning research—Teak.—The plots at Nilambur ~and
the Wynaad the objects of which are to determine, (a) the best
date of first thinning, (b) the best intensity of thinning and. (¢) the
best periodicity of thinning in teak plantations of different qualities
were maintained (vide last year’s report, paragraphs 143 to 146).
 In the set of plots on the best date of first thinning at Panan-
gode-Nilambur, the second group of three plots was thinned during
the year according to schedule.

182. The set of plots established to test whether Dr. Craib’s
theory of thinning is applicable to teak plantations (vide para-
graph 146 of last year's report) was observed during the year.
This is Experimental plot 139, Nilambur .division. In this expern-
ment the treated plots were thinned with a 50 per cent mechanical
thinning at two years old. During the year coppice shoots from
the thinned stools grew up almost to the height of the
the remainder of the plots and had to be recut after six months.
In spite of this the treatment is beginning to have an appreciable
offect in that in the treated plots the rate of height growth has
glowed down a little while diameter increment has increased
slightly in comparison with the control plots which are due to be
first thinned at five years old. SR
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183. Effect of clear felling bamboo clumps—Bambusa arundi-
nacea and Dendrocalamus strictus.—An interesting experiment is
reported from Salem Central division in the subject of bamboo
working. The species experimented with were Bambuse arundi-
nace and Dendrocalamus strictus. With each species clumps were
selected, (i) with young culms and (ii) without young culms. Each
of these sets were divided into two.groups and in one, all culms

were cut and in the other all but five or six of the youngest culms
were cut,

Results up to the end of March 1937 show that :—

(@) All clumps of Dendrocalamus strictus in which five or six
of the youngest culms were left uncut have grown fairly
well. Every clump has produced 2 to 4 new culms and
they are growing well.

(b) All the Dendrocalamus strictus clumps which were clear
felled have grown very badly and only 1 clump has pro-
duced two new culms of moderate size, all the other clumps
have produced a thin weedy growth like grass.

(¢) All the clumps of Bambusa arundinacea in which 5 or 6
of the youngest culms were left uncut have produced
2 to 4 new culms and all are growing well. .

(d) In the Bambusa arundinacea clumps which were clear
felled, practically no new culms have been produced. Some
of the clumps have died and the rhyzomes are decaying.
Some of the clumps have put out a straggly, switchy growth
like grass.

The above is confirmation that the clear felling of bamboo
clumps is deleterious.

184. Dendrocalamus strictus—Intensive tending and working.—
In Chittoor division the intensive tending and working of Dendro-
calamus strictus has been carried on in the last four years and has
proved not only interesting but very profitable in results.

The work done so far has produced the following marking
rules : —

(6) Clumps must not be allowed to get congested.

(b) All misshapen or defective culms must be removed.
(¢) No culms under one year old may be felled.

(d) The number of culms to be removed is—

(i) For clumps containing more than 85 culms, one culm
more than the number of culms produced during the
current year.

(i) For clumps containing 25 to 35 culms, the same num-
ber of culms as have been produced during the current
year.

. (iii) For clumps containing less than 25 culms one culm

less than the number of culms produced during the
current year. ‘ '
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The object is gradually to bring all clumps to 25 to 35 culms
each well-grown and well spaced out. It is anticipated that each
such clump will yield at least eight good culms per year without
any ill-effect to the clump.

185. Santalum album~—Thinning of natural regeneration.—In

. an area in Chittoor division where natural regeneration of sandal

has appeared to the extent of many thousand plants per acre an
interesting experiment is being done on the thinning out of the
sandal and the introduction of host plants.

Three treatments have been applied, (A) in which the sandal
was thinned to an espacement of 15" x 15" and Cassia siamea intro-
duced at 3" x 8, (B) in which no thinning was done and Cassia
siamea introduced as in (A), (C) control.

The results so far show that the sandal has very materially
improved in A and slightly improved in B.

. 186. Effect of pruming young Swietenia macrophylla.—An
experiment (Bxperimental plot 135, Nilambur division) was started
in 1935 to determine whether pruning of 8-year old Mahogany is
beneficial and to see whether applying coal tar to the wounds pre-
vents rot. During the first 18 months of this experiment 50 per
cent of the untarred wounds and 32 per cent of the tarred wounds
had closed completely. In both treatments the remainder of the
wounds had closed to approximately one half of their original size.
There is no sign of rot yet at any wound. :

187. Effect of soil working and of trenching on the growth of

natural seedlings of Hopea parviflora.—Observations were continued . -

on the two experiments done in Coimbatore South Division,
Experimental plot 47 is under full evergreen shade and
in Experimental plot 46 all but the top canopy was removed. In
each experiment, three treatments were applied, (A) soil working

- by forking 3” deep, (B) removal of root competition by digging

narrow trenches 9” deep and 3’ apart with similar cross trenches at
4’ intervals and cutting all roots met with, and (C) no treatment at
all. The treatments have been applied each year in January.

In the plot under full shade after four years there is no appre-
ciable difference in survivals and no significant difference in mear.
height growth between the three treatments althougli: the. average
annual increment of the mean tree during the period has been
1-36”.

In the plot under top canopy shade only although initially com-
parable the soil worked plot is 40 per cent and trenched plot 4€-
per cent ahead of the control in mean height growth both diffet-
ences being significant. There is no appreciable difference in the

survival percentage. In this plot the average annual increment of
the mean tree has been 4-85”.

Thus. the trenching is more expensive to do than soil working
and no more effective.. . , )



The indications are therefore (1) that young Hopes regenera-
tion needs only top canopy shade and (2) that soil working is
beneficial. .
(For full experimental data, see paragraph 31%.)

(viil)) MIXTURES.—Nil.
(ix) UNDERPLANTING,
(@) Teak Plantations.

188. Underplanting in teak plantations.—No new underplanting
has been done but all old plots have been maintained. In the plots
so far established the Burma bamboo Cephalostachyum per-
gracile is doing very well indeed and the local bamboo Bambusa
arundinacea has been found comparatively easy to establish but
takes some time to settle down. Cedrela toona and Swictenia
macrophylla are easy to establish but suffer greatly from browsing
and bark stripping by deer. Once they are above the reach of
browsers they grow well under teak.

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

During the year most of the teak plantations under which these
underplanting experiments have been done were due for thinning.
Although the thinning was fairly carefully done it was noticeable
that in the felling and dragging a fair amount of damage was
inevitable. In consequence of this damage (and also of damage to
small plants by browsing) 2 of the 11 plots under consideration
showed a negative height increment and one plot showed no incre-
ment at all.

The following table shows the progress made by the plots during
the year :—

Mean helght
Experis Date of growthin  Iscrement
Division, mental Species. under- January during the
. plot. planting. 1087, yoar.
. number. FABT. FRBY.
Nllambur .. P 98 Swietenia macro- 1080 X ] +0-8
Pphylla.
102 Do. 1980 23 +0'8 -
99 Cedrela toona e 1030 56 'S
103 Do, s 1030 56 +0°0
101 Bambusa arwndi- 1980 86 -—2'9
nacea,
190 Cephalostachysm 1030 287 +656
104 Do, 1980 278 +538
’ 106 Do. 1981 208 +66
C 106 Do, 1081 271 +87
Wynaad . .o 8 Do. 1938 [X] +20
Ndmhr . . 133  Hopes parvifiors ., 1020 81 +1'7

.

(b) Evergreen Rain Forests. .

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

These plots are thus now 13 years old and measure in mean
height, Mesua 59-5” and Calophyllum 58-2” showing a height
increment during the year of 3-0” and 8-0”, respectively.

POPIRNR O

190. Fate of gaps regenerated in evergreen forest.—Experi-
mental plot 36, South Coimbatore division, which was reported in
some detail in last vear’s annual report, paragraph 154, was re-
measured. In this experiment, five gaps in evergreen forest in
Karian Shola were regenerated in 1930 and 1931 with Artocarpus
hirsuta, Bischofia javanica, Hardwickia pinnata, Pericopsis mooni-
ana, Palaquium ellipticum, Gluta travancorica, Vateria indica,
Acrocarpus fraxinifolius, Swietenia macrophylla and Araucaria
cunninghamit,

Measurements in January 1937 showed that only Araucaria
cunninghamii and Hardwickia pinnata are doing any good. These
species now have an average height of 57-0” and 12-8”, respecfively
showing an average height increment during the last vear of 9-2”
and 2-6”, respectively.

191. Regeneration of evergreens 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, Wynad
division was started in 1935 and has the following treatments for
the regeneration of evergreens :—

(A) Clear felling and burning—no cover crop.

(B) Clear felling and burning with cover crop.

(C) Clear felling—no burning—no cover crop.

(D) Clear felling—no burning—with cover crop.
(E) Felling all but the undergrowth—no burning.

As reported last year, in 1935 treatments (A) and (C) were
started and cover crops of Tephrosia candida were grown so that the
remaining treatments could be started in 1936. To ensure com-
parsbility however this year treatments A and C were repeated and
B, D and E started.

Measurements at the end of January 1937 show wvery fair
results with most species and in all treatments but i1t must be
remembered that at the time of measurement the full effect of the
hot weather had not been felt. The species experimented with and
the results so far can be seen from the following table :—

C A D

pr—Pe ey e N A T aiamaamy

No burn, Burs, No  Burm, cover Nstural

no no burn, erop. under

.. cover crop. cover crop. cover crop- growth.

B ﬂ-—“‘ e and ——m— ~ b r ]

Stook used. o o - —_ - -

ool 8 .5 0§ 8 3% 3 7% 3 4

Ty 9% By 9% Br 9% By 3% Ex 9%

R 2= Ex g4 Ex 83 Bp 25 by 22

@ H-] > ®H @ a*™ = 2% W &

. 2:53” 63 244" 53 266" 51 2:35° 68 181
Artocarpus hirsuls .. Stumpes 0°37j0'4”. 69 2-53% 68 . .
1 ansplants 227 .. 88 16:26” 83 17-80° 90 16'40° 04 15-08° 02 17-04
Swictenia macrophylla - - aoneplants 227 .. 90 226 82 2034 90 260° 81 207° 46  2.48°
Hopea aarofiora 7 Transplants 227 .. 04 16:93° 97 18507 97 26'60" 94 27-407 98 26-60°
Cedrela tooma . uungs 187 .. 38 144" €@ 1320° 41 1508° 20 13107 8¢ 1808
G tooma . Stumps 0-27/0'3"+ 85 3'65° 61 -20° 78 854" 69 860" 87 7:65”
R eania tobwtaria .. Stumps .. .. 49 1643° 8 1822° 48 508" 78 6307 81 go2r
N Corocarpus indicus .. Transplenis 8347. 76 17-2¢° 68 1696" 30 15407 61 16:50° 41 11-95°
P eaalabaricum. Transplaots 137 .. 66 762" 68 7877 83 9-177 56 0-40° 62 06
Y Jorres e .. Tesvapiants14".. 91 11068” 80 10:18” 60 §72° 77 0% 80 981~
Average of all species together .. 78 10'83" 70 10°'84° €6 1062”7 60 10-50° 68 11-20”
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1t is to be noted from the above figures that the burn has had
no effect at all either beneficial or deleterious. This confirms the
results of experiments done in this subject during the last few
years.

192. Hopea parvifiora.—An experiment .with this species has
been started in North Mangalore division in which sowing under
semi evergreen full canopy is compared with that in an area which
had been previously clear felled and in which only the undergrowth
was left. ’ :

Preliminary results after one year show that under the under-
growth the stocking, growth and general appearance of the plants
18 much better than that under full cover. It remains to be seen
how the experiment progresses.

193. General.—The general difficulties experienced in regene-
rating evergreens under evergreen shade have been found to be (1)
generally poor initial stocking, (2) slow initial growth and (3)
browsing. In studying the following results it must be remembered
that Experimental 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 so far indicated are those of
top canopy only.

(8) The best method of regeneration is transplanting for most
species. For the most tender species transplanting in bas-
kets shows promise.

(4) Sowing generally gives poorer results than transplanting.

(5) Stumping is not a suitable method to use except in the case
of Artocarpus hirsuta, Cedrela toona, and Chickrassia tabu-
laris.

(8) 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 Karian 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 274

~for rainfall statement). ° ” ’ -
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194. Best light and shade conditions for artificial regeneration.—
Experiments during the past few years have covered all shade
conditions for regenerating evergreens from full evergreen shade to
full light but these experiments have been done in different places
and in different years. To correlate the indications obtained,
Experiment 65, Chandanathode Experimental Garden was started
in 1934 in which it was attempted to experiment under all shade
conditions in the same experiment and in the same year. Five
species were introduced by transplanting nursery seedlings = in
randomized lines and four shade conditions used for each species
as follows :—

I. Top canopy only left.
II. Top canopy and high middle storey left.
III. All but undergrowth and low middle storey left.
IV. Complete evergreen shade.
During the experiment however some of the trees left in the
top canopy in shade condition I died and this has affected T and II

rendering them as I slightly less than top canopy only (about 75
per cent) IT slightly more than top canopy only.

195. The following list shows the shade preferences indicated
by the end of the third year :—
Dipterocarpus indicus I (less than top canopy).

Swietenia macrophylla T and II (top canopy only).

Cedrela toona
Hopea parviflora.

- Gulta travancorica II1 (slightly less than full evergreen
shade). .

} IT (slightly more than top canopy).

The way in which the different species are progressing can be
seen from the following table of height increment during the year
read in conjunction with the table of survival percentage given in
paragraph 313 of the experimental data.

8hade conditions.

.
~ =

I I II1 v

Less than Full ever-

Species, top canopy. . green shade.

inches. inches. inches. inches.

Swistenia macrophylla .. .. .. .. 9°50 810 4°08 560
Hopea parvifiora .e .. e . 1094 12°18 850 7:00
Gluta travancorica .e .. .e e, 1544 1775 - 892 448
Cedrela toona .o .. .. .. 19:30 22:60 16:80 8-40
Dipterocarpus indicus .. .e . .. 12:50 10°27 647 2:60

(For full experimental data see paragraph 313.)

196. The experiment was repeated in 1936 using three shade
conditions, I clear-felling, II top canopy and III full evergreen
shade. The following table shows the establishment in January
1937 but it must be remembered that at this time the hot weather
had not had its full effect.
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Clear felling, Top canopy only. Full evergreon shade.
Spectes. Stock used. Survi- Mean Survi- Mean  Survival Kunﬁ
val per- height. val per- height. petcent- height.
aentage- ocentage. age.
. inches. {nches. inohse.
1 Artocarpus Stum; .
) H,,,"::‘,‘,‘.f“~ T,?.'s'r?-; . 3-3¢ 55 246 5 328
rot- 1} t B
arvd 16’2 Q 88 20:20 96 . 1060 63 £21:80
8 Hopea zturm- dowings .. 90 294 9% 2-38 28 208
4 Swnetenia Transpl . .
e . suwsplasts 82 26-80 28 2370 . .-
5 Cedrela toona. Stg.!g’l";lo_‘” 52 16-15 28 11.20 €0 898
8 Cedrela toong. Cut:lstgs 88 2250 72 17-58 27 17-90
7 Dysoxylum Trangplants 22 16-28 3
iy e 17-32 3 13-00
8 Dysoxylum Sowing .. 38 564
o 2 % T . . 20 5-25 2 6-00
terocarpus
10 M indicus. l‘gagfllﬁntﬂ 35 31:90 30 2960 20 3242
esua ferred.  Transplants . 60 11-93 $7 156:70 23 15-40

197. Effect of burning in ever ifici
regeneration o'f“ evcrgreengspecies w%sfntopf O:szop; egzzie ‘-zit';‘fixczaé
Zﬁgexgir)lenbs (Chandanathode No. 101 and Karian shola 'Nos rg2
und 61, vaireddonp under top canopy shade in which areas were
pi san lomized strips and then artificially regenerated with
e tpecles. Nine species were experimented with, Artocar-
B nulai; Cedrela toona, Dipterocarpus indicu; Dyso-
Tyium 1 ;go(;)h(;;ll(;umélu g og)rc;a parpiﬂora,d Mesua fen'ea', Swie-

lla, ’ vancorica and Calo
and they were introduced by sowing, transp]untigﬁyu:t‘l?m elafun:,
ing and by cuttings as far as stock was availablg . b PRt

The work done thus covers 18 i
) sub-experiments
giiggzta;:o%e?srgethe;‘e .wla: no aplpreciable difference ?:dsufv’i(:fi(;
an height growth between the b
burned treatments for an i 5 of imopcion:
: y species and any method of i i
The averaged results of these 18 sub-exyperim;(r;tsofa,rl:ﬁoaucmn.

Area b
— rea burned. Area not burned.
Percentago Mean heigh p * >
survivals, in lnchga.t Plurvlva {} H"o‘t‘r:wl}'e on
. [N
67 12-84 54 12:42

It is thus seen that over thi
1 i large numb i
species, and methods of introductiorf the bu:rl; ﬁfas Iﬁ:gtstiwv f&:}:j

of producing an increased survi
rv -
growth of 3 per cent each. val percentage and mean height

198. The above results confi
:  Te rm those of previ
g:irtn}:ng bbefofli'e_- artificial regeneration under gverg::esn ye:g: th?t
justiﬁeerd e'rllgl ecrﬁlisn;lrs harmfpl :u:ld i8 therefore not economeizall‘;
. 180 a serious drawback to burni
green cover. Experiments have sh i0g under ever-
e 2 have shown that the best shad i-
tz;nzal;fgmrzilfor regenerating most of the species t'rise(;l s(z) (;'(;,l:dils
: Py only. Many of the top canopy trees in our evergreens

:‘:: ;::Z ﬁ:zcigt%:ng; ;ire and three times in the last three years
some 40 per cent of th areas after the burn as the fire had killed

Soms e trees intended to be left as the top canopy
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No further experiments in this subject will be done as it i8

considered that sufficient evidence has been obtained.
(For full experimental data see paragraph 314.)

199. Direct sowing—Best date—(Under top canopy only)—
Experiments were done at each of two centres. In Chandanathode
Experimental garden experiments 91, 92 and 93, Acrocarpus
frazinifolius, Cedrela toona and Swietenia macrophylla were experi-
mented with. The Mahogany sowing practically failed completely,
Cedrela showed early August and Acrocarpus early June and early
August as the best dates for sowing. In Karian shola Experi-
mental garden experiments 52, 53 and 54, Acrocarpus fraxinifolius,
Palaquium ellipticum and Swietenia macrophylla all showed mid
TJune to mid July as the best time for sowing.

It is to be noted however that in 1936 the south-west monsoon
was early and these best dates of sowing are correspondingly early
compared with results in normal years.

200. It is of particular interest that in a similar experiment
(Karian Shola Experimental Garden Experiment No. 50) done in
1935 with Calophyllum elatum snd which was reported last year
as 8 total failure, the seed germinated in October/November 1936
profusely and showed early August as the best date of sowing.
The average survival percentage of this experiment in January
1937 was 64. This also occurred to & similar extent in experiment
44 of 1935 at the same centre.

(For Tull experimental data see paragraph 315.)

901. Entire transplanting—Best date (under top canopy only).—
Bight experiments with five 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 .. .. Swietenia macrophylla .. Mid June and August to
September.
* Do. . .. Cedrela toona .. .. Mid June and late July
to August.
Do. .. .. Hopea parviflora .. Mid June to mid Sep-
tember.
Do. .- .. Artocarpus hirsuta .. Mid June.
Do. . .. Calophyllum elatum .. Mid June and mid
August.
Karian shola . .. Artocarpus hirsuta .. Mid September.
Do. .. I Swietensa macrophylls .. Mid June and late July
to August.
Do, .. .. Calophyllum elatum .. Mid July (but survivals
very few).

It is thus seen that (in confirmation of previous year's results)
the heavy rain of the south-west monsoon is a bad time for trans-
planting. This period is usually in July. In years of an early
monseon transplanting can be done just before this period but in
general the best time for transplanting in evergreen forest under
top canopy conditions is just after the period of very heavy rain of

10
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the south-west monsoon and this is usually August and early

Sepgtgmber. Chandanathode experimental garden experiments 94
. to 98.

Karian shola experimental garden experiments 56 to 58.

(For full experimental data see paragraph 316.)

202. Stump planting—Best date (top canopy only).—Four
experiments were done at Chandanathode to find the best date for
stump planting of Cedrela toona and Artocarpus hirsuta. These
experiments all indicated that the monsoon period before the really
heavy rains of the south-west monsoon is most suitable. This
period was mid-May to mid-July. Chandanathode experimental
garden experiments 99, 100, 103-A and 104-A.

(For full experimental data see paragraph 317.)

203, Comparison of sowing, transplanting small, medium and
large transplants and stumping with small and large stumps (under
top canopy cover).—Twenty-two experiments were done with nine
species to compare these various methods of raising evergreens
under evergreen top canopy cover., With all species except two,
transplanting was found to be the most successful method and
with these exceptions (Artocarpus hirsuta and Acrocarpus fraxini-
folius) stump planting generally gives the best results.

With regard to the size of transplants to be used the following
tentative conclusions are drawn as to the approximate size of
transplant likely to do best when percentage of survivals and in-
crease, decrease or maintenance of initial difference in mean height
growth of the various sizes of transplants are taken into considera-
tion.

Araucaria cunninghamii—4”.

Artocarpus hirsuta—10".

Acrocarpus fraxzinifolius—14".

Calophyllum elatum—38”.

Cedrela toona—12".

Dysoxylum malabaricum—12”.

Glute travancorica (does well if basketed)—14".
Hopea parviflora—9”.

Mesua ferrea—9”.

Swietenia macrophylla—12".

(in all cases the larger sizes grew much slower than the smallex
ones and suffered many more casualties).

Previous years’ results are included and the figures given are
the approximate middle of a small range of size found to be suit-
able to the species.

(For full experimental data see paragraph 318.)

204. Transplanting (under top canopy cover)—Comparison of
natural forest seedlings and nursery transplants.—Observation was
continued of two experiments at Chandanathode and Karian Shola
started in 1935 with Palaguium elipticum and Hopea parviflora.

(!

These experiments cowmbined with previous years results indi-
cate that generally natural forest plants do better in the first year
than nursery transplants but in later 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 319.)

905. Comparison of entire transplanting with naked transplants
and basketed plants (under top canopy only).—In Karian Shola
experimental garden experiment 33 started in 1934, naked root
transplants and basketed transplants of Dipterocarpus indicus of
the same age were compared. At the end of three years the bas-
keted plants show a very much higher percentage of survivals.
In mean height growth the two treatments are progressing in much
the same way. The experiment was repeated in 1936 with two
other species Gluta travancorica and Vateria indica. In both these
experiments the basketed plants are doing very much better than
the naked root transplants of all sizes, particularly in survival per-
centage. ’

Thus basketing has proved the more efficient method of regene-
ration. 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 320.)

206. Propagation by cuttings—Cedrela toona (ander top canopy
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 in 1935 to
gee whether this species could be successfully propagated by cut-
tings. In making stumps, the top end of about 1" 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.

The method was found very successful as shown below, the
shoot cuttings planted vertically doing the best.

Treatment, Survival Mean height
percentage. in inches.
A 8” Cuttings vertical .. 76 1813 .
B ¢” s slanting .- 60 11027 Measurement in
C 6” Top ends vertical . 84 15'60 ¥ January 1937.
D¢ »  slanting .. 64 ' 1390

This comparatively high percentage of survivals from material
which is normally wasted is a valuable asset. -
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207. Two further experiments in this subject were done in
1936. In ‘these experiments (Chandanathode experimental garden,
experiments 103-B and 104-B) cuttings of Cedrela toona and Arto-
carpus hirsuta were made from one year old nursery plants and
from branches of natural forest trees and planted fortnightly from
May 1st to October 1st.

The Artocarpus hirsuta cuttings from nursery plants failed
completely and those from natural forest tree branches showed only
a small measure of success. The Cedrela toona cuttings from pur-
sery plants in general showed a high percentage of success (better
than the parallel stump planting experiment) and the best date for
planting was September 1st. Cuttings made from the branches of
natural forest Cedrela trees showed only a very small survival per-
centage. ’

(For full experimental data see paragraph 321.)
(x) SILVICULTURAL SYSTEMS.—Nil.
(x1) MISCELLANEOUS.
(a) Sandal Spike Disease Research.

208. Introduction.—The investigation was continued during the
year by the Research Ranger, Denkanikota, under the directions
of the District Forest Officer, North Salem, in consultation with
the Conservators of Forests, Working Plans and Salem Circles,
with the technical advice and general supervision of the Provincial
Silviculturist.

The entomological experiments done up to September 1936
were inspected by the Imperial Entomologist (Dr. C. F. C. Beeson,
p.sc., I.F.S., r.E.8.), Dehra Dun, and he kindly suminarized the
results obtained so far, a copy of which will be found in paragraph
246 below.

The future entomological work to be done was also outlined for
us by him.

I. Nature and spread of spike disease.

209. During the year there were six new outbreaks within the
district (North Salem), two in Manchi unreserve, one in Noganur,
Reserved Forest, one in Denkanikota Reserved Forest, one in
Government poramboke lands of Rangasandiram village and one
in the patta lands of Gandaganahalli village. Of these, three loca-
lities were from 1} to 2 miles from previously spiked areas and
three were within a mile. Careful examination of the areas sup-
ported all the factors associated with new infections recorded pre-
viously, namely :—

(@) The proximity to cultivated lands in which both field-
crops and other indigenous herbs suffered from virus
diseases of other types. Leaf mosaic on shrubs and herbs
such as Ageratum conyzoides, Leucas martinicensis, Malvas-
trum coromandalianum, etc., was common. Bpike lke

"

clusters were found on Zizyphus oenoplia, Scutia indica,
‘etc. Among cultivated plants, Dolichos beflorus suffered
from acute leaf mosaic, Nicotiana tabacum from leaf
mosaic, leaf crinkle and leaf curl and Pencillaria spicata
with phyllody. ‘These associations support the idea that far
distant attacks may be through field crops. An experiment
devised to prove this has not met with success during the
year, as the plants failed to grow inside the cages.

(b) The presence of hosts which predispose sandal to spike,
predominance of Leguminous hosts such as Pongamia
glabra, Acacias and Albizzias and the pest of Lantana have
been found common in all areas.

(¢) Proximity to paths.—It is not yet known how this
facilitates the transport of infection but it 1s an observed fact
and its importance may be found in later stages of the
investigation.

(d) Interference with hosts either by heavy loppings or by
uprootal or by death of hosts due to some outside cause has
also been found to be a eommon factor.

210. Spike control operations were instituted in all these areas
and the results are dealt with individually under the heading
‘* control of spike disease.”” Detailed instructions regarding con-
trol operations have been printed and supplied to all officers in
Chief Conservator’s Proceedings Press No. 260, dated 27th June
1936. The reward system has stimulated the subordinates to some
extent to detect early infection and a sum of Rs. 40 has been
distributed to subordinates in North-Salem division.

One more outbreak of a fairly large area was noticed in Dharma-
puri Range in December 1936. Spike infection probably took place
about two years previously and even though it is not possible to fix
the exact spot of original infection now, yet the area in general
bears out all the above observed facts. No control operations were
instituted here as the area was too large to be dealt with early.

New outbreaks also occurred in other districts but as sufficient
time has not yet elapsed no purpose would be served by enumerat-
ing them in this report.

II. Transmission of the disease.

211. (i) Cloth cages.—In the 6-acre plot at Javalagiri 42 plants
which continued healthy inside cloth cages from April 1932 to April
1935 were opened out of the cages in May 1935 to see if they had
resisted spike by virtue of their autogenic resistance and not by
physical obstruction due to the cloth. On 18th March 1937, after a
period of 22 months from the time of removing the cages, three
plants showed the disease thus strongly indicating that these plants
while caged had remained free from * spike ' due to the effective

screening off of the vectors by the cloth cages.
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212. (ii) Experiment lo determine the size of the vector.—The
cloth cage experiments indicated that agencies smaller than the
size of the cloth meshes such as very small insects, wind borne
fungus spores or bacteria, etc.. are not the probable vectors.

The next stage was to determine approximately the size of the
vector and with this object different mesh wire cages were designed,
and natural sandal plants previously tested for their healthiness by
pruning, were enclosed in them in Noganur Reserved Forest. The
fungus spores or bacteria, etc., are not the probable vectors.

Number Number Date of spike
Serial 8ize of cages, of plants Date of caging.  of plants manifestation
number, caged. spiked,  of caged plants
1 20 meshes to an inch. 10 9 in March 1933 and Nil
1 in December 1938,
2 10 meshes to an inch. 10 2 in March 1033, 7 in NIl

December 1933 and
1 fn Scpteaniber 1936,
3 4 meshes to an {nch, 16 8 in March 1933, 6 in Nil.
September 1936 and
6 in September 1936.
4 2 meshes to an inch.. 10 6 in September 1034 2 1 on 18th July
and 4 in November 1986 and 1 on
18th March

0 10 in September 1934, 8 1 in October

November 1936

and 1 in De-

cember 1936.
(The case which occurred in November 1936 was 84 days after the removal of the cage but

as the minimum period of incubation is 55 days it can safely be assumed that infection took place
- while the plant was still caged.) ¥ nfectlo ple

6 Not caged. (Con- 800 March 1933,, . 281
trols).

5 1 mesh to an inch ..

—_

It is seen from the statement that though the cages of 1 and 2
meshes to-an-inch were started only in 1934, in a period of 28
months from November 1934 to March 1937, 30 per cent in one
inch and 20 per cent in half inch meshes are spiked compared with
35 per cent among the uncaged controls.

In the cages of 10 and 20 meshes to an inch started in 1933,
small types of insects such as Coccids, Ants, Chalcids, Caterpillars
and Bagworms entered in plenty but in spite of this no ‘' spike "’
infection took place. -

The indications of this set of experiments are :—

(@) The insects of the types found inside 20 mesh to an inch
cage are not likely to be the vectors and therefore Dr.
Beeson considered that the maintenance of these cages was
no longer necessary (vide Dr. Beeson’s deductions in para-
graph 246).

(b) Spike having occurred under these conditions strongly
indicates that the culprit vector is probably between 1/10”
and 4” in size.

Under Dr. Beeson’s advice the cages of 3” and 1” mesh have
been given up and the numbers of cages of mesh smaller than §”
have been increased.

213. (iii) Platform experiments.—These were continued during
the year with the object of finding out the minimum period and
the season of infection. Twenty-eight plants were exposed both on

’

n

; d on the ground for periods of one month more or less
glni:imsga;ith the ﬁ%‘rst and last days of the months from April
19868 to September 1936.

These experiments were instituted in 1931 but with longer
periods of exposure, and during these five years none of the plants
kept on the ground were infected. Dr. Beeson considered this result
as conclusive and suggested that further placing of ‘plants on the
ground below the platforms was unnecessary. Since October 1936,
exposure of plants on platforms alone has been continued. The
number of plants that got spiked after narrowing the period of
exposure to a month is 5 out of 42, i.e., 12 per cent (3/28 exposed
in August and 2/14 exposed in October).

These results however cannot be taken as conclusive till more
evidence is obtained as previous exposures have indicated March
to May as another important season of infection.

A duplicate set of these platform experiments has been carried
on in Javalagiri bungalow area since May 1935 but no spike inci-
dence has been obtained on these plants so far. The reason pro-
bably is the availability of more attractive ground plants in the
experimental areas as compared with those on platforms. This
fact however needs further experimental evidence.

214. (iv) Mass infection cages at Javalagiri and Denkani-
kota.—These were continued on the same lines as in 1935-36 by
introducing a number of healthy and spiked sandal plants and
releasing the available types of night fauna, a list of which is
appended—(vide experimental data paragraph 322).

In September 1936, Dr. Beeson inspected these cages and con-
sidered that they were no longer necessary, ag no additional infor-
mation beyond what we already had would be obtained by further
mass transmission.

The Javalagiri cage was stopped in December 1936 and all
heplthy plants that were inside were removed to Denkanikota
experimental garden and defoliated to bring out masked infection,
if any. Most of these plants have turned out to be healthy but in
the case of a few, the vegetative activity is not yet complete
enough to say definitely whether they are infected or not.

The cage at Denkanikota was continued till the end of the year
as the percentage of infection obtained previously was only 2} as
compared with 46 per cent in the Javalagari cage. So far, no fur-
ther manifestation has taken place.

. 215. (v) Compartment cages.—As detailed in the report for
1985-36, all insect fauna caught at night were grouped into natu-
ral orders and introduced as detailed in the table below into five
rooms confining either individual families or combinationg of fami-
lies to ach room in wheih both spiked and healthy plants had been
put together. '

This experiment was carried out at Javalagiri with a duplicate
set of four rooms at Denkanikota.
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Similarly, insects caught in the day time were also dealt with
to exclude more vectors, if anv, among the day collection. The

details are tabulated :— .
Number

Nature of Room Family of of insects
Locality. fauna Date of start.  number. ingeots released
released, released. in each
room.
Javalagiri .. Night oollections. :mi8 February 1 Jasgids e 5,687
1085,
Do, 2 Pentatomids .. 7,807
Do. 3 Fulgorids and 5,689
Corieds.
Do. 4 Locustids .o 4,718
Do. [ A1l other insects, 9,885
Do, .. Daycollections.. 3rd November 1 All insects not 451
1985. cattght a
N night.
Do. 2 All insccts above 427
265 types
caught at
night,
Do. 8 All heetles .. 1,647
lﬁg-h September 4 Locustids .. 8,816
26th October 5 All other insocts 22,035
1985, oollected
turlnz day .
Denkanlkota .. Day and Night 27th  January Jaseide - 2,271
collections. 19386,
Pentatomids ., 1,764

Fulgorids . 768
_ All other inseots, 2,668
No transmission has tuken place yet in any of the compart-
ments. Though a negative result has been obtained, yet a valuable
deduction has been drawn by the Imperial Entomologist that the
vector is either an uncommon species or an uncommon strain of a
common species.  He is also of opinion that group or family cages
are of little value as the range of insects used in the mass infection
cage cannot be covered in practice throughout the year as their
relative incidences vary very greatly in different months.

216. (vi) Group cages in Kenilworth Castle area.—The Kenilworth
Castle area is a small isolated block of about 45 acres in which
sandal occurs densely in about 10 acres in moats, and scattered in
the other portions. Being an isolated area, it was taken up in 1931
for artificial infection experiments to study the resistance offercd
by a given environment to artificial grafts, and also to see if the
resistance offered to spike infection was proportional to girth
classes. Artificial infections were given to over 200 trees and
all those that got the disease were removed. When there was no
further manifestation of spike, the infected trees were all defoliated
to test for masked infection. Those that showed ‘‘ spike "' were
removed and the area was abandoned early in 1934. Till then even
though some of the disease masking and diseased trees remained
in the area for varying periods there was no natural infection
either because the vector was absent from the area or because the
vectors being few due to reasons given by the Imperial Entomo-

[ X1

logist in item 6 of his deductions had no access to such infected

trees.

On 81st October 1935, however, five cases of natural infection
ocourred- and these were removed immediately. The next case of
natural infection was noticed on 17th June 1936 and since then 13
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trees have been naturally infected by March 1937 indicating the
existence of vectors in the area. These 12 trees are distribufed
over the whole area. The area being compact, it is easy to collect
insects throughout ¢he area every day and therefore the chances
of getting at the culprits are greater than usual.

The Imperial Entomologist was consulted about this experi-
ment. He was in favour of the same but suggested collection of
insects by an improved technique to avoid handling of insects, (a)
attaching an additional bag or container to the butterfly, net and
(b) sorting the insects sizewar by means of a mechanical sorting
box.

A series of ten group transmission experiments was devised by
transferring all the abandoned 20 mesh to an inch cages from
Noganur Reserved Forest, three healthy and one spiked sandal
plants in pots were enclosed in each. Insect collections were made -
at dawn, dusk, and'night with the improved type of net, classified
into families, and released as detailed below :—

Number of insects

number, 'Date of start, Natural orders released in each cage. released till 18th
March 1087
1 19th October Jassids . . .o 312
1936.
2 Do. Pentatomids .. ‘e .. 2,784
3 Do. Jassids and Pentatomids .. .o 2,244
4 Do. Pulgorids .o . ve 179
5 Do. Jasstds and Fulgorids .. - 136
8 Do. Pentatomids and Fulgorids e 1,945
7 Do. Qoreidae, Pyrrhocoriedae, and Chry- 272
somelidae.
8 Do. All except those released in cages 1,517
1 to 7 and 9 and 10,
9 Do. Membracidas and Curculionidae .. 2,838
10 Mo. Aorididas and Locustidge . 828

Borting with the help of the box was found not very satisfac-
tory and at the same time differentiation into families had to be
done by hand. However handling the insects was minimized as
the sorting was done both with the box and with the help of a glass
tube.

No transmission however has taken place during the six months
the experiment has been in operation though natural plants in the
area manifested ‘‘ spike '’ even in March 1937.

217. (vii) Transmission experiments with individual species of
insects.—These experiments were carried out in duplicate both at
Javalagiri and Denkanikota. At Denkanikota three healthy and
one spiked sandal plants in pots were enclosed in 8 feet cube cages
whereas at Javalagiri, four healthy plants were introduced into
each cage but the cages were fixed up near naturally spiked sandal
baving plenty of diseased foliage. These spiked plants offered a
branch or two in suitably low position so that these diseased bran- .
ches could be inserted into the cages thus providing the source of
infective material. This method has several advantages over the
other method of providing spiked plants in pots inside the cages

11
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as the latter do not long survive the mass feeding by insects. The
diseased branch being a part of the big plant is capable of with-
standing the attack of the insects much more successfully than the
‘small pot plant. Transmission experiments in 25 cages of the
~ 8 feet cube type-and 40 cages enclosing single pots were done at
Javalagiri by this method. At Denkanikota only 25 cages of 3 feet
-cube type were started. The type of species and insects introduced
during the year are tabulated as follows :— - '

Number of

) Qage Type Name of
Locality. number. number of natural. Name of speoles, inseety
. insect. order. A introduced.
Denkanikota ., 6 1 Pentatomidae CatacantAus incarnalus. 188
| S L i
22 21 Ja})'f). o S . ,f;g
23 Fulgoridae .. ima SPp. .. .
2 B Jomdas oo hala nigrilined. 1
i o 3 nigrilinea.
17 1B s ; Petaloceplln mo 48
. . ontatomidae . i kerus .. v
22 71 Doy dae .. Chrysocoris siockeris .- go8
8 70  Fulgoridas .. Flata ferrugala - 156
13 Zg 20. . Do. . 956
: 0. «« Dictyophara Sp. . 148
H }g Jacln)idaa . Acr!po’rba walgn . 1,100
0., . 0.
15 248 Peniglomidae .. Hotea curculionides .. ier
12?; g% Jugziae «. Moonia all)bimaculata . 8g8
. e 0, xS
%l: gg ;ulp;)r:du e Burybrachys lomentoss ., ;gg
5 20 Jamidss .. Neodartus soocephaloidss. oot
13 20 Do. . Do. .’ 285
7 above 265 types : “ven 112
Javalagiri (3’ cube cages).
1 T 28 Jassidae . Moonia albimaculata .. 48
4 28 Do. .. Do. .. 64
2 19 Do. . Acropona walkeri . 58
5 19 Do. . Do. . 4
8 96 Fulgoridae .« Eurybrachys tomentosa. . 48
6 96 Do. .. Do. . 49
7 71 Pentatomidae Chrysecoris stockerus .. 46
11 7 Do, NS Do, . T 48
8 23 Fulgoridae .. Sarima Sp. .. . 64
13 23 Do. “ Do. .. .. 34
9 20 Jassidae Neodartus acocephaloides. 64
12 29 Do, . Do- 42
10 21 Do. Jassus indicus N 28
14 21 Do, .e 0. .. 28
15 1:2 Pentatomidas Hotea nigrorufa . 86
16 182 Do. . Do. . 87
17 1 Do Cataocanthus incarnatus, . 76
18 1 Do. . Do, . 118
19 248 Do Hotea cur culionides .. 89
20 248 Do. . Do. . 182
21 18 Jassidae Petalocephals niprilinea, 868
22 18 Do. . Do. . 1ns
28 77 Do. «. Ledra mutica . 89
24 k&4 Do. | “ 0. .e 97
) 28 92  Pulgoridas Didyophara Sp. .. 98
“Javalagiri (Single pot cages).
1 1 Pentatomidas .. Catacanthus incarnatug. 786
2 1 Do, . Do. el 7986
3 1 Do, Do. .. 88
4 71 Do. Chrysocoris stockerus . 71
b5 7 Do. Do. . 288
8 n Do. .. Do. .. 240
7 248 Do. . Hotea cuycwlionides .. 260
8 248 Do. . Do. o208
9 248 Do, . Do. 285
10 20 Jassidas « Neodartus acocephaloides. 118
11 29 Do. . Do. . 128
12 29 Do .. Dao. 106
11!: v l’ula%tda o Dirt ymmpo Sp. 98
0. . . . . .
SRS ) }g 9% Do. . J’ Do. . ‘}S
) . o zt  Jasstdas . o Jagsgindiens - |, 21
NG v 17 21 De. . De. . '}n .

Cage

_ Locality. number.

Type Name of
number of natural
insect. order.

Javalagiri (Single pot cages)—cont.

Jassidae e
Fulgoridae

Name of specles.

Jasgsus indicus .

Flata ferrugata ve
Do. ..
Do. |

Salurmis 3mrmndlm

0. ..
Do. .
Moonia aldimaculata ..
Paazmphawp' nigrilines..
0.
Acropona walkeri .
Do. ..
Sarima Sp. .. .
E orichys tomentosa. .
ur .
vbracye :
Ledra mutica .. .e
Do. ..
Bythoscopus indicus
Do

Hotea nigrorufa .
Do, .

Number of
nsec
introduced.

Even in these cages no transmission took place. The advice of
the Imperial Entomologist was to go straight to this type of indi-
vidual insect transmission work and reduce the period of exposure
of plants inside cages to one month during 1937-38.

218. (viil) Experiments with Aphids Thrips and Red spiders.—
The Imperial Entomologist suggested transmission experiments
All-cellaphane cages with
a framework of wire netting were constructed and healthy sandal
plants were enclosed in these.

with Aphids, Thrips and Red spiders.

The above insects as soon as they were caught were put in a

gleeve which was tied on to spiked twigs.

After 24 hours they

were removed and introduced into the cellaphape cages as detailed

below.

every evening to facilitate further feeding if necessary.

Date of start.

27th Qotober 1936
Do.
Do.
28th Ootober 1936
Do. '
30th October 1936
* 7 Do. '
.. Do.
20th ‘Ootober 1936

Fresh spiked twigs were also introduced into the cages

Number of lmeétl-
Cage Name of insects. released till
number. 81st March
1987,

3190 Aphids .. .. .e 154
80 Do. .. . 188
2302 Do. .. . . 89
2405 Red spider e e 58
3281 Do. . . 76
341 Thrips .. . Ve 89
3674 Do. e . .. 78
864 Do. .e ‘e .e 76
3955  Aphids and Thrips .. 288

No transmission has so far been obtained but the mortality among
Aphids and Red spiders was found high. Thrips thrived better
when Albizzia odoratissima with spike like clusters were introduced.
as hosts to sandal. '
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919. (ix) Food plant experiments.—The experiment started in
1935-36 was continued during the year, the insects experimented
with and the results obtained are tabulated :—

Insect Suitable food Number of
type Species of plants sleeved. ?lanu experiments
number. ound. done,
1 Sandsl, Strychnos nuz ica, Cassi i s
D enitden s !: 2, vomica, Cassia ‘nam snlndal, Lantana 8

luleg 3 . 207G s
chta indica, Izora parvifiora, Lantana, Albizzig Strychnos nuz
amara, Pongamia glabra, Acacia suma, Zityphus vomica.
jujuba, Chloroaylon swietenia, L . y
Grewia orientalis, Tephrosia candida, Daibergia
paniculata, Dodonea viscoga.

4 Sandal Mundulea subsrom, Strychnos nur-vomics, Dhall and Dodo- 8
Breynia rhamnoides, Pongamia glabra, Dhall, nea viscosd.
Azadirachta indics, a viscoss, Erythrozy-
lon monogynum Cﬂlaro:cylon swietenia, Leucaena
glarea, Albizsia amara.

12 8andal, ‘dcacia farnesiana, Mundulea suberosa. Mundulea _ sube- 2
Dhall, Pongamia glabra, Breynia thamnoides,  rosa and Dbail.
A achta ind Sty nuz vomica.

71 Bandal, Mundulea lubm»a, Strychnos nuz vomics, Breynia rhammo- 2
%_:m (;u;mm, ﬁdm arvifiors, ’Awdimchta ides Iwom“ P
wndica, Cajanus indicus, Erythrozyion - parvifiora, a .
num, Laniana, Albizzia amara, Ziyphus hiuke,  Aeniondta
Plzmamm glabra, and Acacia suma, Levcaena indioa.
glauca.

24 Mundulea suberosa, Strychnos nuz vomics, Caszia M 3

'undulea .
siamea Bandal, Izora parviflora, Azadiracha rosa, Cajm
indica, Cajanus, indicus, Erythrozvylon monogy-  indicus and
. num, Lantana Zisyphus , ia amars,  Acacia suma.
Ponganvia glabra, Acacta suma, Leucaens glauoa,
Butea fi inalia a?mw, [#] lon
swideria, Dalbergia latifolia, Tephrosia ca: 3
Acacia farnesiana, Dalb Panioulata, Albissia
lebbek, Pittosporum floribundum, Dodonea viscoss,
Schieichera trijugs, Bambusa arundinaces,
Argyreia cuneata, and Pithecolobium saman,

162 Breynia rhamnoides, Pittosporum floribundum, Breynia rhamno-
Mundulea suberosa, Lantana, Sandal, Cajanus fga. Sandal 2
indicus, and Leucaena glauca. and Dhall.

220. (x) Specific Vector Experiments.—These experiments
were continued during the year by feeding individual species of in-
sects on diseased twigs by enclosing them in sleeves for varyi
periods and then transferring them on to healthy sandal. The work

done is detailed below :—

Number of Date of

f insects used defoliation
'ng&of l:gfgt? o eh Period of feed of spike plants. pr Sipei
perfod. ented.
4 18th November 10insects .. 1to8 days at Intervals of every 12th July 19388,
Los. 1 %: ;‘: ‘g:'ya at intervals of every Do.
18 htio s:se.pl:ember Do. N . 1 52 Youre,
19  20th September Do. w1 t;‘ﬂh o?n.rz' at intervals of every Do.
24  17th November  Do. . 1 to 15 days at Intervals of every Do..
' 1035. 4 hours,
96  11th November Do. 1 1}29‘ lhlog?‘ys at Intervals of every Do.
233 18%}1 December Do. .. 1to9days at intervals of every
ot Do bl o do 8th November
Repeated on . . 0. .
fé‘%}a August 1926,
) X .. 1to 9 days at Intervals of every 7th December
160 16{386. Avguet Do 24 hours. 1086,

No transmission has occurred so far.

The plants subjected to this kind of attempted transmission
were defoliated on the dates noted against each in the above state-
ment, but all gave healthy shoots showing no infection.

.III. Ezperiment to find out at what period of the day the
infection occurs.

221. This experiment, started in 1935-36 was continued on the
same lines up to August 1936 by exposing one set of plants from
6 a.m. to 6 p.m. and another set from 6 p.m. to 6 a.m. Infection
occurred in both the sets. This was contrary to other experi-
mental results and infection at dusk and dawn by both day and
night fauna was considered a possible factor upsetting the experi-
ment. It was therefore altered and three sets of 16 plants were
infroduced from 7th September 1936, one set being exposed from
6 a.m. to 8 a.m. and again from 5 p.m. to 8 p.m., the second set
from 8 p.m. to 5 a.m. and the third set from 8 a.m. to 5 p.m., the
hours being varied according to the time of sun set and sun rise.
This is an attempt to confine possible infection to three periods,
(@) dusk and dawn, (b) night, and (c) day. The total exposure
period for each set of plants was fixed at two months, as the plants
were frequently disturbed while changing the cages thereby
reducing the chances for infection to a minimum. So far, one
plant exposed from 8 p.m. to 5 a.m. from 7th September 1936 to
29th September 1936 showed spike thus giving at least one
definite instance of infection at night.

IV. Ezperiment to find out whether pot plants are less
susceptible to infection than non-potted plants.

222. The experiment started in 1935-36 was continued during
the year and the results obtained are tabulated :— .

Number of Number

Set Nature of plants. plants, ex-  manifested
number, perimented. the disease
. 8o far,
A Plants buried with pots right up to rim . 100 .
B Plants taken out of pots and planted .. .. 100 4
C Plants with pots kept above ground .. . 100 4

The arrangement is randomized in the order ABCCBA, etc. It
is too early yet to be definite but indications are that the pots make
no difference to infection incidence under field conditions.

V. Control operations.

223, These are dealt with under two heads, viz, :—
(1) Prevention.
(2) Cure.

(1) Prevention of spike.—Under prevention, the main work
consisted in isolating a resistant strain of sandalwood.

(a) Acquired resistance. .

224. (i) As reported in 1935-36, it has been definitely ascer-
tained that sandal plants growing in association with different
species of host plants possess different degrees of resistance to the
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disease. A detailed list is given in the report for 1935-36. During
the year, the following combinations were raised in the experi-
mental garden :—
“ (1) Acacia ferruginea.
(2) ‘Acacia auriculiformis.
(B) Anacardium occidentale.

(4) Butea frondosa.

(5) Chloroxylon swietenia.

(6) Poinciana regia.

(7) Azadirachta indica.

(8) Cassia fistula.

(9) Semecarpus anacardium.
(10) Anona squamosa.

(11) Atalantia monophylla.
(12) Pithecolobium dulce.
(18) Miliusa eriocarpa.

(14) Strychnos potatorum.
(15) Carissa carandus.

(16) Pterocarpus marsupium.
(17) Olea glandulifera.

(18) Wrightia tinctoria.

(19) Leucaena glauca.

(20) Phyllanthus emblica.
(21) Eugenia jambolana.

- {22) Cudrania javanensis.
(23) Linoctera intermedia.
(24) Bambusa arundinacea.
(25) Ocimum sanctum.
(26) Zizuphus oenoplia.
(27). Toddalia aculeata.

(28) Cassia siamea.
(29) Strychnos nuz-vomica.

_ Of these, sandal plants growing in association with Wrightia
tinctoria alone were big enough in size for .artificial infection.
Thirty combinations were infected and five of these got the disease
indicating the percentage of resistance to be about 80. Those that

did no§ manifest the disease have been re-infected to ascertain
conclusive results. '

. 225. (ii) Mound experiments.—The object of these experiments
18 to correlate the results of artificial infections of pot plants with
those of natural infections in the field and also o compare the
amount of resistance imparted by various hosts both vnder arti-

ficial and natural conditions. This experiment was started in 1981 -
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and concluded in May 1936. Two hundred and fifty mounds
8 x 4 +22
hosts and sandal detailed below were introduced in a randomized
way and left exposed to natural infection. All combinations of
sandal with Azadirachta indica, Strychnos nusz vomica, and Some-
carpus anacardium, continued healthy. The degree of resistance
imparted by other hosts is entered in the table below :—

X 3’ in size were- raised, and all combinations of

Name of combinations. Degree of resistance
imparted.
PER CENT,
Cassia siamea e . N .o 80
Acacia ferruginea .. .e .. .. 80
Murraya koenigis ., . } .15
Erythrozylon monogynum ..
Eugenia jambolanag |
Zizyphus jujuba e 60
Bambusa arundinacea . .o o)
Jatropha cureas .. .. .. .. 50
" Murraya exotioa . e .. .. 45
Cassia montana . . . e 30
Terminalia arjuna .. . .. .e 20
Dalbergia latifolia .. . ..
- Lantana . .o e .e e 0
Acacia farnesiang . .
Albizzia amara

Melia azadirach .. - . . 0
Mundulea suberosa .. .. e ..
Tn May 1936, one combination of sandal with Azadirachta
indica and one with Strychnos nuz-vomica, showed spike. “When

_ these were uprooted and the root-systems examined, it was found

that the root-systems of sandal plants had gone beyond the mounds
and haustorized on various susceptible hosts. As continuance- of
the experiment wonld give misleading results, it was closed under
the orders of the Provincial Silviculturist. The results obtained
from this experiment are as follows : —

(@) The hosts that imparted the highest amount of resistance
under artificial conditions behaved in the same way under

- --field conditions;

(b) The different degrees of resistance imparted by other
hosts were roughly the same both under artificial and field
“conditions. - . : - '

“(¢) Quantitatively -the virus introduced by natural agencies
appears to be more potent. .

296. (iii) The results obtained under experiments. (i) and (i)
were tested in small plantations by opening four plots of one acre
in extent and introducing sandal with all resistant types of hosts
in two and with all susceptible types of hosts in the other two.
These were instituted in 1930 and till 1935-36, the comparative
spike incidence in the resistant and susceptible host plots was
1 to 8}, but during the year, the ratio has gone down to 1:1-6.
Even here; it is to be remembered that plots of one acre are too
small for plants of six to seven years of age when there is no pro-
tective belt introduced around them to eliminate marginal effects.
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227, (iv) These results are now applied to field oonditions in
blocks of 5 acres, in the 60 acre plot at Noganur where the results
obtained in items (i) to (iii) are introduced by the tending of the
sandal. It is only two years since this operation was started and
no spike infection has so far taken place within the area though
there was. spike closeby.

(b) Autogenic resistance.

228. (i) Seventy-five plants tested to resist three artificial in-
fections were planted in the heavily spiked area at Javalagiri R.F.
in 1932. Of these, as reported last year 42 died naturally and three
got spiked including one that showed spike during the year. The
remaining 30 plants are continuing healthy. Ten similar plants
planted in Sanamavu R.F. as controls to these are perfectly
healthy.

229. (ii) Twelve sandal plants raised from four venated seeds
which gave seedlings possessing a better rootsystem and haustoriz-
ing capacity which were similar to those of plants that showed
autogenic resistance were infected artificially during the year and
four of these (i.e.), 33 1/3 per cent got the infection which indi-
cates that the morphological difference in the venation of seeds
has nothing to do with the innate resistance to ‘ spike ’. Further
work however is necessary, as the number tried is too small to be
conclusive.

230. (iii) Introduction of sub-lethal doses of infective material
to induce immunity.—Up to March 1937, four doses have been
given to each of 14 sandal plants and all are continuing healthy go
far. ' '

231. (iv) Prevention of ‘infection by spraying with insect re-
pellant sprays.—As fetailed in 1935-36, well known insect repel-
lants were sprayed on healthy sandsl in diseased areas once in &
month and the results obtained are tabulated. :

- ' Numberof Number of lants
Looality; used. Date of start. tants wniked 811
iey. .Repelhnu o%unﬂ. March 1087,
Lead arsen| March 1038 w8 N TR
Tavalagil .. Lo et enite |- ) Do. .. 108 1 1
Nicotine .s s Do. .e 108 ] 8
Derrisol .. . Do, . 108 1 1
Ol'cho]n.w tor . . %g. . llgg Nl.l’. g
Controls-Water .. .r ., .e b
Afyur .. Lead arsenite .. +o August 1983 .. 80 8 8
Copper amenite .. . Do, . 50 4 8
Nicotine e .. Do. 80 [ 12
Cinchons vl .o Do. 50 [ ] 10
Asatoetida - . Do, 50 3 6
Controls-Water .. .. Do. 80 1n 23

The earliest spraying experiments were started in August 19388
and the spike incidence recorded above is the total incidence of
infection over a period of three years and seven months. This
result as compared with the incidence among the controls and
the normal annual incidence in other spike areas of the division is

significant, '
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The Imperial Entomologist inspected these experiments and
gave his opinion as follows :—‘* Present indications are that the
vector is a sap sucker and therefore the spray should be a mechani-
cal film and not a stomach poison.”” The effect of the spray on
the insects was advised to be tested by sleeving different species
of insects on sprayed material.

232. (v) Lopping and spraying.—The experiments initiated in

‘ Noganur R.F. in 1935-36 to test whether re-infection of lopped

healthy trees in newly affected localities could be prevented by
spraying them with a composite spray of lead and copper arsenites
were continued during the year. So far. re-infection appears to
have been prevented by such sprays as six trees among the
unsprayed controls. showed spike up to March 1937. :

The Imperial Entomologist was in favour of continuing this
experiment periodically recording and listing the types of scars
which occurred on the sprayed branches.

The experiment was duplicated in Denkanikota Reserved

Forest from September 1935. The results are tabulated : —

N\
Number sp’ked with
date.

8et num- Number of
ber. Nature of treatment, Date of start, trees e —————
sprayed, Number
Month. spiked.
A 8prayed every month ,, Scptember 1935, 250 Nil,
B Do, tn alternate Do. 2560 Nil.
months.
(o] Do. only in eftective Do. 250 March-1937—1.
8eAsOns.
D Not sprayed—Controls .. Do, 250 € November 1936—1,

The results indicate that spraying only in the effective seasons
is not enough and the Imperial 'Entomologist was also of this
opinion and advised spraying all through the year.

233. (vi) Injeclion experiments.—Introduction of minute doses
of certain elements which are usually found In healthy plants and
whose presence in the plant body either repels insect vectors or
neutralises the virus intfoduced by insects in.the plant itself were
injected into healthy sandal plants as detailed below :—-

Number
Date Proportion Number spiked
of . Nature of Name of of of plants ti Remarks.
atart, chemical. chemical. dose. injected. Decem-
ber 1936.
PER CENT.
May 1935.. Resistance build- Aluminium - 1: 1000 50 8 12
D ™ Do Zin suipite 1: 1000
0, .. . ne sulphate .. : 50
Do. .. Do. Manh anlv&ae 1: 1000 50 2 13
chloride,
Do. * .. Insect repeilants, Pyridine 1: 10000 50 [ 10
Do. . 0, trychnine 1: 10000 50 ) 12
Do. .. 0. Nicotine 1:10000 50 12 24
hilg;o" Resiatance bulld- Formalin 1: U 50 3 8
. ers.
May 1085, Water-controls .. cove . 50 4 8
Do. Ordinary  con- cees .. 50 18 26

trols.
As the results were not significant, these were discussed by
the Conservator and the Provincial Silviculturist and it was decided

to increase the dosage gradually to their possible maximum which
could be detected by the withering of tender twigs.

12
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Accordingly from December 1936, the dosage was doubled and
it is still too early to judge results.

(2) Cure and control of spike.

234. The control operations detailed last year were applied to
new localities during the year also and the results of anccess
obtained so far are as follows.

235. (i) Noganur Reserved Forest.—(a) Spike area No. 1l.—
This lies in the eastern half of Noganur Reserved Forest 1§ mules
as the crow flies from the nearest spike area. Spike disease was
observed on 12 trees on 25th June 1934 and on 17 trees on 21st
December 1934. All the 29 spiked trees were girdled and treated

~ with Atlas.

The area was demarcated and all apparently healthy trees
amounting to 3,170 in the area were lopped. Five trees out of
8,170 showed the disease up to March 1935. In March 1935, the
lopped trees were taken up for carrying out spraying experiments.

_ (b) Spike arca No. 2.—On 30th June 1934, a solitary
spiked tree was observed in a different locality. It was treated”
and killed with Atlas. All apparently healthy trees around the
area to a distance of 100 feet were lopped.

Only one tree out of 62 lopped sandal trees showed the disease
and the locality has been free from spike since, (2} years).

(¢) Spike area No. 3, near the Noganur 60-acre plot.—Two
localities one containing five spiked trees and the other containing
three trees, the intervening distance between them being a furlong
were found in May and June 1936 about a furlong distance from
the Noganur 60-acre plot. The two localities were treated as one
and both the areas were jointly demarcated with a 300 feet belt
all round and 1,304 apparently healthy trees were lopped.

So far no spike has appeared in the area or outside the
demarcated limits.

236. (ii) Denkanikota R.F.—(a) Fuel coupe spike area.—This
lies about four furlongs east of the Denkanikota R.F. spike area and
only one tree was found affected in December 1934. The spiked
tree was girdled and treated with Atlas and all apparently healthy
trees amounting to 81 within a radius of 300 feet were lopped.

None of the lopped trees showed the disease (2} years) and there
has been no further spread.

(b) Gudigunta spike area.—This is situated about two miles
as the crow flies from the nearest spike area. A group of seven trees
was found affected. They were carefully uprooted and removed.
A belt of 100 yards all round the infected group was demarcated
and all apparently healthy trees and saplings amounting to 68 were
lopped in June 1935.

No recrudescence has occurred.

(¢) Jogvenka area.—One tree 19 inches in girth was found
spiked on 3rd October 1935. This was immediately killed with

o1

Atlas, the area was demarcated by a 100 yards belt all round and
all apparently healthy trees and saplings amounting to 83 were
lopped in October 1935. No spread has occurred.

(d) Denkanikota 1936 spike area.—This lies over 2 miles
as the crow flies from the nearest spike area. Spike disease was
noticed on 10th October 1936 and four trees were found affected.
They were girdled, and treated with Atlas. The area was demar-
cated taking a belt of 100 feet all round and all apparently healthy
trees amounting to 73 were lopped in October 1936.

None of the lopped trees has shown the disease so far.

(e) Devasthanam Kothanur Patta land spike area.—This
locality is situated about two miles North of Denkanikota R.F. spike
area right in the middle of patta lands. Eleven trees were found
spiked in January 1936. All these were girdled and treated with
Atlas.

All the apparently healthy trees amounting to 190 within a
radius of 100 yards all round the spiked locality were lopped
after obtaining the consent of the pattadar. Seventeen of the
lopped trees showed the disease and these were killed by Atlas
treatment.

No spread outside the demarcated area has occurred so far.

237. (1)) Manchi unreserve 1936 spike areas.—Two isolated
patches were found attacked in May and June 1936. One had
8 spiked trees at about four furlongs from the spike area in
Manchi ““ B "’ and the other 7 spike trees about two furlongs from
the spike area in ‘“ A.”” On 24th July 1936, two more trees were
found spiked in the spike area near Manchi ‘* B’ and one tree
in the area near ‘“ A.”’ All these trees were girdled and treated with
Atlas.

All apparently healthy trees and saplings amounting to 872
in the new spike area near ‘* B’ (Area No. 1) and 102 in the
new spike area near ‘‘ A’’ (Area No. 2) were lopped in July
1936. , - :

Three of the lopped trees in area No. 1, and 3 of the lopped
trees in area No. 2 have shown the disease so far.

238. (iv) Rangasandiram spike area.—This area lies about two
miles N.N.E. of Noganur spike area and one and a half miles to
the west of Denkanikota town.

Six sandal trees were found spiked on 18th November 1936.
They were girdled and treated with Atlas and all apparently
healthy trees amounting to 90 were lopped.

None of the lopped trees have shown the disease yet.

239. (v) Gandaganahalli patta land spike area.—Spiké occur-
rence in this locality in a patta land was noticed on 18th November
1936. This area is about two miles from Rangasandiram spike
area and one and a half miles from Noganur reserve forest spika

area.
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Four sundal trees were found spiked and also a stump of 12”
- was found spiked. These were killed with Atlas solution, and all
apparently healthy trees lopped.

None of the lopped trees have manifested the disease so far.

240. (vi) Old areas.—(a) In Denkanikota and Manchi spike areas,
large blocks of abont 300 acres in extent in each locality have
been subjected to control operations since the beginning of 1933
in Denkanikota and April 1932 in Manchi—the date of outbreak
of spike in Denkanikota being 20th February 1926 and Manchi
January 1931. All spiked trees were killed with Atlas and all
apparently healthy sandal trees amounting to 18,612 were lopped
to bring out the disease symptoms, if any. Those that manifested
the disease were also killed with Atlas. -

It is satisfactory to note that in this very large scale exper-
ment the disease has confined itself to the originally demarcated
limits though we have not been able completely to stop the diseasc
within the affected area.

241. (b) Kodagarai area.—A third area (Kodagarai ares) in
which only treating of spiked trees with Atlas was carried out
till April 1935 was subjected to control operations, as the spread
in the area was found to be more than five times when compared
with the original extent. This area was inspected in June 1936
and the disease was found to have spread to a small extent outside
the demarcated limits as the work within the area was not pro-
perly carried out (i.e.), many of ‘the spiked ' trees were left
untreated. 'I'hese defects were rectified and a belt of 800 feet
all round the area was cut and all apparently healthy sandal trees
within the belt were also lopped.

Now it is satisfactory to note that the disease has not spread
outside these limits in this area also.

942. The results of control operations both 1n the newly
affected localities and old areas indicate—

(i) that the control measures are fully effective in the case
of new outbreaks where only a few trees are found
infected ; and

(ii) in the case of large blocks where the disease has been
allowed to spread for some time uncontrolled, the effect
of the control operations is to confine the disease to the
original limits of the outbreak.

VI. Technique to find out if an area is susceptible to infection
or not and how far the environmental factors influence the
resistance or susceptibility.

243. The results of experiments detailed in the last year indi-

cated that spike infection appears to have been influenced by-

ecological factors.

An experiment was started last year to test the above results
by raising sandal plants from different areas and grafting. The
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results of experiments in pots in 1935-36 indicated that there is
apparcntly some correlation between the results obtained under
controlled conditions and those obtained pnder field conditions.

As the number of plants experimented with in pots was
considered insufficient, 100 sandal plants brought from Kenilworth
Castle area, Thalli reserve forest and 3amayeri reserve forest

- area were stumped »nd glanted in pots containin- soil brought

from the respective areas, with Acacia farnesiana or Mundulea
suberosa hosts during the year. These are not yet big enough for
grafting,

VII. General.

244. (i) One hundred and eighty-one types of insects out of
the 265 types which produced the disease in the mass infection
cages have been sent to the Forest Entomologist, Dehra Dun,
for identification. »

(ii) The periodical collections of insects carried out in Pane
Reserved Forest, Thalli Reserved Forest, and Denkanikots field
crops have been sent to the Forest Entomologist to assist him in
preparing a priority list of suspects by distribution in healthy and
diseased areas.

(ii)) Spiked specimens of Suntalum album, both pressed and
preserved in formalin, were supplied to the District Forest Officers,
Chittoor, Salem Central, and Salem South divisions, during the
year. .

Summary.

245. The following are the main results of the spike investiga-
tion during the year :—
(i) Sandal plants can be saved from spike infection by cag-
ing with cloth and probably by wire-netting of 20 meshes
to an inch. -

(i) The cages of different meshes erected in Noganur R.F.,
indicated that many large-bodied and long-legged insects
are unlikely to be vectors and coccids, first instar cater-
pillars, and probably also aphids, thrips and red spider and
similar forms are unlikely to be vectors, and (b) that the
size of the vector is probably between 1/10 inch and
% inch. ‘

(i) The platform experiments during the year have indi-
cated two probable months of infection, viz., August and
October, and that an exposure of one month is sufficient
to permit infection.

(iv) One definite instance of infection during night time
has been recorded during the year thus supporting the
indication already obtained that night fauna appears to
be generally responsible for transmission.
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(v) Individual transmission experiments with the following
species, viz., Catacanthus incarnatus, Jassus indicus,
Sarima Sp., Petalocephala nigrilinea, Chrysocoris stock-
erus, Flata ferrugata, Dictyophara Sp., Acropona walkeri,
Hotea curculionides, Moonia albimaculata, Eurybrachys
tomentosa, Neodartus acocephaloides, Hotea nigrorufa,
Ledra mutica, Salurmis marginellus, Bythoscopus indicus
are 1n progress and so far no transmission has occurred.

(v1) Transmission experiments with Aphids, Thrips and. Red
spider are in progress but no results are yet available.

(vii) Mprg evidence regarding the occurrence of spike in close
proxinuty to cultivated lands in which both field crops and
other indigeneous herbs suffered from virus disesses of
other types was recorded in newly infected areas.

(viil) Resistance to varying extent is built up in sandal
associated with various hosts and quantitative evidence of
the different degrees of resistance imparted by each host
has been obtained.

(ix) Composite sprays of lead and copper arsenites appear
to ward off the vectors und results during the year indicate
that spraying only in the effective seasons is not enough
to prevent infection and that spraying should be done
throughout the year.

(x) Anti-spike operations carried out indicate that the con-
trol measures are fully effective in the case of areas where
only a few trees are found iqfected and that in the case
of large blocks where the disease has been allowed to
spread for some time uncoptrolled, t_he effect of the' con-
trol operations is in confining the disease to the original
limits of the outbreak.

(xi) Experiments to isolate a resistant strain and to find out
whether the comparative resistance acquired by sandal
through host plants is transferable from parent to progeny
are in progress.

(xii) Attempted immunization of plants by sub-lethal doses
18 in progress.

(xiii) Artificial infection by grafting and natural infections
in the field are more or less comparable. Quantitatively
the virus introduced by natural agencies appears to be
more potent.

Deductions from experiments on sandal tnsects tn Salem, Banga-
lore, and clsewhere in Mysore, by Dr. G, F. C. Beeson, M.4.,
D.Sc., I.LF.S., F.Il.S., Forest Entomologist, Dehra Dun.

246. (1) Spike is an insect-borne disease.

(2) Disease is excluded from a plant by barriers of cloth
and of wiregauze 20 meshes to the inch; it 18 not excluded by
wire-petting of 2 meshes to the inch.
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(3) Small wind-borne insects penetrate 20 mesh wire gauze
hence coccids, and first instar caterpillars, and probably also
aphids, thrips, red spider and similar forms are unlikely to be
vectors.

(4) The vector passes an aperture of half an.inch, hence
many large-bodied and long-legged species are unlikely to be
vectors.

. (5) The vector frequents sandal foliage (uring the period
dusk to dawn.

(6) The vector is prbbably either,

'(a) ‘an uncommon species, or
(b) an uncommon strain of a common species.

(7) The vector is active as a transmitting agent at two
seasons of the year, February to May and July to December but
population surveys show that the incidence of sandal sap-suckers
falls very low in June. '

(8) Artificial transmission experiments have failed to produce
spike but suspicious conditions have been produced by Moonia
(1933 and 1934) and by lantane aphids.

(9 The common factors in these experiments were either,

(@) confinement with spike and immediately after with
healthy plants, or

(b) confinement with spike and immediately after with
healthy and spike plants, and long period of exposure.

There was considerable variation in the nature and size of

cage and in pruning or other after treatment.

(10) Spike has been produced in two cases in large cages
by releasing wild insects directly after collection.

(11) An exposure of one month is sufficient to permit in-
fection.

(b) Periodicity of height growth.

247. General.—Measurements were taken weekly at all centres
for a number of species to determine the active growing periods
and resting periods of the young trees.

Results during the year show the following.

248. (A) Evergrecen forest—(i) Chandanathode.—All species
grew throughout the year very slowly and steadily but with an
appreciably increased rate during April and May and again in
September, i.e., just before and just after the South-West monsoon.

Species.—Hopea parviflora, Dysoxylum malabaricum, Dip-
terocarpus indicus, Cedrela toona and Swietenta macrophylla.

(ii) Karianshola.—All species grew slowly and steadily
during the year with the exception of Swietenia macrophylla,
which showed a sudden acceleration of growth in March/April
which however was not maintained.
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Species.—Artocarpus hirsuta, Cedrela toona, Dipterocar-
pus indicus, Hopea parviflora, Mesua ferrea and Swietenia macro-
phylla.

249. (B) Mized decuduous forest—(i) Nilambur.—Teak and
Andaman Padauk (Pterocarpus dalbergioides) had a longer grow-
ing season than usual for they grew steadily in height from the
middle of April 1936 until the end of January 1937 when they
started their hot weather rest.

_(ii) Kannoth.—All species "grew steadily throughout the
year without any marked rest periods. The growth of teak how-

ever was most active frem the middle of May to the end of Novem-
ber 1936. :

) Species.—Artocarpus hirsuta, Dalbergia latifolia, Ptero-
carpus marsupium, Pterocarpus dalbergioides, Swietenia, macro-
phylla, Tectona grandis and Terminalia crenulata.

(iii) Begur.—All species started growing after their rest
period about the end of March 1936 and this growing season
lasted until the end of November when they again started a rest
period. The growth of young Bambusa arundinacea and Dendro-
calamus strictus (one year old) was very rapid in September/
October /November.

Species.~~Artocarpus  hirsuta, Bambusa arundinacea,
Castanospermum australe, Chloroxylon swietenia, Dalbergia lati-
folia, Dendrocalamus strictus, Pterocarpus marsupium, Schleichera
trijuga, Swietenia macrophylla, Tectona grandis and Terminalia
crenulata.

(iv) Dhoni.—AIl species grew rapidly from April/May
1936 until mid-Janvary 1937 when although they did not rest
completely the rate of growth slowed down very considerably.

Species.—Dalbergia  latifolia, Pterocarpus marsupium,
Swietenia macrophylle, Tectona grandis, Terminalia crenulata
and Xylia xylocarpa.

(v) Topslip.—The period of active growth of all species
was very marked and lasted from the end of March until the
end of November 1936. ' '

Species.—Dalbergia latifolia, Plerocarpus marsupium,
Tectona grandis, Terminalia crenulata and Xylia zxylocarpa.

250. (C) Dry fuel forests—Emmanur.—All species grew slowly
but steadily throughout the year with the exception of Prosopis
juliflora and Acacia auriculiformis which showed marked increases
in their growth rate in the period October/November/December
1936.

Species.—Acacia auriculiformis, Acacia ferruginea, Acacia
.'mn.dra, Albizzia amara, Anacardium occidentale, Azadirachia
indica, Cassia siamea and Prosopis juliflora,
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(c) Weeds. -

Lantana eradication. I. Silvicultural methods.

(@) Introduction of DBambusa arundinacea and Dendrocalamus
' strictus under Lantana.

251. The experiments in underplanting ‘dense Lantana with
Bambusa arundinacca and Dendrocalamus strictus in North Salem
division which were started in 1933 were comtinued during the
vear. These experiments have already been’reported in previous
annual reports and at present one can only say that they show

- great promise and cost about .Rs. 8 to Rs. 10 per acre.

252. In order to test the capability of Bambusa arundinacea
to suppress Lantana in mixed deciduous forest of good quality
four experiments have been started. (Experimental Plot 32,
Wynad Division, Experimentnl Plot 67, South Coimbatore Divi-
sioun, and Experimental Plot 150-A and B in Palghat Division.) In
each experiment, plots of about 1 acre each were selected where
Lantana had come in and almost completely defeated the natural
forest. Bambusa was established by coolies crawling under this
dense Lantana growth and planting one year old transplants and
rhizomes at 15" x 15" espacement in alternate lines. No cutting
of Lantana at all was done and it was as little disturbed as
possible. At the end of the first year the establishment is as
follows :—

Bxperl- Transplants. Rhizomes.
tal
Divislon. plot Survival Mean height  Burvival Mean height

number.  per c¢gnt. in inches. Per cent.  lo inches.
anand .. .. . 32 79 31-10 40 15°18
Ooimbatore South N .. 67 29 840 57 1418
Palghat .. . . 150 A 86 24°40 71 28'70
160 B 78 15°80 91 26°60
Average .. 67 " 1093 65 2116

The above figures show that there has been very little difference
in survival per cent or mean height growth between the transplants

<gand rhizomes. :
(b) Regeneration in Lantana destroyed areas. '

253. (i) Noganur 2-acre plot.—Lantana growth in this plot
was cut between 27th April 1936 and 7th May 1936 and burned
between 17th May 1936 and 21st May 1936. The regrowth was
sprayed with sodium chlorate solution in August 1936. It was
planted with Cassia siamea stumps 1} years old in early October
1936 and results in March 1937 show 90 per cent success.. It
remains to be seen whether this plot will be reinvaded by Lantana
before the Cassia sitamea is high enough and dense enough to
resist it. ’

(i) Noganur 4-acre plot.— Lantana was uprooted and burned

““.. in this area and Cassia siamea sown on 1st June 1934. At pre-

sent the plot is well stocked with- plants, the average height of
which is 6 feet.

13
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(iii) Javalagiri 2§-acre plot.—Lantana was uvprooted and
burned in this area and Cassia siamea sown in May 1933. The
plot is fully stocked with plants, the average height of which
is 18 feet. In 1936 a thinning was done and 785 stems removed.

In spite of this the area is overstocked and further thinning is
required.

II. Chemical methods—Spraying with sodium chlorate.

254. This method and its results were discussed in last year’s
annual report, paragraph 209, and it suffices to say that further
large scale experiments this year have shown that the method

is completely successful at a cost of Rs. 6 per acre even thought

three sprayings are sometimes necessary (density of Lantana
10,000 stems per acre).

In addition to the above an experiment over 2 acres was
also done in North Salem-division in which Lantana of a density
of 6,000 stems to the acre was cut and burned in mid-May 1936.
By August 1936 the regrowth from collar shoots was complete and
this was sprayed with sodium chlorate solution.

A second spraying was found necessary and done at the end
of November 1936. Inspection in January 1937 showed that
25 per cent of the stems which were sprayed in November were
still green though they had produced no foliage. It is therefore
possible that a third spraying may be necessary. This experiment
has so far cost Rs. 9-8-0 per acre and therefore indicates tl}at
eradication by spraying alone is the cheapest and most effective
method we have yet tried. ]

Further extensive experiments to find out the most eﬂ,e"t‘l‘l'e
and cheapest concentration of solution and S.pr'ez‘ader tg }cm?t 1 ‘t: ©
first, second and third sprayings have been initiated but 1t 18 too
early yet to give results. )

It is to be noted -that eradication of Lantana by underplanting
with Bamboos although it takes a longer time for the pest to
disappear is cheaper than spraying and then planting the area with
a species like Cassia siamea.

255. Climber eradication by pog’soning.—Expe'riments in this
subject were continued. The poison was made up in three
strengths—

(A) Strong. 1 Ib. of As,0; in § gallon of solution,

(B) Medium. 1 1b. of As,O; in 3 gallons of solution,

(C) Weak. 1 1b. of As;O; in 12 gallons of solution,
and was applied in two ways, by girdling the climber and painting
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
the Annual Report of 1934-35, paragraphs 223 to 226).

In the experiment with Zizyphus aenoph'q some climbers pro-
duced shoots from the base with the first rains after the poison-
ing but these shoots turned out to be fecble and most of them

%

died in the following hot weather. In Experimental Plot No. 14,
Coimbatore North Division, Pterolobium indicum was poisoned
on 28th March 1935 and this also produced basal shoots with
approximately 40 per cent of the climbers treated and these shoots
have most of themn 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 1936 only 10 per
cent had produced basal shoots, but by December 1936 this
percentage had increased to 60.

'+ 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 opera-
tion is approximately annas 4 per 100 climbers treated. It does
not appear to be very effective however with Pterolobium indicum.

256, Strobilanthes eradication.—Experimental Plots 1, 2 and
22, Wynaad division, have as their object the eradication of Stro-
bilanthes. The first two of these plots were initiated in 1932,
one year after the Strobilanthes flowering and the last one in 1934,
i.e., three years after. The following four treatments were
applied;; (A) control—nothing done, (B) cutting above the aerial
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.

257. Attempted suppression of Eupatorium in the Nilgiris,.—
The weed Eupatorium is seriously invading grazing grounds in
the Nilgiris. Kikiyu grass has been introduced in a series of plots
after pulling up the Eupatorium to see whether the grass so
established will keep out the weed. The grass is now well estab-
lished and its *‘ runners " have penetrated well into the Eupato-
rium, but a few plants of the weed have appeared in the grass
but look sickly. The struggle between the two is still in progress
and after three years the method looks promising. In conse-
quence a large scale experiment is being started this year to
endeavour to get u reliable estimate of the costs of such work. In
addition it is to be noted that the Eupatorium thus uprooted
is a good base for making ‘ compost ’ for nursery manure.

258. Improvement of grazing areas—Kikiyu grass.—In the
last few years some interesting experiments have been done in
Kollegal division in the improvement and creation of grazing
areas by the introduction of Kikiyu grass. The experiments sall
show that this grass can be successfully raised very easily but
the District Forest Officer reports that so far no villager has taken
any interest at all in the experiments nor does there appear any
prospect of his doing so in the future.

This appears to be a case where propaganda by both the Forest
and Agriculture departments is needed.
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266. In accordance with item 1 (a)—~{(c) of resolution No. 3 of
the Dehra Dun Silvicultural Conference held in 1934 and under
the sanction of the (Hovernment of Madras Miscellaneous No. 1851,
dated 20th October 1936, the Provincial Silviculturist toured in
East Bengal with the Central Silviculturist, Dehra Dun, and the
Bengal Silviculturist from 13th November to 19th December
1936. The object of the tour wus the study of the regeneration
of evergreens and Mahogany. A detailed note on the tour
describing the works seen, the conclusions to be drawn from
the work and its application to the Madras Presidency was pre-
pared and submitted to the Chief Conservator of Forests, Madras.

267. The spike Research Works in North Salem division were
inspected during the year with the Forest Entomologist, Dehra
Dun, who kindly summarized the work done so far and made
valuable suggestions for future work.

268. Information on the cultivation in South India of the
‘* Green wattle *’ (Acacia decurrens) was collected by the Assist-
ant Silviculturist for comparison with similar information received
from South Africa.

The ** Standing Orders for the detection and control of the
spike disease of sandal’’ referred to in paragraph 228 (a) of
last year’s report were sanctioned by Government during the
year.
The Provincial Silviculturist has been selected by the Chief
Madras, to attend the ‘' Research
Demonstration Course *’ at Dehra Dun, in October 1937.

The three Research Range offices of the division were inspected

during the year.

269. Records.—The specific and general ledger files now num-
ber 429 and 152, respectively; 11 new specific ledger files and 8
new general ledger files having been opened during the year.
The work of subdividing the bulkier ledger files and condensing
and publishing in pamphlet form the available information on
some of the more important subjects has not yet been started
owing to lack of time and staff. It is hoped that this work will

be started soon. P\)
TR, D H,_f 3 v 036
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. II..WORKING PLANS AND STATISTICS.

- - . (1) WORKING PLANS.
-

259. The Provincial Silviculturist continued to be in touch
through the Conservator of TForests, Working Plans Circle with
the Working Plans Officers in the various districts. He was
largely consulted with regard to proposed prescriptions on silvicul-
tural matters and statistical work. The experience gained and
the results obtain:d jn-this branch were availed of by the Working
Plans Officers gndfDistrict Forest Officers.

v 260. The following statement shows the working plans under

(1.“

- preparation in the Working Plans Circle at the beginning of the

“year -under review, those completed during the yeur, and the
new ones undertaken :—

St
od
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= gioning " menced durin,
EB.M % of the year, the year. the year. &
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sion, slon. writing up of the plan
still pending at the close
’ "of the year.
1I So\i)tll:, elo fuddapah South Cuddapah*,., Auantapur .. *Do.
111 Palghat Divislon— Palghat Division— Wynaadt .. 1 Fleld work will be taken
(Walayar, Bolam- (Walayar, Bolam- upin June 1937.
patty and Thada- patty and Thada-

gam Valleys). gam Valleys).
IV . The Nilgiris Divi- v " 1 Completed In April 1037
sion. and working plan_for
txlI:mOOl tl;:‘ut mn been
: aken up thereafter,
vV The Upper Goda- - . Fiddd work completed and
varl Divislon. the writing of the plan
by the Working Plan
Officer which Is in trog-
ress in expected to be
completed 1n June 1987.

The Working Plan for the Cuddapah North division was sanctioned

during the year, and that of Salem North division after the close

of the year.

261. The cost of the preparation of Palghat division (Walayar,
Bolampatty and Thadagam Valleys) Working Plan is Re. 0-6-6
per acre.

(i) YieLp, VorLUME, AND ForM FacTorR TABLES.

262. Sample plots.—At the beginning of the year 10 ‘* Sal "
sample plots in Ganjam division were handed over to the new
Orissa Province. The remaining 68 sample plots representing
16 species in 8 districts were maintained and their condition veri-
fied. Seven teak sample plots in the Wynaad were remeasured.
In most cases standing sample tree measurement was done using
climbers and a locally-made swing seat and tackle as the Dehra
Dun extensible ladder as an aid to such measurements had been
found not suitable to Madras conditions.

263. Tree increment plots.—Twenty-one tree increment plots
representing 11 species in six districts were maintained. Of these,
17 plots are linear having base lines totalling 17-5 miles and the
remaining four plots are compact having a t.tal area of 14-9 acres.

101

paragraph 225 of last year’s report were main 4 Al
work having been done, the situation is nowgbéurg ('ij%n
it will shortly be decided what further ployy g any, are requixg

Tours, RECORDS AND f

265. Tours.—'The Provincial Silviculti
during the year under report. The Assistaly
only 117 days on tour as most of his work is 18
ag ledgering, computing and general statistical worl®

266. In accordance with item 1 (a)-(¢) of resolution No. 3 of
the Dehra Dun Silvicultural Conference held in 1934 and under
the sanction of the (foverninent of Madras Miscellaneous No. 1851,
dated 20th October 1936, the Provincial Silviculturist toured in
East Bengal with the Central Silviculturist, Dehra Dun, and the
Bengal Silviculturist from 13th November to 19th December
1936. The object of the tour was the study of the regeneration
of evergreens and Mahogany. A detailed note on the tour
describing the works seen, the conclusions to be drawn from
the work and its application to the Madras Presidency was pre-
pared and submitted to the Chief Conservator of Forests, Madras.

267. The spike Research Works in North Salem division were
inspected during the year with the Forest Entomologist, Dehra
Dun, who kindly summarized the work done so far and made
valuable suggestions for future work.

268. Information on the cultivation in South India of the
‘“ Green wattle *’ (Acacia decurrens) was collected by the Assist-
ant Silviculturist for comparison with similar information received
from South Africa.

The *° Standing Orders for the detection and control of the
spike disease of sandal’’ referred to in paragraph 228 (a) of
last year’'s report were sanctioned by Government during the
year.

The Provincial Silviculturist has been selected by ‘the Chief
Conservator of Forests, Madras, to attend the ‘‘ Research
Demonstration Course '’ at Dehra Dun, in October 1937.

The three Research Range offices of the division were inspected
during the year.

269. Records.—The specific and general ledger files now num-
ber 429 and 152, respectively; 11 new specific ledger files and 3
new general ledger files having been opened during the year.
The work of subdividing the bulkier ledger files and condensing
and publishing in pamphlet form the available information on
some of the more important subjects has not yet been started
owing to lack of time and staff. It is hoped that this work will
be started soon. R}
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Seed storage (vide paragraph 34).

275. Tests made at intervals with seed from the same sample
gave the following indications of the length of time the seed

remains fertile.

Method of
Species, storage,
1 (2)

Acacia auriculifor- (1) Stoppered
mis, bottle,

(2) Earthen pot..
((2; Gunny bag
Acacla cyanophylla. (1} %wt%fmd

(2) Earthen pot..

(8) Gunny bag

(4) Alr-ight, tine,

Acacia ferruginea .. (1) Stoppered
tle.

(2) Earthen pot. .

(3) Gunny bag .

) Afr-tight tins,
Acacla leucophloea. (1) Air-tight tins.
Acaela sundra .. (1) Stoppered

bottle,
(2) Earthen pot..
(8) Gunny bag
(4) Mud pot with

ood ash.
Acrocarpus fraxini- (1) Gunny bags..

folius. .
(2) Air-tight tins,
(1) Air-tight tins,
(2) Mud pot with
wood ash,
' (3) Gunny bag ..
Anacardium ocei- (1) Alr‘tight tdns.
dentale, (2) Gunny bag .
(3) Barthen pnt

Artocarpus hirsuta,. (1) Gunny bag ..

Albizzia amara

Calophyllum elatum. (1) Gunny bag

Cassla fistula .. (1; Air-tight tins,
2) Earthen pots,
"(3) Gunny bag ..
Cassla marginata .. (1) Air-tight tlns
Cassia siamea .. (1) Alr-tight tins,
(2) Mud pots with
wood ash,
(3) Gunny bag ..

Cedrela toona (1) Gunny bag ..
Chloroxylon swiete- (1) Alr-tight tins.
nia, (2) Earthen pots.

(3) Gunny bags..

Dalbergia latifolla.. il) (A;i‘ll"n:mhbt 2
ins,

(3) Earthen pots.
Dalbergla sissoides. (1) Gunny bugs
(2) Alr-nlght tlns
(8) Wood ash
Dysoxylum malaba- (1) Ory guony bag
ricum, (2) Wet gunny bag

Gluta travancorica. (1) Gunny bag ..

Gﬁehn arborea .., (1) Gunny bags..
Hopea parviflora .. (1) Gunny bags. .

erstremia lan- (1) Gunny bags ..
Lag iy

ceolata, (2) Alr-tight ting.
Mesua feres, . (1) Guony bags..

Air-tight tins,

Number
of indi-
vidual
tests.

(8)

22

Previous years’ results are included in the table.

Number of
series of
the same Remarks,
sample
of seed,
(4) (6)
7
7 ¢No falling oft up to 9 months.
g No falling off np t> 8 months.
g No falling off up to 8 months,
8 Seed 10 months old
, less fertile than ﬁ'es}:mly Mghtiy
7 Seed good up to 8 months and th
Z rapldly deteriorates, en
; Seed good after 6 months.
7 }Seed good after 9 mounths,
7
7 8eed good after 8 months fallin
25 slightly by 12 months, g oft
8eed af
]g od }? tel('i 15 months as good as
20 }Seggeg%%t% l:l]) ttg 18 months but
o€
12 best in (1), © (7 2 vears, kecps
i% }S d
eed good up to 8
12 % in (1 )p or a)months Keeps
12 8eed good up to 2 month
rapidly eterlorat:s 'ke.el;g %':a%:
if In plt covered with 2Iinches
of dry earth,
7 Keeps for atleast 1 year. In the
seed bed it often only germinates
12 in the second year.
i% Seed good up to 16 months excep-
lg Seed good after 8 months,
12 Seed good after 18 t
12 does not keep for 2?2:1'-“ but
6~ Beed good up to 8 weeks famng to

80 per cent at 10 wee]

Good up to 8 months and then
rapldly deterlorates. No differ-
:::; between Ceylon and Madras

Good up to 4 months only,

No seed has
on gy given any result after

Good up to 2 months 'only

Good upto 8 mont
rapidly deterlong:sh‘ sud then

Seed good up to 6 weeks—
Keeps in wet gunny bag but
not in dry gunny hag.

Seed good up to 4 months

dropglng to 50 per cent at ¢

Variable. Seed usuall

Bogp S0 w1 500 W
ed good a

§° % 5‘:&_ : %: days falling
eed good up 4months

eed good up to [ monthl

Seed IOOd 5 months

dropg.nz to 50 pu ocent at

Bpecles, M"f'hgg,?r
1) (2)

Palaquium  ellipti- (1) Gunny bags..
cum,
Prosopls juliflora,. (1) Stoppered

2 Earthen pot. .
Gunoy bag .
Air- tlght. tins
Pee{oio;rpus dalber- 1) Gunny bags..
gloides.
Pterocarpus marsu- (1) Gunny bags.,
plum. (2)Alr-tight tins,

Pterooupm santa- (1) Gunny bags..
2) Earthen pot..
3 St.oppel'ecf

Santalum album, 1) Alr-tight tins,
;Gunny bags. .
1) Gunny bags..

phylla.
Tectona grandis .. {1) Gunny bags..
2) Alr-tight tins,

Bwietenla macro-

minalia chedula. (1) Gunny bags.,
Terea ¢ * (2))Bto€)lgeredIz

. (8) Earthen pot..
Terminalis crenu- (1) Gnnny bags.,
Iata (tomentosa). (12)bo

6.
' (8) Air-tight tins,

Terminalia penicu- (1) Gunny bags,.
lata. (2) t«oppered
Xylla 131 5 ah-ughg tins,
ylia ocarps .. unny bags..

2) Btoppered'

(3) Alr-tlght tins.
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Number
of indivi-
dual

tests.
(3)
18
20
20
20
20
10
125
86
80
21
21
22
12
87
168
63
38
14
14
163
38
23

83
33

88
150
42

42

Number
of seties
of the
same
sample
of seed.

(O]

5

8
8
8

bt
w0 e

12

Remarks.

(8)

‘Varlable—Usually good up to

about 2 months,
Seed good after 7 months.

Seed good up to 18 months,

Varjable, usually good up to
6 months sometimes good up
to 1 year

Good up to 6 months ; indica-
tiona are that it is good up
to 10 monthas.

Seed good up to 9 months.

Seed good up to & months
falling to o at 6 months,

Seed good up to 1 year bub

to 80 per cent after 2
ﬂ: , It keeps much better
(1) than in (2).
8ced good up to 8 months
falling to about 50 per cent
after 12 months.

Seed good up to-5 months, det-
erorates to 50 per cent b 9 -
months., Still glves about
10 per cent after 156 months,
Keeps best in air-tight tins,

Seed good up to 6 months,

Very variable ; usually good up
to 8 months.

NoTn.—(1) The above results are indlcations of the prob.ble longevity of the seed. Many
muore tests are necessary in most cases before reliable results can be ottained.
(2) The periods in column (5) are the times hetween collection and sowing and not

between oollect.lon and fennlnatlon which are often much longer,
00 seeds were used for each treatment,

Generally

date and test.

4 In many cases the remarkis given as “ 8eed 'good up to X months”. Often
this is the m&lmumy period tested and not %ecesurﬂy the mulmum period the seed remains
fi

ertile,

- '—'8 8
Species. s8¢
Bs%
=2"8
1) @)
Acacia arablca II-111

Acacis aurlouliformis ..
Acacia oymophyu. v

8,264
III-1V 1,180 18,880
IV 2,010 32,160

37,008

Number of
A

ds per
ce.

FE
® &
204

Acacia dealbata .. I-1V 2,813 .
Aagacia ferrugines . I 164 2024
Aoacia leucophioea ... IO-IV 1,116 17,840
Acacia melanoxylon .. IV 2,023 82,368
Achois Dlanifrons ... VI 09 11,844
Acools sundra mifolius mnig goli’. ig,g&g
pul n'ax olfus. - X
ilgl . « II-IV 878 @,
TS lebbek II-III 833 5,328
Albizsia stipulate - ... : 2t 807 31,962
Apacandium occldentale. III-V 54 8
Artocarpus hl uta . Vi 49 784
Asadirachta indica .. III-VII 184 2,144
Bambusa arundinacea. . IV 2,012 46,502
Bambusa gigantes Il 8,475 &6,
Bambusa Dol orplm.. III 1,826 21,216
Callitris rthomboides .. IV-VI 4,872 77,952
Calo hylmm elatum .. V-V1
Canthium didymum .. ___IVv 880 5,780
Casaia fistula .. e m-v 179 2,864

Number of
weighments,

C)
R

D
AR OBRROD

276. Seed weaghments (vide paragraph 35)—

% g’d

capacity.
umber
tests
umber
seeds
testod
Plants
ed.

Germionative

9 12 4,300 20,000
4 12 1200 12,180
90 16 g 2,0

26 46 28,000 3,230
79 80 - 22,500 4,
27 8 1,800 1,210
10 1,000
P8 26 5,180 84
26,060
“ 1 7456 856
38 5 1,500 17,200
2 1,000
40 22 3,000 6750
28 b . 500 13,960
89 23 7,800 56
42 8000 115
46 85 13800 . 940

Nots.—For germinative capacityand plant per cent the maxima are giveq.

14



~ Germinative
< capacity.
Number of
tests.
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222s

[
© 00

-3

o

588,88
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3%
1,500

850 8
10,090 47,800
26,100 £7.600

600  13,780'
m)'tsoo 12,200

500
40,5600
15,500

1,000
1,600
,000
600 -
4,800
2,435
200

£,000

53-5 Number of 3*3
Species. =8 k] E Py g .§ a
€33 § 3 g
SES =
2 ° $2
(1) (2) (8) (5
Cassis marginats . I1-v
Oassia ;t:;.::m.n - Iﬁ-lv 1,})%% 1%’,112;51 11%
Cllta:l o . -IV 1,033 18, 4
australe, Iv 1 16 3
a toons .. . V 4,853 77.648 7
Chloroxylon swietents . . ~ ¢ ’
C!}lgrolg’lgn sWietenia VI 2710 45360 18
eylon). nI-vi1 1,88 22,008 8
tysns scoparion .. -1V 8188 &) ,008 g
Cupressus wmacrocarpa , , IV-VI 4,400 70,400 2
\:j)mlul torulosa .. V-VI 8,849 61,440 1
Dalbergia latifolia . I-IIL 504 8064 18
Dalborgia sissoides " IIT 498 7968 g
Dz%l;. phyllum glauces- !
. -V
Dendrocalamus strietus, v v ls%g 1?3'%23 %
Dipterocarpus indioys ., CHI-y 5 Va5 g
381’.21'}:::,8:3' orispe. Hidy 35 e
m;?ox’mm e oriope, . ~IV 846 13)636¢ 10
leum, VII-vIII 8 50
ggzlnylgt::notmn:h - VI-VI1 G'H%‘ ot
Irnmumyhn mono- . L !
- 89
e A
eriformis |, . :
GIO':‘}')t.(elion neflgher. M-ty 16 45
Quta travancoren ., voviy 'A% B 1
Gmelina arborea .. V-v1 42 672 8
Hakea saligna .. IX-X 2,436 85,076 4
Hardwickia binata .. v 134¢ 2,144 B
Hardwickia pinnata .- . 48 M1
Harrisonia bennettit .e T 278 4448 3
Holoptelea, integrifolia, . - 1,080 17,280 5
a parvifiora .. V-VI1 1,186 14
Juaiperus procera <o 1,884 22144 ¢
oemia
) Iata III 810 5,104 ¢
T o ronse. Lul. g9t 1eve 3
nej €] . == ' J
m'r':gnla leschenaultii . . -1V 2,100° 33,600 1
Melloama wightii . IIT 127 4032 1
Wesua ferrea .. . .. 24 4
mnhen.mu?ﬂo. . VI o832 5312 ¢
Neolitsea zeylanica . V-Vl 172 2752 3
Palaquium ellipticum .. VII-vIIL 88 141 8
Pithecnloblum dulee .. .e 186 2078 7
b Keyd { 3&‘ pors ol -1V ggg i
f: 3 . -
Ptetocarpas. Saiber- 20412
g“‘d“'m marsuplum, I}lli-l'r; :g 3‘4’3 {'
. - : 3
Pterocarpus santalinus. . n-iv 80 479 17
Bantalum album oo X&III-IV 136 2176 34
Schieichers trijuga . . II 4 784 2
ores talura, .. . . v 32 510 10
Soymids febrifugs . 888 6,208 §
Swistenia m%hyna. O-I1  “es 1508 25
.Pmulndlll lng 1y . -1 47 w2 B
Torainaila chobuls  *° Iy oo 1
’~ la crenunlata II-IV 19 304 11
] Cerminglia ‘plniculxta . I-Iv 78 12,512 gg
Vitax altissima . XII-I 818 5,088
Vitex littoralls . V-v1II 88 1408 2
vi’tiax Eodunculms . Via omn 8,376 ¢
Wrightia tinctoria . Y 809 12044 10
u.h:;.'loum. e I—¥ 1 1900” 1,440 11
Zizyphus jyjuba . Ix s 1’6‘33 }s
* With puip without 164
1 Kemn) only, pods J"ﬂ?x m?;t i otmce,
H mt&hont pulp, with pulp 508 to the ounce.
ns. .
glth {nip, without pulp 101 Der ounce.
* ¢ Without pulp,

with pulp 80 to the ounee,

wealodort -of Aumm,,! oline, . .
Mbqn.u'ﬁ%m faa “*OMW'W

(v ,
V‘"{"th':.m:s:‘

107

277. Sorting seed according to size—Teak (vide paragraph 37)—
Ezpertment No. 25, Begur Experimental Garden.

‘Arrangement—ABCD DCBA repeated ten times in single lines
of 10 patches, i.e., 100 patches per treatment.
Espacement—6" x 8'.

Soil preparation—Patches 1’ diameter and 6” deep at each
stake.

StOCk et ter — 53 seeds per ounce.
. le random average 057 diameter— 3
%. édmmdt gf“ t soed ” 0-7¢ » zg gg.
L R medium seed ”» 05” " a2 &
D. ,', smallest " 0-8 »»

Date of sowing—Fifteen seeds per patch sown on 30th Apri.l
1934. , ‘

Treatment—Normal district weeding.

Ezperiment No. 128, Topslip Experimental Garden.
Arrangement, etc., as above.
Soil preparation—Crowbar holes.

" 6" di de from the
k used—Stumps 0-3” to 0:6 _diameter, ma :
plar‘tgtiocresulting fronI: the germination tests of Experiment
No. 109 of 1935.

Date of stump planting—10th May 1936.
Measurements in January 1937 show :—

M
B¢ .
Dateof _ & Mean Significance
[ height. Difference gnificance,
Experiment Treatment. measure- "! ifter )
number, ment. Es eans.
w
th Japu- 92 24°'4040'04 Control.
Topslip Ex- District sampls .. Zoalln_y sz
@ bigg . 23'20£109 —1'20+£1'¢¢ N.8.) Measure-
e S:i:"é:ﬁ med.i:xt!il'. B, bk 2360i0er —amoilss N Mt

23-60 N.
No. 128. Belected smallest. Do. 86 28201+105 —1'80+141 N.8.) inches.

Begur .. 156th Decem- 85 6°171:046 Coatrol.
menhnlxm. District sample ber 1936.
QGard

Exper: Selected big 8094050 +1921+067 8, Measure.
X e

Do, 38
n. ‘023048  +0 75 +0-62 N.S.} mentsln
oty %';’ﬁ'émﬂﬁ:e?{ Do 8 TRI0E 1006Ier oS Them

278. Size, age and condition of seed bearers—Teak (vide para-

b0 ‘Wynaad division—Ezxperimental plot 29.

Arrangement—6 blocks of 10 x 10 stakes each 6'x 6’ arramged

A B 0

o B A

Soil greparation—Crowbar holes.

d -year. old stumps 02” to 1.0” diameter from
Begﬁo%‘x;:h;;gm }E}arden Experiment No. 46 of 1935.
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Treatment—
~ (A) Stumps 0-52” average diameter from seed of 10 healthy
mature trees 4’ to 6’ G.B.H. _ _
(B) Stumps 0-53” average diameter from seed of 10 immature
trees under 8" G.B.H.
(C) Stumps 0-52” average diameter from seed of 10 over-
mature hollow trees over 8" G.B.H.

Date of stump planting—23rd April 1936.

Dhoni Experimental Garden—Experiment No. 101.

Arrangement, etc., as above.

~ Stock used—(A) (B) (C)—stumps 0-4” to 0-5” diameter as above
from Dhoni Experimental Garden Experiment No. 92 of 1935.

Date of stump planting—4th April 1936.
Topslip Experimental Garden—Ezperiment No. 130.

Arrangement, etc., as above.

Stock used—(A) (B) (C)—stumps 0-3” to 0-8” diameter as above
from Topslip Experimental Garden Experiment No. 110 of 1935.

Date of stump planting—13th April 1936.

Measurement in January 1937—

S " Difference
% Mean height
lity. Trestment. d of
Locality E‘g in inches. means. é
@
. @ @
Wynaad Experimental Plot No. 20. Overmature .. 05 129040490 — 2904002 8.
Mature - .. 94 15'80+078 Control. .
Undermature .. 98 159004059 + 0 104008 N.8.
Dhonl Experimental Garden— Overmature ., 93 34'30+121 — 0'80 6 N.8.
Experlmont No.101 . «s  Mature . 95 ooil OC?)ni;;l" N
Undermature .. 95 42 40:&1 69 + 7'80+2-12 8.
Experlment.al ﬂarden— Overmature .. 86 16-83+1°06 — ,
went No. 1 .. Mature . 88 17- 78i1 04 %gstirél“ N’
) Under mature ., 70 18-80+£0'66 — 19083+1'39 N.8

- 279, ‘Dalbergia latifolia (vide paragraph 42)—
Dhoni Experimental Garden Ezperiment No, 108.
Arrangement, etec., as above.

- Stock used—(A), (B), (C)—stumps 0-2” to 0-4” diameter s
fggge from Dhoni Experimental Garden Experlment No. 93 of

Date of stump planting—17th May 1936. : I l
Topslip Experimental Garden—Experiment No. 132.
" ‘\Httang_emqnt, ete., as above,

»
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Stock used—(A), (B), (C)—stumps 0-2” to 0-3” diameter as
above from Topslip Experimental Garden Experiment No. 113 of
1935.

Date of stump planting—13th April 1936.

Measurements in January 1937—

g, g
Difference
Locality. Treatment. 35: Mean helght of g
Eg nohies. means, 3
L=

w @0
Bogux Bxperimental Garden— Overmature .. 94 17'68+0'67 + 1'2040'81 N.8.

xperimont No. 103, .. .. Mature .. 06 16'38+057 Control, ..
Under mature .. 96 13-6640'562 -~ 2821077 8.
Topslip Experimental Garden— Overmature .. 48 10-3840°64 — 0 70£0°76 8,
pgﬂme?: ¢ No. 182, .. Mature 56 11081084 | Cogir® N8
Under mature .. 82 11:16+0'64 + 0°08+40° 84 N.8.

280. Pterocarpus marsupium (vide paragraph 44)—

Wynaad Experimental Plot No. 31.
Arrangement, etc., as above.

Stock used—(A) (B) (C)—stumps 0.40” average diameter as
sbove from Begur Experimental Garden Expenment No. 48 of
1935.

Date of stump planting—17th May 1936.
.Dhoni Experimental Garden—Experiment No. 103.

Arrangement, etc., as above.

Stock used—(A) (B) (C)—stumps 0-55” average diameter as
above from Dhoni Experimental Garden Experiment No. 90 of
1936.

Date of stump planting—4th April 1936.

Topslip. Experimental Garden—Expertment No. 131.
Arrangement, etc., as above.

Stock used—(A) (B) (C)—stumps 0-3” to 0-7” diameter as
above from Topslip Experimental Garden Experiment No. 112 of
1936.

‘Date of stump planting—13th April 1936

Measurements in January 1937—

By §
. =S Mean hoight  Differsnce
Looality. Treatment. Eg ek o means %
Q
o =
Wynaad Experimental Plot 81, .. Overmature .., 100 17-8040'64 <+ 1°30+0'84 N.S.
Undormaturs 98 1asters — ok g
Dhont xxperlmenzal cmden- Overmature .. 86 2b éail 36 4+ 1° oﬁu 79 I}‘; 8
et fo- 102 o {J‘:z‘;rmature'" gg ?; 58i0 7; 6(7}8“"10]9 ‘8 .
Topalip Experimental Gardep— Overmature . i 3 .
Tperiment No. 181 Maguro o Driost  comer o

Under mature ., 84 12:001119 -0 87 il 6 N8,



110

-981. Terminalia crenulata (vide paragraph 46)—

Wynaad Experimental Plot No. 30.
Arrangement, etc., as above.

Stock used—(A) (B) (C)—stumps 0-57” average diameter as
above from Begur Experimental Garden Experiment No. 49 of
1935.

Date of stump planting—17th May 1936.

Dhoni Experimental Garden Experiment No. 104.
Arrangement, etc., as above,
Stock used—(A) (B) (C)—stumps 0-2” to 0.9” diameter as

above from Dhoni Experimental Garden Experiment No. 91 of
1935.

Date of stump planting—17th May 1936. .
Measurements in January 1937—
& . .
3,0. Difference g
% Moean height

Looallty. Treatment. gg 12 laohrs. i E

| ow
Wynud lxperlment.l Plot No. 80. Ovormature ve 86 2640 + 107 4 240 3-' 196 . W8

Mature .. 100 2400 i+ 163 Con!

Undermature .. 04 2410 £ 080 +0° 10 :1: l 81 Ns
Dhoni Experimental Garden— Overmature .. 96 5120 + 082 060 +128 NB

Experiment No. 104 . Mature o Con l
Undermature .. 91 50°00 + u'89 —1803:127 NB

282. Nursery shading experiment (vide paragraph 48)—

Locality—Emmanur Experimental Garden.

Climate—Hot and dry from March-June.

Rainfall—Thirty inches mostly between July and December.

Arrangement—Shade and open beds adjoining each other—
treatments randomised.

Type of shade—Bamboo mats 4’ to 5’ above the ground.

Treatment—Seed-beds watered once per day in dry weather.

Date of sowing—19th April 1936.

Number  Germinative Plant oent
Date of Number of capacit by Fem.ry
Species. : ale of seed per cent. 1087,
owing.  gogs. R —
test.  QOpen. Shade. Open,  Bhade’
1 Acacia awriowliformis .. ) 2 100 [ 16 4 18
2 Acachfmwi:{u . e 100 2 5 1 1
8 Acacia lsucophioes 100 6 11 4 9
4 Acacia planifrons 100 4 9 e 9
5 Acacia sundra . 200 1 9 1 7
6 Albiceia amara . 100 2 41 0 87
7 Albizsia lsbbek ° 100 2 36 1 33
Anacardium awmmlo 0 200 25 57 [ R 49
9 Cassia fstula ol & 200 3 28 1 15
10 Cassia mamuau e { 200 1 30 0 18
11 Qasria siomes o[ & 100 10 21 10 2
1 Dliomirons orizpe. p 100 17 58 ig is
14 Hologtelsa 4% F 4 100 0 4 0 3
15 P{ﬂndd;ﬁn . L] % é % 18
10 Prosopis jukifiora . .. :
7 ntalinus .. 200 0 156 0 1
}gmmu. . .. 100 3 1 H %
}um Y t 1100 1 18 0 ‘11
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283. Comparison of direct sowing, entire transplaniing and

stump planting—Dalbergia latifolia (vide paragraph 65)—

Kannoth Experimental Garden Experiment No. 27.
Arrangement—DTS STD repeated ten times in single lines of

ten plants (i.e., 100 plants per treatment).

Espacement—6’ x 3.

Soil preparation—Sowing patches 1’ diameter and 6” deep.
Transplanting—1’ cube pits.

Stump planting—crowbar holes. !
Stock used—Sowing 10 sections of broken pods per patch.
Transplants—Two years old 10” to 17” high,
Stumps—Two years old 0-2” to 0-3” diameter.

Date of sowing—19th May 1936.
Transplanting—25th June 1936.
Stumping—24th May 1936.
Treatment—Normal district weeding.

This experiment was done in a ponam crop of hill paddy sown

on 16th May 1936.

Date of
Survival  Mean holcht Difference of Signi-
Treatment. mmoasWre:  peroentage.  in inche means, flcance.
Sowing .. .. 19th Janu 1087 26 612 £ 0'89 Control, ..
Transplanting .. Dc)..ry 7 7'89 + 0°80 + 177 £ 004 NS
Stumping. . .. Do. 85 8.46 + 0'3:

8 + 283 £ 005 8

284? Pterocarpus marsupium (vide paragraph 66)—
Kannoth Ezperimental Garden Experiment No. 28.
Arrangement, etc., as for Dalbergia latifolia.
Stock used—Sowing 10 seed per patch.
Transplanting—Two years’ old 16” to 32” high.
Stumps—Two years’ old 0-4” to 0-5” diameter.
Date of sowing—19th May 1936.
Date of transplanting—25th June 1936.
Date of stumpinq———24th May 1936.
This experiment was done in a ponam crop of hill paddy sown

on 22nd May 1936.

Date Snrvtvu . Mnn height Difference

Treatment. of igni
measurement. up:tbqo. lnohea mgnl. 8 .
Sowing .. «. 19th January 1937, of 4730 4 027 .
Transplanting .. Do. ” 1242 4 0 78 +%°}'2°’§:' o719 8
stamping . Da. 95 . 1088 £0'08. 4+ 6°88 06 §



paragraph 68)—

112

984-A. Pterocarpus dalbergioides—Andaman Padauk (vide

Kannoth Experimental Garden Experiment No. 18.

Arrangement, ete., as for Dalbergia latifolia.
Stock used—Sowing 10 seeds per patch.
Transplanting—One year old and 27" high.
Stumps—One year old and 0-4” to 0-5” diameter.
. Date of sowing—28th May 1936. ‘

Transplanting—18th June 1936. -~ °
Stumping—24th May 1936.

Date Survival Mean height
Treatment, of percen- in ~
measurement. tage. inches.
Sowing .- .. 19th January 1087. 3 - 850 Too few survivals for
Transplanting . Do- [ 13 2430 calculation of
Stumping .. Do. 16 1180 significance,

285. Terminalia crenulata (vide paragraph 70)—
Dhoni E:c}e'rimental Garden Experiment No. 112,

Arrangement, etc., as for Dalbergia latifolia.
Stock used—Sowing 10 seeds per patch.

~

Transplanting—Transplants two months old 5” to 6” high.
- Stumps—One year old and 0-4” to 0-5” diameter.

Date of sowing—18th May 1936.

Transplanting—12th June 1936.

Stumping—18th May 1936.

Topslip Exzperimental Garden Experiment No. 129,
Arrangement, etc., as above.
Stock used—Sowing 10 seeds per patch.
Transplants—Three months old and 10” high.
Stumps—One year old and 0.3” to 0.4” diameter,
Date of sowing—3rd April 1936. °
Transplanting—12th July 1936.
Stumping—3rd April 1936.

Begur Eaperimental Garden Experiment No. 65,

Arrangement, etc., 'as above.

Stock used—Sowing 10 seeds per patch.
* Transplants—One year old and 6” high. .
Stumps—One year old and 0.4” to 0-5” diameter.
.. Date -of sowing—28th May 1936.

Transplanting—11th June 1936,
Stumping—17th May 1986,

AN
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Kannoth Eaxperimental Garden Experiment No. 30.
Arrangement, etc., as above.
Stock used—Sowing 10 seeds per pat,(lzh.. |
Transplanting—One year old :m/fl 1.2 high.
Stumps—One year old and 0-45” diameter.
Date of sowing—19th May 1936.
Transplanting—25th June 1936.
Stumping—24th May 1936.

i day sown
This experiment was dore in a ponam crop of hill paday

on 20th May 1936.

% §
Date of &%;n Mean height Dmgl;_ence g
o 3 q Mea
: t. measure- 53 in inches. means. %
t Treatmen e 22 2
S : w8 :
. Control.
ry 84 12:60+1:12
' Sowing . 18th Janua e s
hent Experlmental th o ros el
e splanting. B 81 3220 581 +278 172 NS
Bxperiment No. 112. g{;; ging - bo. 4
. .21 Control. .
Experimental Sowing . ZIiBQSganuary 26 815012 o
Tl ) 62 15905+ 087 =15 : s
G%g;!elﬁ-ment No. 129. 'sl‘{anspllantlng. gg. L A b8t o9a N
umping .e . i
.58 £ 0-65  Control.
18th  Janu- 71 18-B
Begur Experimental Sowing . ar%1937. e 08 - I.P%%;.g.eglug
aﬁi%%r?mem. No. 65. Trauspilantlng. D«;. ot ez + 12 ‘
I ' rvivals in
. Too few Bu "
th Experimental Sowing . m\;y 1 &?‘1‘ 9 422 } B?wia%g “m '?::k
g & © 30 o84 J phn
iz solanting. Be. 39 1150 ° significance.
Experiment No, 30. Transp Do.
Stumping .
; ide - h 72)—
086. Artocarpus hirsuta (vide paragrap . ) -
Kannoth Expcrimental Garden Experimen .
] ifolia.
‘Arrangement, etc., a8 for Dalbergia le;tzf
] tch.
Stock used—Sowing 10 seeds per pﬁ’ i
= 1igh.
Transplants—One year old and 16:1 - egter
Stt.zmps——Two years old and 045" dia .
: ' 6.
Date of sowing—23rd May 192;36
Tmnsplanting—-—%th June 1930.
Stumping—31st May 1936. _
| Survival Mean‘l:‘elaht Diﬂ:&e Significance.
d ae ans.
" Treatment. mg::\'ﬁe&ent. e,g}’,,g,, gsiln:?t)s-;;s é::m" -
uery 1037 .- % S 3h L ods —803 = 087 g
10th January 45 ) —s03+ 0t
%;‘::;?g\mung : Bo. .- b+ SR Lous
. 0.
Stumping .-

. . . :
Comparison of direct sowing with transplanting differen
287. Comp

sizes of transplants—Swietenia macrophy!la. (vide ;)Taraiafh
Dhoni Experimental Garden E.a:pe‘nfnelqiz;‘, 0.
Arrangement, etc., a8 tor Dalbergia latifolis.
Stock used—Sowing 10 geeds per patch.

1R

e
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Tranaplants—Two months old 157, 21” and 80" high.
Date of sowing—19th May 1936,
Transplanting—12th June 1936,

Topslip Experimental Garden Experiment No. 137,
Arrangement, ete., as above. '
Stock used—Sowing 10 seeds per patch.
Transplants—Three months old 67, 18" and 26” high
Date of sowing—3rd April 1936. .
Transplanting—27th May 1936.

Begur Eaxperimental Garden Experiment No. 66.
Arrangement, etc., as above.
Stock used—Sowing 10 seeds per patch.

Transplants—(i) and (ii) O ” ” oy :
three months old and 7%'5111)1igh1.le year old 15” and 33” high, (i)

Date of sowirig—28th May 1936.
Transplanting—16th June 1986,

Kannoth Experimental Garden Ew@en’ment No. 83
Arrangement, ete., as above. .
Stock used—Sowing 10 seeds per patch.

Transplants—(i) Four months old 10}” hi it
and 25” high, (iii) one year old and 42" iiggl.gh’ (1) one year old

Date of sowing—19th May 1936.
Tn?nsplanting—ISth June 1936.
- 'gg;; 3}/{}:;;1[{1;31.};;. wag done in a ponam crop of hill paddy sown
Kannoth Experimental Garden Ezperiment No. 20.
(Second yesr measurements.)
Arrangement, etc., as above. ..
Stock used—Sowing 10 seeds per patch.
Transplants—
(i) Six months old 6” to 9” high.
(11) Six months old 12” to 18” high.
(iii) 8ix months old 30" to 36" high.
Date of sowing—25th May 1985.
Traneplanting—5th July 1935.

This experi a5 done i ) o
on 15th Mey r{g;}?t was done in a ponam crop of hill paddy sown
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Dhoni Experimental Garden Experiment No. 9.
(Second year measurements.)
Arrangement, etc., as above.
Stock used—Sowing 15 seeds per patch.
Transplants—Two months old 2” to 5” high.
Date of sowing—2lst May 1935.
Transplanting—22nd June 1935.
Begur Experimental Garden Experiment No. 4b.
(Second year measurements.)
Armngement, etc., as above.
Stock used—Sowing 10 seeds per patch.

Transplantis—
(i) One year old 21”7 high.
(ii) Four months old 53" high.

Date of sowing—20th June 1935.
Transplanting—27th June 1935.

Kannoth Experimental Garden Experiment No. 7.
(Third year measurements.)

Arrangement, etc., a8 above.
Stock used—Transplants—

(i) Three months old 9” high.

(i) One year old 18” high.

(iii) One year old 30" high.
Date of transplanting—1st July 1934.

N

This experiment was done in a ponam crop of hill paddy sown

on 22nd May 1934,

: %6 Toitial  Final
E;g:;‘g;;:“ Troatment. gg helght helght 1a
ES  inches.
g
Dhomio 4 Experimental
arden— |
Experiment No. 117, Sowing . 97 . 20'8
Tragaplaoting— 45 15 108
& 2 o IO [ 21 257
(ul; . .. 76 30 844
To| llix Experimental
arasn— .
Experiment No. 187. Sowing .. .- . k) . 1240
Tu?splnnting—- t R 8
1)) . = 30 12b 166
fm) . - .. 10 26 240

Eannoth Experimental ‘
G e .e . 84 .o 95

Rxperiment No. 38, Sowing v
planting- e 105 128
i1} e . . 75 26 194
: (it e . . 86 42 82'8
Begur Experimental .

Garden— 81 1920

Experiment No. 45. Bowing . . . v
Tn?lml‘ntmg. . . . 42 -6 - 118
ii) . .. .. 23 150 15°0

(i) . . . 87 83 _ 2:6
Note.~Negative increment is due to shoot borer attack or dying back.

-

during the
ear (in
hes). -

oo

Increment

+++ T
ann 3
F L -

+
-
.-
*»

[ ++
o
Orn

11+ +

Qo ©
3O o

+
v
e
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Son i
-0
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Second year measurements.

< Height after Increment,
‘g - A N T A
g
— od 3 .
Experiment ] 5 8 . . I
aumber. Treatment, S, 20 . B 5 §'
=g < ] $ s
-] g S > 1
Te 2 2 5]
LR g B E g
7] (=] (=] 3 B w
Kanno:hl Expari- §rowln Jantin . .. 84 .. 93" - 258" 4 983" + 16%
mental Garden ransplat — .
Experlmenz;:_ € ( )p g .. .. 64 75" "11'8~ 854 4 437 + 13'_6.
No. 20. (i) .e .. .. 83 16" 186" 870" + 36" + 18 4'
(iii) et .. 81 33" 205" 4100 — 892" + 1127
Dhoni Bxperl- Sowing .. .. 50 ., 128" 5317 + 12.8° + 40:37
i< ntal Garden Transplanting .. .. 58 35" 158" 56:3* + 11'8° + 410
Experiment
No. 79. . .
,Begurt \ ](E};;r)e&rl- sowing1 ¢ .. .. 28 .. 95" 861" 4 95" + 26-¢
menta en Transplanting— ”
Exmﬂment ()] P g .. .. 67 55" 106" 406" 4+ 51° + 30:07
No. 45. (i) .. .. .. 97 2L1” 243" 500 + 82" + 267
Third year measurements.
& Height after Increment.
3 — - N~ St )
=3
Q@
E ‘ 5 & ,‘E . 3
}‘,3‘,}'{,‘;‘: 8 Treatment. ag g . g - § u
3 2§ g 4 8 5 g
2L B 2 o > 3 )
2% s ¢ B OE OF G
@ 8 S & [ @ (2
Kannoth Expel- Transplants—
mental Garlc)len i) P 50 9* 15-8* 544" 892" + 68 + 898" + 34‘8:
Experiment (i) 50 18 198" 539" 884 4 1.8 4 341" + 34'67
No. 7, (iih) 50 30" 258" 640" 1053" — 42" 4 882" + 41'%

Note.—Negative Inctement is due to shoot boror attack or dying baok.

988. Premonsoon stump planting—Teak (vide paragraph 78)—
Dhoni Experimental Garden Experiment No. 106.

Arrangement—ABCDE EDCBA repeated ten times in single
hnes of ten plants (i.e., 100 plants per treatment).

Espacement—6 x 6.

Soil preparation—Crowbar holes.

Stock used—Stumps from one year old nursery plants.

Dates of stump planting—Fortnightly from 1st April 1936 to
1st June 1936.

Size of stumps—0-5” to 0-8” diameter.

Tending—Normal district weeding.

Topslip Experimental Garden Experimeni No. 122.

Arrangement, etc., as above.
Stock used—Stumps 0-3” to 0-5” diameter made from one year
old plants. A
Walayar Experimental Garden Expenment No. 4.

Ammgement etc., as above.
" Stock used—-Stumps 0- 5” to 0-6” dlameter made from one year

= old plénts.’

11?

Begur Experimental Garden Experiment No. 60.

Arrangement, etc., as above.
Stock used—Stumps 0-5” to 0-6” diameter made from one year
old plants. ‘

Kannoth Experimental Garden Experiment No. 22.

Arrangement, etc., as above.

. Stock used—Stumps 0-4” to 0-5” diameter made from one year
old plants.

Note.—This experiment was done in a ponam crop of hill paddy sown
on 29th May 1936.

Growth data after I season.

5 .
-9 g
. Date of Date of 3 Mean height  Diff, f o
Experiment number, planting. measurement. ,Eg in inches, !::::g? ° %
a° 5
Dhoni  Experimental =
Garden~—
Bxperimont No, 106. A lgtb 30 April 12t1r63q7anusry 93 33.50+2:01 + 9-304.2.26 8
Bm]t&3 " April Do. T4 2260+1:24 — 1-60+1'61 N.8.
c nitg 36' May Do. 85  29-30+149 + 5-10+1-81 8.
D 15{386’ May Do, 99 88004135 +13.80+1-37 #,
E ulu.. * June Do. 92  24'20+108  Control. -

Tca;sll Experlmenlnl
ExperlmentNo.mz. A 1;% 6 April 2013 January 42 31'704+2°18 +14-48+2-80

36,
B]altgae April Do, 6 , 2360+299 + 6-28+3-08
C nit9 se' May Do. 49  2120+128 + 3981142 5.
D1sth = May Do. 96 2883097 + 6-58+1.21 8§,
E 18t  June Do 890 172240

1936, 24073 Control, .s

wiluyu Experimental

anp:l:i—;lent No. 4. A 2lng 6. April lﬁiilég;n-nuary 70 85-86+1-84 +15-56+2-12 8.
A B 171%136. April Do. 53 80:00+1-79 + 0-7042.08 8.
C 2111886. May Do. 69 26-204+1-45 + 590+1-79 8,
D 17{;230' May Do. 93 38:10+1-16 +12:80+1-56 S,
B 2;‘836. June Do 87 20-30+1-05 Control, .
Begur  Experimental
Garden— N
Experiment No.80. A lsti 6.April 80%:3;11)333'."' 97 22:26+1-40 +12-54:1-47 8.
B lﬁgg" April Do. 100 1766+1-07 + 7951116 8,
] lst t 56, May Do- 100 16834082 + 7124098 8,
D 158};0 May Do, 80 18-4240-68 + 8711081 8,
E 11“636 June Do. 85 971+0-46 Control. .
Kannoth Experimental
Garden—
Bxperiment No. 22. A l?t .Aprll 19%3‘?‘““" 86 21-70+1-27 +14-1341418 8,
’ ‘B lbltgse' April Do. 03 17404093 + 983+090 8§,
[ 118336. May Do 98 16:18+0-87 + 8611093 8,
D 15th  May Do. 96 9884068 + 2:31+0'66 N.8.

1936,
B 1;3' June Do, 96 7574088 Control,
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989. Dalbergia latifolia (vide paragraph 88)—
Dhoni Experimental Garden Experiment No. 108.
Arrangement—ABCDE EDCBA repeated ten times in single
lines of 10 plants (i.e., 100 plants per treatment).
Espacement—6" x 8,
Soil preparation—Crowbar holes.
Stock used—Stumps from one year old nursery plants.
Date of stump planting—Fortnightly from 1st April to 1st
June 1936.
 Size of stumps—0.2” to 0-4” diameter.
Tending—Normal district weeding.
Topslip Experimental Garden Experiment No. 124.
Arrangement, etc., as above.
Stock used—Stumps 0-1” to 0-2” diameter made from one year
old plants.
Begur Eaxperimental Garden Ewxperiment No. 61.
Arrangement, etc., as above.

Stock used—Stumps 0-1” to 0-2” diameter made from one year
old plants.

Kannoth Eaxperimental Garden Ewpemment No. 23.

Arrangement, etc., as above.

Stock used—Stumps 0-2” to 0-3” diameter made from one year
old plants.

Note,~—This experiment was done in a ponam erop of hill paddy sown on
16th May 1836,

Mean heiglt Difference of

f
Date of Date of e et Means,

Experiment number, plantiug.  measurement.

Survival per-
centage

Dhoni . Experimental

G]‘nxpee’:inentNo. 108. A lslf)936 April 12{33.!Isnuary 48 18503004 4 01541132 N,S,
B 15th  April ; 30 1263%121 — 0721185 N8,
c 1.‘:;936' May Do. 71 18'4210'84 + 0071104 N.8,
D 16t0 " May Do. 95 15424096 + 207:1'14 NS,
E 1%:::' June Do. 95 1836061  Control

Tomr’g Experimentsl
GEnxperiment No. 124, A 1st  April 20t1hog$nuary 72 1341 4£0'67 4+ 1411068 8,

B16th  April Do. 57 9001040 — 0°10+053 N.8.
¢ 1 May Do. 386 1017068 + 0'174063 N3,
D 1ih May  Do. 91 128210 3 + 2821063 8,
E 127 June Do. 89 10004035 Contrel. .,

1038,

Begur .hxperlmentsl .
G‘Erdx%‘;ment]!o.cl. A 1 Aprl 10th January 95 10°1010'86 + 1101040 8,
e April o 94 11'20+0'46 + 220+057 8,
N s - May Do, 87 11521043 4 2621056 8.
.i‘ NN | u}gx::: Masy Do, 97 90040'88 <+ 0°80+0°52 N.B,
June Do, 95 ° V003086  Oontrol.

1986,

119
& ,
£, g
Date of Dateof Mean height Difference of
Experiment number. planting.  measurement. =§ o lnchés,  Tmeans. &
BS g
[} wn

K:annoth Experimental

Ex;%rTmentNo. 28, A 1st April 191:{1 :;T,;muury 94 11024073 + 110104 N.8.
B 151%13 " April Do. 80 10681091 <+ 0761118 N.8.
C ‘2386. May Do. 26 10000 £162 + 0081178 N.&.
D lfat‘})xss. May Do. 94 1106 1:0'84 4 1144113 N.8,
E I:téso. June Do. 94 9924076 Control.

290. Pterocarpus marsupium (vide paragraph 89)—
Dhoni Experimental Garden Experiment No. 107.

Arrangement—ABCDE EDCBA repeated ten times in single
lines of 10 plants (i.e., 100 plants per treatment).

Espacement—6" x 8.
Soil preparation—Crowbar holes.
Stock used—Stumps from one year nursery plants.

- Date of stump-planting—Fortnightly from 1st April to 1lst
Juoe 1936.

Size of stumps—0-3” to 0-6” diameter.
Tending—Normal district weeding,
Topslip Experimental Garden Ewpemment No. 128,
Arrangement, etc., as above.
Stock used—Stumps 0-2” to 0-5” diameter made from one year
old plants.
Begur Ezxperimental Garden Experiment No. 83,
Arrangement, etc., as above.
Stock used—Stumps 0-3” to' 0-4” diameter made from one year

- old plants.

Kannoth Ezxperimental Garden Experiment No. .24.
Arrangement, etc., as above.

Stock used—Stumps 0-3” to 0-4” diameter made from one year
old plants.

Note.—This experiment was done in a ponam crop of hill pad
17th May 1936. P inap P paddy sown on

s
Date of Date of 2 M
Bxperiment number. treatment, meastrement. Eg gt mﬁ.:::scf of &
. it 3
Dhoni @
e Experimental .
Experiment No.107. A 1;336 April 12th Januny 92 85204218 + 4601256 N.S.
B mfi . Api Do. 60 22504142 — 8104208 8.
o [} 1%% May . Do. 75 20601142 — 1004203 N.8.
D 151%136 May - Do. 100 87094174 + 73912928 8,
E 1st June Do, 92  30'604145  Control,
1988, '
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Mean height Diflerence of

in inches. means,

Date of - Date of
Baperiment number. ¢ o tront,  messurement.

Survival per-
centage.

Topsllp Experimental
Garden— . . .
Experiment No.123. A 1“'%6 April 20&% a'J;nuary 26 72040650 + 100108¢ N.8,

1937

_Sigunificance.

B 16 " April Do. 8 650178 + 0'80+141 N.8.
¢ 1 May Do 7 BT14182 + 261i124 8.
D 15t May Do. 74 6071037 + 077076 N.§,
E 1t June Do. 91 .  620+£021  Control,

1936, :

Begur Experlmanm
ExperunentNo. 63. Als{.936 April 15%57,;111\131'}' 57 12601000 -- 095+1'28 N.B.

B 1%%6 April . Do.’ 67 14121079 + 0'57+1'16 N.B.
C 1:1630. May Do. 98 17720076 -+ 8651118 8.
. Dlﬁfgsa. May Do. 100 1660 £0'66 + 2:05+107 N.B.
E 1;{')36. June Do. 98 18'551+0°84 Control, .

Kannoth Experimental
G 0 { .
Experiment No, 24. A lslt . April 19% él';nuary 46 0714130 + 0874158 N.S.

31511"636; April Do. " 64  82bx078 — 0851120 N.B.
C ist Msy Do 82 818+093 — 098117 NS,
D1sth - May Do, 92 188031 + SRIxlEE B,
E 1;336. June Do 96 9'141+0'01 Control.

291. Terminalia crenulata (vide paragraph 90)—
Begur Ezxperimental Garden Ezxperiment No. 62.

Arrangement—ABCDE EDCBA repeated ten times in single
lines of 10 plants (i.e!, 100 plants per treatment).

Espacement—6" x 8'.
Soil preparation—Crowbar holes.
Stock used—Stumps from one year nursery plants.

Dates of stump-plantmg—Fortmghtly from 1st April to 1st
. June 1936.

Size of stumps—0-5” to 0-6” diameter.
Tending—Normal district weeding.

Kannoth Experimental Garden Experiment No. 25.
Arrangement, etc., as above.

Size of stumps—0-4” to 0-5” diameter.

Note.—This oxperiment was done in & ponam crop of hill paddy eow sown
18th May 1936.

Dhoni Egperimental Garden Experiment No. 110.
Arrangement, etc., as above.
Size' of stumps—0-4” to 0.7 diameter.

Topslip Experimental Garden Ezperiment No. 125.
. Arrangement, etc., as above. )
Size of stumps—0-3” to 0.6” dlameter.

121
8urvi. :
Experiment Dato of Date of  valper- llean helaht Dlﬂerence of Signifl.
number, reatment. _measurement. cent- in inches. neans, canoe.
age. .
Begur Bx A 1st  April 16th January 81  $2°20 & 124 + 1507+ 1 3
Sental Garden 1035, T 1097, V£ L2+ 15072148 8
Experiment °
No. 63. . _
Blsth ~Aprl Do. . 96 31'50 4 102 + 14'37 + 1'81
o 1:%“' May Do. 86 2850 40 0°02 + 1187 + 1'28
D 16th ~ May Do. 90 2050+ 088 4+ 9871120 8,
B m c. June . Do. 80 1718 & 0'82 Contral. .,
Eannoth Bxperi- A 1t April 10th Januar 78 276041 058 +2 3
Tental Gardon Toss. " " Tl i * 160 + 232 8
;m e ment .
0. . .
B 15:336 April Do. 88 2480 : 207 + 6754247 8.
0 1;%30' May Do. 84 2400 & 206 + 6851248 8,
D mgnm' May Do. 94 10784107 + 1784280 N.&.
B 1st - June- Do. 88 1805+ 185 - Control, .. .
1038. . .
Dhonl - A 1st  April- 12th Januar 21 49°10 X 205 + 1400 1 887 8,
“,‘3.‘2..?;‘5”1:« on 1986 P 1087, v * + 287 8
. —Bxperiment . .
No. 110,
B ugrgso April Do. 9 4578 4 B.54 + 1068+ 6'63 N.S,
C ot May Do, 8% 4260+ 206 + 750 £ 234 8,
D15th  May Do. 96 6190 106 + 1680 1538 B,
Bist  June Do. : 68 8510 + 1'10 Control, ..
1986, . . :
Topslip Experi- A 1st  Apnl 20th January 88 8850 £ 168 + 1060 £ 169, 8.
mengu 1 Garden 1986. 1987,
Experimeut .
No 125.
B 15{133 Aprl) Do. 7 20044805 — 188 £2138 N8,
c “‘ May Do, 20 SIS L1 4 #15k204 8.
pm{q.z”' May Do 84 30°%0 £ 0'94 + £80:104 8.
B litm. June Do. 92 28004 061 Qontrol. ., =

292. Artocarpus hirsuta (v1de pa,ragraph 91)—
Begur Ea:peﬂmental Garden Ea:penment No. 64.
Arrangement——-ABCD DCBA repeated five tlmes in lines of
10 plants (i.e., 50 plants per treatment).
Espacement—6' x 8.
Soil preparation—Crowbar holes. .
Stock- used—Stumps from one year nursery plants.
Dates’ of stump-plantmg—-—Fortmghtly from 1st May to 1st
July 1936,
‘ Size of atumps—_0-4” to 0-5” diameter.
Tending—Normal district weeding.
Kannoth Ezperimental Garden Experiment No. 926.
° Arrangement, etc., as above. .

Dates of stump-plantmg—Fortmghtly from 15th Aprii to. 15th
June 1936.
16
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_ Size of stumps.—0-4” to 0-5” diameter.

" 'Note.—This experiment was done in & ponam crop of hill paddy sown on

1sth May 1936.
Dhoni Experimental Garden Experiment No. 109.
Arrangement, etc., as above.

Dates of stump planting.——Forinightly from 1st May to Ist
fuly 1936. - ‘

Size of stumps.—0-3” to 0-7” diameter.

Topslip Experimental Garden Experiment No. 126.
Arrangement, etc., as above.
Size of stumps.—0-2” to 0-4” diameter.

Survi-

Experiment Date of Date of val per- Mean height Difference of Signifi-
number. treatment. measurement. cent- in inches, means, cance.
e B age.

Begur.Xxperi- A 1st May 13th January 78 889 & 080 +1'64 & 094 N.8.

mental Garden 1986, v 1987. .

Experiment

No, 64. . .

B 15{%88 May Do, 94 824 4045 4140 4 068 8,
1?’“' June Do. 83 653 + 044 —0'28 + 066 N.8,

D1seh o. June Do. 98 676 + 050 Control.

B 1-{”0' July Do. - 86 471+ 081 —g04 £088 8,

Kannoth Experi- A 15th April 19th January 10 860 + 200 +108 £209 N.8.
mental Garden 1936. el 1937,

Experiment
No-20. B 1st May  Do. 22 5564 116 —1'06 £1'30 N.8,
C1th May Do 90 762+ 068 +0'10 £ 0'88 N.8,
D 15" Jme Do - 90 752 + 0-61 Contrel. ..
.| w%gse. June Do, 56 408 + 016 —2'60 +£ 063 8.
1938,
Dhont Experl: A 1st May 12th January & 760 4 876 —712 + 380 N.8.
menta Garden 1936 1087,
r ment
o 100. B15th  May Do. 77 1500+ 087 +028 £ 105 N8,
o} 1slt° %. June Do. 89 1472 £ 058 Control, .,
D IR June Do. 82 904 £ 052 —478 £ 078 8.
E %E:e % suy Do. 66 908 + 085 —~5°60 + 0'87 8.
TR A, W w000
Experiment ,
Ho. 126. B 15th  May Do. 46 460 + 084 —0°17 + 046 N.8,
¢ 18 Jume Do. 56 447 £ 029 Control. ..
D ish June Do, 72 878 £ 0117 —0'74 £ 088 8.
E 115?;::' July Do. 64 $:31 4 016 —116 + 038 8,
1936.

vY3. Stump-planting—Effect of age and diameter of stumps—
'T'eak.—(vide paragraph 92).

DPhoni Experimental Garden Ezperiment No. 105..' '
Arrangement.—ABCDEF, FEDCBA repeated ten times in
single lines of 10 plants (i.e., 100 plants per treatment).

""" Espécement—6' x 6.
Soil preparation.—Crowbar holes.
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Stock used.—Stumps one year and 0-4” to 0-5”, 0-5” to 0-6”
-and 0'7” to 0-8” diameter, and two years old 0-5” to 0-6”, 0;7” to
0-8” and 0-9” to 1-0” diameter.

Date of stump-planting.—3rd April 1936.
Tending.—Normal district practice.

Begur Experiment Garden Experiment No. 7T2.

Arrangement, etc., as abové only for eight treatments.
Stock used—
8tumps one year old 0-3” to 0-4”, 0-5” to 0:6”, 0'7” to 0'8”
and 1-0” to 1:1” diameter.

Stumps two years old 0-7” to 0-8”, 1" to 1-1”, 1-2” to 14"
diameter.

Stumps three years old 1-8” to 2:0” diameter.
Date of stump-planting.—56th April 1936.

Topslip Experimental Garden Experiment No. 127,
Arrangement, etc., as above only for eight treatments.
Stock used— :
Stumps one year old 0-3” to 0-4”, 0-4” to 0-5”, 0'5” to 0'6”
and 0-6” to 0-7” diameter.
Sturaps two years old 0-4” to 0-5”, 0-5” to 0-6”, 0'6” to 0°7”
end 0:7” to 0-8” diameter.

Date of stump-planting.—6th April 1936.

Survi- Difference
Experiraent Age of Diameter Date nf val Mean of Signi-
number, stumps, of measgrement,  per- height in means, ficance.
UImps. centage. inches. .
h Experi- One 0°8"-0.4" 12th January 04 2440 & 1837 —8'70 &+ 2:02 N.B.
mental Garden year. 1037, ’
Bxperiment
No, 105. 0-5"-0-6° Do. 95 28'10 £ 1'49 Control. .o
0.7"-0-8" Do, 02 27°50 4 146 ~— 0°60 + 209 N.8.
Two  0'5"-0'6" Do 96 20001890 + 000+ 204 N.8.
ears. :
v 077-0'8" Do. 098 25°70 4: 1'42 — 360 & 2:06 N.8.
0'9"-10" Do. 93 26°10 & 1°'46 — 3°00 + 2'09 N.8.
Begur Experi- One 0°8"-0'4* 30th December 95 1308 £ 0092 — 896 + 1'32 8.
mental Garden year. 1936.
Bxperiment
No. 72. 0'6"-0'6* Do. 08 1708 + 094 Control, .
07"-0'8" Do. 97 16'40 4-0°77 — 0-63 + 121 N.8.
10"-1"1" Do. 08 18'024-0°88 4 0'99 =126 N.8,
Two 07"-08" Do. 98 1878+ 075 + 1'75+ 120 N8,
years
10"-11" Do. 99 1878+ 001 + 1784+ 131 K.8,
12°-1°4" Do. 08 1878 000 + 1754136 N.8,
Three 1'8"-2'0" Do. . 87 10060 0'76 — 6'43 L 1'81 H.
years, :
'l‘oplug Experi- One 0°8"-(r4" 20th January 22 2390 £+ 2'19 + 1'001:2'80 N.8,
men Garden year. 1087, )
Bxperiment
0. 127, 0°4"-0'5" Do. 23 2860234 4 0704+ 202 N.8
0:5’'-0-0” Do. 36 22:90 £ 175 0} 1. ,
0:6"-0-7° Do. - 38 28:60 & 2'21 + 570 4. 2:82 N.8
Two 0'4"-08° Do. 42 1070 : 193 — 8°20 + 2:60 N.8.
_ yoars.
0°8°-0'6" Do. 44 2108 +1'80 — 1'84 - 2'68 NK.8.
04"-0-7° Do. 51 2190 il-'n - 100 + 248 N.8.
0-7"-0-8" Do. 58 24-60 + 1466 + 170 £ 241 N-8,
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294, Dalbergia latifolia.—(Vide paragraph 93)

Begur Experimental Garden Ezxperiment No. 18

Arrangement, etc.—Ag f
- H o or t N
Espacement.—6' x 3. ok but for eight treatments.

Stock used—

Stum ” ”
diameter. b3 one year old 0-1/0-9", 0-2"/0-3” and 0-3”/0.4”

T_WO years old 0.27/0.3” X on ”
and 0-67/07" diometer. 0 * OO 104, 0-47/0°5, 048" 06"

Date of stump-planting.—16th May 1936

) Dhoni Ezperimental Garden Experiment No. 118
rrangement, etc.—As above but i . |
, f
S et or six treatments,
Or;wiea;e ::d 01-;.”(403-2;’, 0-2”/0-3” and 03" /0"4” diameter
8 old 0-37/0-4”, 0-5/0-6” i iamme
Date of stump-planting.—17¢h May 1932nd VII0S dometer

Topslip Ezperimental Garden Experiment No. 133

Arrangement, etc.—Ag
s — ab
Stock used— ove but for four treatments,
Stumps one year old 0-1” /0-2”
) *2” and 0-2”/0-8” gi
Stumps two years old 0-2” /0-3” and 0-8”/0.4” dia;t:;
r.

.Da-te of stump-planting.—5th April 1936.

Experiment Age gnifl
! Diamete: T Date of Survi.
number. of m,m.'_' °" measurement, val n&‘&l’fe’.‘.“ mg means B{‘m;

stumps. of means:
. oentage.
Begur  Exper- One 0170 1ith Januse
ATy 96 2
:1".'::'5;:'11 | Garden year 1087, 950 + 054 —3268 £ 084 &,
‘Ko. 78. . ogrjos Do. M 120
08704 Do. % et Jontrol
oo LEIOL 1102 068 — 046 4 0
3 ::' Iz 8 Do. 98 12703040 1 oo %
j0-4" Do 96 1410 4 048 -
sy B o wmitih 1iMim g
. 0°6°[0°7* Do. 82 1575 3 066 1 3ey5om &
onj Experi- One 0°1%/0:2" g
mental Gerden year, L IUE L gsmuary 07 1188 £ 062 —8524008 §
Eomineat |
0. 116. 02°/0'8* Do. 98 1540 & 0
-y VL4 ‘
Two g‘g'llg‘:' Bg' 18(5) 1660 £ 040 ‘°%3nj=rg!54 N8
years, s - 14782072 — 0623103 Ny
'57/08" Do+ 02 1778 + 07
2] 2 4 * K
Topellp  Hxperi orios Lo 0 15365000 13485 ios 8
p « One 0°17/0°2* -
mental Garden year, o 2lstlgsa;x.uary 88 18t &0 Control
NoPetigment 02"/
. 188, 200037 Do. 88  11'01 4 049 .
Two 0270’8 Do. ®  1001f048 ey £ N8

’,“" 0"[ 4"
-8°/0°4 Do, 82 1%190:040 + 097 +071 N8
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995. Pterocarpus marsupium.—(Vide paragraph 94).
Begur Ezperimental Garden Experiment No. T5.
Arrangement, etc.—As for teak but for eight treatments.

Espacement.—6" x 3'.

Stock used—
Stumps one year old 0-17/0-27, 0-2”/0-37, 0387/04",

0-4”/0-5”, 0-5”/0-6” and 0:6”/0'7" diameter.
‘Two years old 0-5”/0-6” and 0-6”/0-7" diameter.
Date of stump-planting.—14th May 1936.

Dhoni Experimental “Garden Experiment No. 111,
Arrangement, etc.—As above but for six treatments.
Stock used.—Stumps one and two years old 0-8”/0-4”, 0-5” /0-6"
and 0'7”/0'8” diameter.
Date of stump-planting.—5th April 1936.

Topslip Experimental Gurden Ezperiment No. 134.

Arrangement, etc.—As above.

Stock used.—Stumps 1 and 2 years old 0-3”
0-5” diameter.

Date of stump-planting.—5th

0-4” and 0-4")

April 1986.

* Survl- o
Mean helght Difference of Sigaifl
o Dismeter Dateof =~ valper mlng.hle:. meAms.  CAD0S:

Experiment of meagurement. n
number. stumps. stumps. ago: . ]
. : oa8 — 798 141 8.
Begur Exps - 0::: 0'1°/0°2 ldt{log;mur! gs 1278 & : |
en Yyearl. . ‘ |
l::nwﬂmmﬁ No. 0.2./0.3. Do, - 973 11‘?.;3 i }H - ;‘ %% i }ogg %..8
o O g B 100 20°66 & 110 Control. _ .
o e B 100 200k 186 + 224+ 178 N8
$aA Do . .84 + 104+174 N8
08.3.23 Z' ’ 33' - 33 35-33 i 18 Teguizz N8
Two 0'5°0°6° . '
' g 172 + 334 + 304 N.B.
A Do, 98 24°00 & :
. 226 8.
.2#10°4° 4 8425 E107 — 6
Dhonl"‘l 2 . o,st 0'8°/0°4 lsgla:;.num |
men 3 ) . N L
leplrlw No. 210°8° Do. - 98 ‘0503:1_68 .ww* i
o870 S10L14 + 1o+l
o Two 01"‘88: B e s0Lies —eWE £58 8.
e . 98 8380178 — 670 £ :'% g.j.
yoart- o 5ej06° Do. 3804198 “ oo
0-1J/o-s' Do. o7 4
vi0-4c 2ist Jamuary 88 g05 4 187 + 187 1% N8
Toullh Rxperle One 08"/ s,
at o 62 758 £ 0°58 Oonm;l.“ N8
1 e o LR iy 3 Jriioes + Ol 8
JoArs . ’ - O o.n u ‘8.
ra1 4048 — 0112073
3 0‘"’0.50 D°~ 56 '
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996. Terminalia crenulata.—(Vide paragraph 95).
-Begur Experimental Garden Exzperiment No. T4.

Arrangement, etc.—As for teak but for eight treatments.
Espacement.—6' x 3'.
Stock used— . i
Stumps one year old 0-3”/0-4”, 0-57/0-6”, 0'7”/08” and
- 107/1'1” diameter. _ _
Two years old 0-77/0-8”, 1-07/1-1”, 12”/1'4” and 14"/
1'6” diameter.
Date of stump-planting.—15th May 1936.

Dhoni Ezperimental Garden. Experiment No. 114.
Arrangement, etc.—As above but for six_treatments.

Stock used— e
- Stumps one year old and 0-3”/0-4”, 0-5”/0-6” and 0'7”/0'8
diameter.
Two years old 0-57/0-6”, 0-77/0-8” and 0'9”/1'0” diameter.

Date of stump-planting.—17th May 1936.

Survi- '
Experiment ~ ASe Dismeter  pato of val per Meanheight Difference Signif-

[ - d
number. stumps. stumps, measurement. mt: in inches. of means, cance,
gur Expert- One 0'3°/0'4" 14th January 86 20'80 £1'20 40204177 N.8.
mnta}m(e}:tr%en . year. 1937.
Exper [
. -5%/0-6" Do. 98 2840 + 1'21 Control.
™" 8;‘;83’ Dg. 88 2570+ 1°16 ~—270+-1-68 N.8.
1'0°/1'17 Do. 74 2250+ 106 ~—590+160 8.
Two 0-7°/0°8 Do. 78 80°70 + 1-26 +230+174 NS.
y .
0"/1°1” Do. 44 19°80 + 1-60 —9°10 +2:00 8.
igjl} 47 Do, 38 19:15 : 1-54 —9-25 +1-96 8.
1°4°/1°6° Do. 16 ~ 1988 £ 4'¢4 —852 L4560 N.B
Dhoni -Experl- One 0°37/0°4" 18th January 92 42004102 —740 x 140 8,
g«eut.ﬁm Gntr%an yoar, 1987 X o, . ]
xperiment No. . . |
57/0°6" Do. 08 40-40 + 096 Control.
e : Orjos Do 81 ige0ilto —ssonier Ns
Two 0°87/0°4" Do. . 98 4350 1106 —B5'90 k147 8.
years. .
57/0°6" Do. 84 48'80 161 —610+191 8
%";’//0'8' Do. 52  80°10 £ 266 ~10'30 + %76 8,

297. Artocarpus hirsuta—(Vide paragraph 96).

Kannoth Experimental Garden Experiment No. 32.
Arrangement, etc.—As for teak but for six treatments.
Espacement.—6' x 8.

. Stock used— .
" Stumps one year old 0-17/0-2”, 0-2”/0-3” and 03"/04"
R diameter.
Two years old 0-27/0-3”, 0-3"/0-4” and 0-4”/0-5” diameter.
. .- Date of stump-planting.—381st May 1936. .
. .. Note.—This experiment was done in a ponam orop of hill paddy sown on 18th

May 1936. .
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Begur Experimental Garden Experiment No. 76.
Arrangement, etc.—As for teak but for nine treatments.

Stock used— :
Stumps one year old 0-2”/0-3”, 0-3”/0-4” and 04”70'5"
diameter.
Two years old 0-3”/0-4”, 0-4”/0-5", 0.5”/0-6”, 0-6”/0-7” and
0-8”/1-0” diameter.
Three years old 1-4”/1-6” diameter.
" Date of stump-planting.—1st June 1936.

Survi-
Experiment Aon'e Dlaglfetet Date of val  Mean height  Difference  Signif-
number stumps. stumps, MeAsurement Pel'::nt- in inches, of means. canoe.
©.

Kamnoth Experl- One 0-1%/0'3” lofgsqhnuary 8’ 1-76+ 064 — 4-22 4.0-80 8.

mental Garden year.

Experiment No.
e S R £
' " . 0. 4% + 0" + 145 £ 0° B
yi.?:vrg 0:27/0-8* Do. 60 380 £ 088 —267 ;:E O-Zg Nss
0°8°/0:4* Do. 64 588 £ 061 — 009 g
Begur Experi~ One gég'(]og: 19th Dfa'.nuuyv 32 ' g.gg i 3.3(1’ ey i 3'38 § g
mental Gard.n year, 1087. * T8 071 8
Experin.ent .
No. 76. g'g,;g'g: Bo. %i Séagaﬁ 0(;‘9 Qontrol.
+47/0°57 0. ¥ "84 — 0°'284 078 N.8.
’5::“ 0-37/04 Do. 92 692 + 036 —1-46 ::t 061 B?
"0'47/0°5* Do. 20 749 & 045 —0'89 + 0:66 N.
0'5:]0-6' Do. 86 714 £ 046 —1-24 3 0'87 N'g
0-8%/0-27" Do. 88 | 818 + 0490 — 025 + 069 N.8
0‘8';1'0' Do. 88 10020 £ 066 +1'824+ 082 B8,
Three 1'4%/1°6" Do. 70 957 £102 + 1190 £ 118 N.8

years,

298. Effect of depth of stump-planting——Teak.;(Vide para-

graph 98),

Begur Experimental Garden Experiment No. 79.
Arrangement.—A B CD, D C B A repeated ten times in single.

lines of ten plants, i.e., 100 per treatment.

Espacement.—6' x 6.
Treatment—
(A) planted on 1st April 1936 buried.
(B) planted on 1st April 1986 normal.
(C) planted on 1st June 1936 buried.
(D) planted on 1st June 1936 normal.
Stock used.—One year old stumps 0-5” to 0-6” diameter.
Weeding.—Normal district practice.

Dhonsi Experimental Garden Ezxperiment No. 115.
Arrangement, etc.—As above. '
Stock used.—Stumps one year old 0-5” to 0-8” diameter.

Walayar Experimental Garden Ezperiment No. 6.
Arrangement, etc.—As above.

Stock used.—One year old stumps 0-5” to 0.7” diameter,



128

Tapslip Experimental Garden Experiment No. 136.
Arrangement, elc.—As above. :

a"S‘iqck used.—One year old stumps 0-4” to 0-5” diameter.

Date of . K ‘-:7 M -
‘ Locality. planting, Treatment. 58 g llelgel?tx.l in - mﬂoe‘ren o Signifi.
g i a inches, means. canoe.

Begur Experi- lstl 93&pﬂl Buried 32:20 + 138 + 740 4+ 189 B,

mental Garden ®
%xpgl&ment .
0. Normal . 96 24'80 + 1°35 Control
lsfi 936.?lme Buried .. 93 1126 :: 0'49 — 088 + 0'78 N.8.
Normal . 98 12°08 + 0:54 Control.
Dhoni Experi- . 3
hond 0 Gaeggl lsti 936‘:\1)111 Burfed e 86 87:50 + 217 — 475+ 861 NS,
Noraig ot at
o. 115. Normal .. 83 4225+ 288  Control
lsfigso.June Burled ‘e [ 2420 4 1'19 + 010 + 1'76 N.8.
Normal . 94 2410 £ 130 Control.
Walayar Experl- *
moﬁtal A al:'eden lgti 9s(fpl'll Buried .e a0 8680 & 2'03 + 210 £+ 838 N.8,
. B, Normal .. 24 8820 + 2'7¢ Control
lstwaeJ.'une Buried .e 84 2210 £ 118 . + 1'80 + 1'71 N.8.
Normal e 68 2080 + 1-29 Control.
Topsllp Experl- 1st A g
mn%.l S tl 1936.1)“1 Buried .e 26 2830 3% 181 — 190 £+ 2'26 N.8.
B
N Normal .. 68 2520+ 1'85
18t & X . Oontrol,
1936:1’une Buried .e 94 14°80 £ 0°70 + 082 £ 093 N.B,

Normal .. 88 1448 & 0°61 Control.

299. Stump-planting—Storage of stumps—Teak.

graph 100). —(Vide para-

Begur Experimental Garden Experiment No. 77.

Arrangement.—A BC D, D C B A rep i I

i : Y peated ten tim 1

lines of ten plants (i.e., 100 plants per treatment). Hes 10 single
Espacement.—6' x 3. ,

Soil preparation.—Crowbar holes.

Ireatment.-—Stumps were prepared on 5th March 936 b ‘
March 1936, 25th March 1936, 10th. Apl“l 1936 and plant’ed on

Stock used.—One year old stumps 0-5” to 0-6” dismeter,
Tending.—Normal district weeding.

Begdr Ezperimental Garden Experiment No. 78.
Arrangement, etc.—As above. .

Treatment.—Stumps were prepared on 5th April 1936
ﬁprillégze, 15th April 1936 and 1st May 1936 ’andpplanted Zml(ﬁl;
ay . . -

Stock used.—One year old stumps 0-5” to 0-6” diameter.
| Topslip Experimental Garden Experiment V;Nv(;, 185.
‘Arrangement, etc.—As above. e

. . N .
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Treatment— vash mixed
Set 1.—Stumps were prepared on 5th March 1936, o mllge

1936, 25th March 1936 and 10th April 1936 and pl' O "8
10th April 1936. ‘

Set II.—Stumps were preparéd on 5th April 1936', 10th Ap. -
1936, 15th April 1936, 20th April 1936, 1st May 1936,
and 5th May 1936 and planted on 5th May 1936.

Stock used.—One year old stumps 0-3” to 0-7” diameter.

Dhoni Experimental Garden Experiment No. 113.
Arrangement, etc.—As above.
Treatment.—As above.
Stock used.—One year old stumps 0-4”/0-7” diameter.

Dato Date Survival , Mean
Exper{ment . of of Iiays of per- hlelggt in
number, stump. measure- storage. nches.
plantings ment. centage. 4
Be| ;d Experimental .
arden—
Experiment No. 77, 10th April 1026. 80§g§g)ecember . 97 190
- Do. Do. 16 53 178
Do, Do. 26 10 16’9
Do, Do. 36 .. ..
Do. No. 78. 1st May 1986 .. Do. .. 97 246
Do. .. Do. 15 79 15°8
Do. .. Do. 20 19 16°1
Do. . Do. 26 84 12°0
Topslis Experimental
Garden—
Experiment 10th April 1086  22nd _January . 24 219
0. 185. . 1937,
' Do. . 0. ] 14 28'3
Do. Do. 15 8 22'3
Do, Do, 25 1 240
Sth May 1036 .. Do. . 83 256'6
Do. . Do, b 56 22'8
Do Do, 16 19 24'4
Do, Do. 20 [} 180
Do Do. 26 10 185
Do Do. 30 14'0
Dhoni Bxperimental
Garden~—
ment 10th April 1038. 13th _ January . 38 20'5
0. 118. 1987,
Do. Do. 15 35 307
Do. Do. 25 25 830
Do. Do. 85 9 860
- 6th May 1986 .. Do. ] - 97 340
- Do. .. Do. 20 26 28'6
) Do. .. Do, 26 63 84'8
Do. . Do, 30 71 312

300. Effect of taungya (ponam) crops on the growth of teak in
a plantation.—(Vide paragraph 117). ’

Experimental Plot No. 33, Wynaad division.

Arrangement.—The area of 70x40 stakes is arranged in 28
randomized blocks of 10 x 10 stakes each, i.e., four repetitions of
seven treatments. :

- Espacement.—6 x 6.

Treatment.—First year (A) Dhall, (B), (C), (D) Ragi, (B),
(F), (@) control—no crop.

Dhall sown in - patches on 8th June 1936 and harvested in
January 1987.°

I
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Ragi broadcast on 19th June 1936 and harvested in Novem-

ber 1936. o ‘
Tending.—All plants kept clear of crops in 2° diameter circles.

“Date of planting of teak.—bth April 1986. °

Measurements in January 1937.

18 Survival Mean height Difference
slul;. giemt percent- in from ) Significance.
plob treatment, age. foches. control.
.- . 88 13-5040'49 00-68 N.8.
lAl 3231“ = 100 798029  —5'5230°62 8,
c Do .. . 100 §03£029  —5'47+0-52 8
) Do .. 97 9201087 —4'30:+0 57 ;
E Control .. . 96 18:87£0°55 —0'1320'70 NS
F Do. .. . 99 14°43£0'56  +0'8810°71 N.8.
G Do. .. . 98 1850 £044 Oonral. ..

301. Direct sowing in a burned over area—Best season.—(Vide
paragraph 120). .

Experiments Nos. 13 to 18—Emmanur Experimental Garden.
Species.—As shown in the table below. .
Arrangement.—A BCDETF, F ED C B A repeated ten times

in single lines of 20 patches, i.e., 200 of each treatment,

Espacement.—2' x 2'.
Soil prepa’ration.—-g” cube pits ash from the burn being worked

into each pit. , . .
Stock used.—Ten seeds per patch (Anacardium occidentale—

three seeds per patch).
Dates of sowing.—On the 1st of each month from June to
November 1935. . |
Treatment.—Clean weeded in 1° diameter circles round the

plants. .
- Date of sowing (10Aleedl per patch).

J

pr—

. 3’ a

= g g8 = 3 E E

-~ & > a

2 Measurementson T - 8.

g Specles Sthisnuary1937. § 3 E- 2 ks

% 5 = < 33 S =g

E 5 L I IR | L}

18 Aeacia auriculi- Percentage  survi- 7 18 80 20 8 .
Jorms. Mo eight In 685 645 602 648 T4 .,

14 Acacia ferru- pe‘rgg:x'?:&e survi- 46 04 79 88 o4 o
gines. Mools eight In 434 821 816 324 300 3863

~hes.
" 16 Acacia sundra. Peir!::ontnge survi- 8 49 87 39 72 26

Mean  helght In 390 428 398 354 883 261

fnches,
1  Albizzia amare. l’ercel:xwe survi- 30 71 74 53 26 31

- vals.
Mean height in 887 26'8 248 167 248 177

nches.
17 Anacardium Percentage  survi- 8 27 39 [] 24 3
oc . vals. N . .
(three seeds Noi;nhu height In 113 132 190 182 11'8 72

. ches.
18 Oxgam. l’m‘ol:mae survi- 42 56 71 87 29 4

Vals.
Mean height 1n 830 283 300 286 204 244
tpehes,

181
302. Experiments Nos. 84 to 89—Emmanur Ezperimentai
Garden (vide paragraph 121)—
Species.—As shown in the table below.
Arrangement, ctc.—As above.

Dates of sowing.—On the 1st of each month from May to
November 1936.

g Date of sowing (10 seeds per patch).
g - . -
. o © b be
< I
2 E =8 § £ 3 1%
2 Species. Measurements on - x g 8
g 4th January 1937. b 5 5 - §3 88 Zg
2% 2203 L& g5 %8 =g
-2 -
& 5 5 = T OoE O3 g
84 Adcacia auriculi- Percentage  survi- 14 20 16 81 28 22 20
formis. vals,
Mean  height in 16'3 86 30 2:8 21 16 1%
inches.
85 Acacia planifrons. Percentage survi- 49 72 58 57 76 56 35
vals,
Mean helght in :22 1774 108 (] 89 32 -23
tnches.
88 Acacia sundra .. Perc?ntage survl- 12 41 52 82 76 22 18
vals,
Mean height in 24'4 200 135 108 65 28 27
inches,
87 Albizzia amara .. Percentage Burvi- 46 7% 62 51 50 8 47
vals,
Mean height in 281 120 838 58 38 2:1 21
inches,
88 Amacardium occi- Percentage survi- 14 11 9 ] 33 40 53
* dentals. vals.
Mean  height in 59 57 6'0 61 59 82 35
inches.,
80 Cassia giamea .. Percentage survi- 76 44 87 86 83 63 89

vals
Mean height in 46'0 224 189 1838 109 86 27
inoches.

303. Direct sowing in a burned over area—Comparison of dry
and watered beds (vide paragraph 113)—

Ezxperiments Nos. 19 to 24—Emmanur Experimental Garden.
(Supplementary to experiments Nos. 13 to 18.)

Species.—As shown in the table below.

Arrangement.—One nursery bed for each species, each bed
divided into 12 parts ABCDEF, FEDC B A each sowing of
100 seeds repeated once.

Soil preparation.—8oil worked 18” deep and smoothed, bed
raised 3” above ground level.

Stock used.—Two hundred seeds for each treatment.

Date of sowing.—On the 1st of each month from June to
November.

Treatment.—Clean weeded throughout.

Watering.—Five gallons per day per bed for the watered beds,
dry beds no watering. :
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Percontage survivals on 18th January 1037
of seed sown on.
M

s . 8 8
L] 2 10 ] E a -3
= g 3 sy 4
g Species. Bed treatment,. 5 ol g E 3 E .
B Bag
E 5 & % 3 8 28
1= - -3
= ! E sz L
10 Acacia auriculi- Watered . 5 7 4 8
Jormis. Dry . . 2 4 7 9 1 R
20 Acacia ferrugi- Watered .. . 68 8 17 32 20 18
ned: Dry .. .. 14 26 8¢ 34 27 7
. o1 Acacia syndra. Watered .. . 18 10 15 15 21 12
Dry .. . 18 19 21 39 33 5
22 Albizzis amara. Watered .. .. 38 22 85 [ 7 28
Dry .. .. 18 13 13 8 13 4
23 Anacardium . Watered .. .. 7 11 .. 1 1 .
occidenlale.
: Dry .. . Ve 1 8 1 1 1
24 Cassia siames. Watered .. . 80 13 23 18 3 1
Dry . 9 8 15 13 1 .e

304. Experiments Nos. 90 to 95—Emmanur Experimental
Garden (vide paragraph 124)—
(Supplementary to Experiments Nos. 84 to 89.)
Species as shown in the table below.
Arrangement, etc.—As above. :

Dates of sowing.—1st of each month from May to November
1936.

Percentage of survivals on 21st January 1987 of
5 seed sown on.
g — A y
2 =]
g . & s g
% . Species. Bed treatment. SD- E,‘ .S 3 23 $ 3 $
g.h g g - <o 82 -y =a
7] 2 — b — ey 2 = E 5 - 8 -t
] - - = -
90 Acacia  aurieuli- Watered 7 14 ] 7 5 2 [
formis
Dry .. 8 6 3 10 ] 4 4
91 Acacia planifrons. Watered . 2 6 12 18 12 5 17
Iy .. .o 17 27 25 25 12 8 19
92 Acacia sundra .. Watered .. 22 11 3 1 5 8 24
%)Vr Yered . 2§ 32 :lsg 2% 192 %‘ %
9 {221 % .. atere 8
8 Aibizzia aman Dry .. .. 88 28 18 14 [ B 18
04 Anacardium occi- Watered .. 28 2 -12 .e 2 T2 18
e M B 4 2 0w 4 BOU
ia 8i .. Watered .. 28 :
% Caseia siamea Dt; . .. 87 486 29 48 20 %0 80

| A305. Direct 3owing—Comparison of burning and n0 burning,
soil working and mo soil working before sowing (vide paragraph
125)— )

Experiments Nos. 42 to 47——Emmanur Ezperimental Garden.

Species as shown in the table below. .

Arrangement.—Plot in the open five 100" strips side by side, the
first and last 6 wide and the middle 3 strips 12’ wide. The second
and fourth strips burned ; 4’ buffer lines left between burned and
unburned strips, 50 stakes per liné in each treatment for each
species (i.e., 200 per species per treatment).

' Espacement.—2' x %',
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Soil "preparation in soil worked area, 9” x9” x 6”, “ash mixed
with the soil—in non-soil worked area, just enmough soil working
to be able to sow. )

.

Stock used.—Ten seeds per patch. ' .

Date of sowing.—2nd July 1935.

Treatment.—Kept clean weeded  throughout.

b mNolc.— In the burned areas brushwood was piled 8’ high and beaten down to 4’ high before
urning.

Ef o ) Area not burned. Area burned.
g Measurement on 16th r A ~ -~ -
s Species. January 1987, Worked No soil Worked No soll
] its- working. pits. working.
]
42 Acacia leucophloea .. Percentage survivals . (] é 238 28
Mean height growth fiinches 6.6 8.5° 87" 9.7
48 Acacia planifrons .. Percentage survivals e 53 13 60 42
Mean height growth in inches 28-8” 24-3* 25-1* 22-5°
44 Albizzia amara Perceutage survivals . 29 12 52 21
Mean height growth ininches 15.9* 12-3* 16+1* 12.6°
45 Cassia siamea .. Percentage survivals . 13 . 76 18
Mean height growth in inches 286" . 336" 274
48 Dolichandrons crispa.  Percentage survivals .. 1 1 17 10
Mecan hefght growth in inches 40" 2'6* 9.8 7.9*
47 Wrightia tinctoria .. Percentage survivals . 16 9 47 34
Mean height growth in inches 9:5” 10°27 21.8" 222"

306. Ea:periments Nos. 103 to 108—Emmanur Experimental
Garden (vide paragraph 126)—

Species as shown in the table below.
Arrangement, etc., as above.
Date of sowing.—10th July 1936.

: Area not burned- Area burned.
-g Specles. Measurement on 20th ~
s January 1937, Worked Nosoll Worked No solil
pits.  working, pits. working.
108 Aeacia leucophloea .. Percent survi- 81 17 24 28
. vals,
Mean height growth 1-6" 17" 30" 31"
in inches.
104 Adcacia planifrons .. Percintqe survi- 30 19 89 84
vals.
Mean height growth 507 2-7* 10°2" 88"
in Inchea,
105 Albizzia amara .. Pe;oeintne survi- 80 29 59 45
als. .
Mean helght growth 42 38" 101* X d
in inches.
106 Cassia siamen o Per%el:xuge survi- 61 40 81 78
Vi 3 N
Mean helght growth 80" 82 j R 4 103
in inches.
107 Dolichandrone crispa. Pe:centage survi- 20 18 87 34
als,
Mean helnht growth 17 1.7 28" 25
{n inches.
108 Wrightia tinctoria .. Pel;e.e]t;taue survi- 28 20 80 85
Mean height growth 0" 38 62 e
in inches.
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307. Comparison of sowing entire transplanting and* stump-
planting (vide paragraph 127)—
Ezperiments Nos. 109 to 126—Emmanur Experimental Garden.

. Species as in the table below.

Arrangement.—A B C, C B A repeated ten times in single lines
of 10 plants, 1.e., 100 per treatment per species.

Espacement.—2' x 2,

Soil preparation.—Area burned and ash mixed with the soil,

soil worked 9" x9”x6” for sowing, 9” crowbar holes for stump-
planting and soil worked 9” x9”x9” for transplanting.

Stock used.—Sowing ten seeds per patch, transplanting and
stump-planting one year old plants from Emmanur nursery,

Date of sowing.—15th July 1936.

Date of transplanting.—19th October 1936.

Date of stump-planting.—29th September 1936.

, ﬂgreatment--—Clean weeding in 1 foot diameter circles round the
plants.

Measurement in January 1937.

Experl~ Percentage survivals.
ment Species. - % - - Mean helzllt n lnoheo__‘.
number. Sowing- Trans- Stump- Sowing. Trans- Stump-
planting- fug: planting. ing-
109 Acacig arabica .. RN 84 b .y 27°8° '
110 Acaeia ferruginea .. 62 3 18 i (A ver
111 Acacia le hloea . 70 . 1 41" 41° 10"
112 Acacia sundra .. .. 77 .. 8 £22.8% .. 2:8"
113 Albizzia amara .. . 67 48 26 167~ 40 147
114 Albizzia lebbek .. o 73 74 34 55" 40" 1'6*
116 Azadirachta indica .. 60 42 ] 176" [ X 70
118 Cassia fistula ., .. 49 9 11 2:6” 52" 26"
117 Dolichandrone crisps .. 25 70 53 84" 87 2:5”
118 Feronia e’ephantum .. 4 27 14 1-3* 11" 10”
119 Hardwickia binata .. . 7 . .. 21 .
120 Holoptelea integrifolia .. 2 41 31 8°6* 71 38
12t Prosopis julifiora . 59 1n 1 30-2° 3:8% 50"
122 Prosopis spicigera . 67 1 . 1 20" .
128 Pterocarpus sonlalinus . . 31 24 ‘o 46" 172 .e
124 - Soymida febrifuga .. .. 40 39 .o 2-8° 18
125 Tamarindus indica .. 20 8 .. 76" 40" ..
126 Wrightia tinctoria .. 72 64 61 69° 48" 46

'308. (i) Stump-planting—Best date, (i) Stump-planting and
transplanting—Comparison, and (iii) Comparison of transplanting
at the commencement of the South-West monsoon ‘and North-
East monsoon (vide paragraph 128)—

Experiments Nos. 26 to 31—Emmanur Ezperimental Garden.

Species as in the table below.

Arrangement—A BCDEF, FED C B A in single lines of
-ten plants repeated ten times, i.e., 100 plants per treatment.

Espacement.—2' x 2.

Soil preparation.—Crowbar holes for stumps, pits 6” x 6” x 13
_ for transplants—the area was burned and the ash worked in.

- Stock used.—One year old nursery plants.
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Treatment.—Kept clean weeded.

Dates of stump-planting.—1st July 1935, 1st August 1935, 1st
September 1935 and 1st October 1935.

Dates of transplanting.—16th June 1935 and 8th October 1935.

Stump-planting on Trans-
planting on
A ”

Experi- Measurement ’ P M
1st 1st 1st Oc- 16th 8th
ment Specles. on 12th IJ":‘
- y August Sep- tober June Octo~
number. January 1987, joq5  “1085. tember 1935. 1985,  ber
. 1935.
26 Acacia ferrugi- Percentage . .. 21 21 4
nea. survivals. .
Mean height. . . 18+0" 15'0* .. 81'8
27 Albizzia lebbek. Percentage . .. 20 25 . 8
survivals, . Y
Mean height. .. . 18-7" 14°4 Ve 20°1
28 Cassia margi- Percentage .. .. . 2 .. .
nata. survivals.
Mecan height. Too few plants for measurement.
29 Cagsia siamea. Percentage
survivals,, N . _3 6' .. ..
Mean height. .. S 373" 10°H . .
380 Chlorozylon Percengagia 11 16 2 1 13 ..
ietenia. survivals,
ieten Mean height. 86" 72" 148 007 77
81 Pterocarpus Pemer;ta[l;e 23 18 5 .
alinus. survivals.
sant Mean helght. .o 10°5* 12 70 .o 10°6°

309. Experiments Nos. 96 to 101—Emmanur Experimental
Garden (vide paragraph 129)—

Species as in the table below.

Arrangement.—A; A, B C;Ce D, D: E, E, F,F E, E; D, D,
C; C, B A; A, eto., in single lines of 10 plants repeated 10 times,
i.e., 100 plants per treatment.

Espacement and soil preparalion as above.

Stock used.—A, C D E, 1 year old stumps 01" to 02"

diameter. . )
A; C; D, E; 2 year old stumps 016" to 03

diameter.
B & F | year old transplants 12 to 33" in height.

Treatment.—Kept clean weeded.

Dates of stump-planting.—1st July 1936, 1st August 1936, 1st
September 1936 and 1st October 1936.

Dates of transplanting.—16th June 1936 and 21st October
1936.

Percentage survivals on 20th January 1937,

Transplanting
Expert: Stump planting on on
ment Specl . A \
wimter T At shiem odiber o Ggve
u € - ctober
' 1086, bor1086. 1936, 1086, 1086.
L, - e —————
A142 C1 Cz D) Dy Bi Be B F
9 Acacia arabica e e e e e R Ve es N 1
97 Acac:a Jerrugines .. .. 8 .. .. 5 3 .. 2 15 . .. 8
98  Adecacig sundra .. o2 . 1 o ee 1 4 ‘e 10
99 Azadirachta indiea .. .. 4. 1 1 18 .. 2 o1t .o 46
100 Feronia elephantum. . . 8 8 1 ., e e 1 15 .e 28
10t  Soymidg febrifuga .. .. 1 .. 2 25 15 1 13 2 .. 81

810. Santalum album—Siump-planting—Stomge of stumps
(vide paragraph 149)—
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Sandal storage experiment done in May and June 1986 at

Denkanikota, .

Percentage of sprouting of stumps,
‘ Date.  Numb ~— A =
l?f" ?n‘ ) '3,;‘,5 of z}s_e Packed in tins, Packed in gunny.
stumping. planting. stored. stumps, ~— — —
. Watered. Not Watered. Not
te. watered.

watered,
1936. 1936. atered
27th May 27th May . 24 to 3 42 16 42 18
ears.
20th May 2 y 2 28 24 4
81t May 4 .. 44 24 14 4
2nd June [ .. 92 76 44 8
4th June ] .. 76 68 16 «
6th June 10 - N 40 20 16 8
8th June 12 .o 80 44 8 .o
10th June 14 AN 84 72 16 8
12th June 18 .. 80 60 \ e .o
14th June 18 . 64 44 20 4
16th June 20 . 68 82 8 .

Note.—Thes ti (! i
follonies thn plaﬂf‘);lg' ng varies according to the weather conditiors in the period l.mmpdlutely

Bandal storage experiment done in October 1936 at Denkanikota.

Peroentage of sprouting of stumpa.
A

Date Date Number of Age r y
of of days o% Packed in tins. Packed in gunny,
stumplug. planting, stored, stumps. ~— — —
. Watered. Not ‘Watered, Not
1036.. 1936. watered, e
2nd October  22nd October 20 2to 8 100 84
. years,
4th October 18 T
6th October 16 6982 ’578
8th October .. 14 .. 96 60
10th October .. 12 .. 92 56
12th October O 10 62 32
14th October 8 96 76
16th October [} 76 36 .. .
18th October 4 .. 76 86 62 24
20th October .. 2 . 68 32 36 24
22ad October ve .. .. 94 8 o4 68

311. Leucaena glauca as a cover crop in a teak plantation (vide
paragraph 180)—

Experimental Plot No. 25— Wynaad division.

Arrangement.—A B B A, etc., each treatment being four lines
of ten plants repeated five times (i.e., 200 plants of each treat-
ment).

Espacement.—6' x 6'. :

Treatment.—Teak was stump planted in April 1935 after clear-
felling and burning, (A) control, (B) Leucaena glauca sown on
28th June 1935 in 2" diameter patches worked 6” deep in between
the teak. One hundred seeds per patch sown.

Tending.—(A) pormal district practice, (B) weeded as little as
possible—as is essential for the teak or Leucaena.

Measurements in January 1937.
Treatment. Survival Mef:gl:d, t Difference Bignifi. -

. perceutage, from control. canee,
A. Control . .. . 98 626 X 0°82 Control. .
B. Leyoama ., o v v 601 & 0°32 + 060  0°48 N8
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3123. Effect of soil working and of trenching en the growth of
natural seedlings of Hopea parvifiora (vide paragraph 187)—

Experimental Plot No. 46—South Ciombatore division.

Arrangement.—All undergrowth cleared, all trees except Hopea
parviflora and Mesua ferrea whose crowns were not in the upper
canopy were girdled in September 1932. ILines running across the

plot 10" apart arranged A B C, C B A with five repetitions.

Treatments.—(A) soil worked 3” deep, (B) narrow trenches 3’
apart and 9” deep were cut so as to sever all rocts met with and
were then filled in, Similar trenches were cut and filled in across
the 8’ strip at intervals of 4°, (C) control—no treatment,

These treatments were repeated annually in January.

Experimental Plot No. 47—South Cotmbatore division.
As Experimental Plot No. 46, but under full evergreen cover.

é January 1937 meagsurements.
s, = "
Division. 33 ) Treatment. § Difterence
T E o 2 Mean height, of Significance,
g5 §2 3 means,
& [ @
46 1983 8oil working. 88 871071808 +1045”+8-836" Blcnlﬂ;
oant.
. Trenohing .. 60 388°60"18:28"" +12:38".+38-50" Blgn:gé
O o
South Coimba- Control . 86 26°65"+1'45" Control. :
tore. 47 1983 Soil working. 79 1948”1162° — 0°86”+276" Ng:nslunlﬂ-
Trenching .. 80 18'53'42'26” — 1:25'18°18" Nco‘:,n g'ﬁlniﬂ-
Conmtrol .. 86 1978”+g24" Control. )

818. Best light and shade conditions for regeneration (vide
paragraph 194)—

Chandanathode Experimental Garden—Ezperiment No. 65.
Species— .

(A) Swietenia macrophylla.

(B) Hopea parviflora.

(C) Gluta travancorica.

(D) Cedrela toona.

(E) Dipterocarpus indicus.

Arrangement.—Thirty lines of 100 stakes each arranged
ABCDE, ABCD E repeated six times in single lines for each

species and running from light top canopy shade to full evergreen
shade. :

Espacement.—% x 1}’. '
Stock used.—One and two-year old transplants. Initial height
of transplants (A) 1-0”, (B) 11”7, (C) 107, (D) 1-3” and (E) 2”.
Date of transplanting.—6th to 17th September 1934.
18



Shade conditsoné—
I. Top canopy only left.

_3X7 Top canopy and high middle storey left.
- III. All but undergrowth and low middle storey left.
IV. Full evergreen shade.

Measurements in January 1937, i.e., after three years,

Shade Survi- Mean Difference
Specles. condi- val per height in of 8ignificanoce,
tion. cent. inches. Means.
- I 41 26:901+-1'09 Control.
Swietenia macrophylia .. 11 43 2510+212 . —1'80+2°88 N.8.
111 45 20'13 +1°06 —8'77 +:2'60 8,
1v 24 1950 +1°49 —7-40+2'72 8,
I 58 22804079 Control.
Hopea parvifiora .. .. IX 72 26 40+1'60 +2'60+178 N.&.
I 85 22'30+1'16 —0'504+-1'40 N.8.
v 3 18'60+1°10 —8'2041'85 8.
I [ 27-001:8°21 (*ontrol.
Qluta travancorica .. 11 4 26-004-4-84 ~—2 90+4-88 N.8.
11X 10 21'2244'23 —8'6814'22 N.8.
I 13 151'0+1'25 —12:003-1"25 8.
I 86 48601006 Control.
Cedrela toona .. . n 20 54:61+1 97 +86°00 £2'19 8
I 80 . 46'00+1'95 —2'60 £2'17 N.8.
v 78 20'%0+1°07 —188011:2'10 S,
5 I 87 17°20 4102 Control.
Diptorocarpus indicus .. . 1I 28 .16°20+2'10 —2004+2'84 N.8.
111 12 1027 +:1-87 —6:93 4-2:00 . 8
Iv 22 6001048 —1120+1'18 8,

314. Effect of burning in evergreen forest before artificial
regeneration of. evergreens under top canopy cover (vide paragraph
197)—

Chandanathode Experimental Garden—Experiment No. 101.

Arrangement. —ABCDEFGHIJKL LKJTHGFEDCBA repeated
nine times in lines of 20 stakes (10 burned and 10 upburned), i.e.,
90 stakes burned and 90 stakes unburned per species.

Espacement.—3" x 1§'.

Soil preparation.—Sowing 1’ diameter patches worked 6” deep.
Transplanting.—1" cube pits.

Stump-planting.—Crowbar holes.

Cuttings.—Crowbar holes.

Species, method and date of introduction—
A. Artocarpus hirsute stumps 0-3”/0:4” diameter planted on
17th July 1936.

” ” 1. ﬂ 3
B. Swiectenia macrophylla transplants 30”/36” high. § 28

” o1 SR
C. Artocarpus hirsuta transplants 18” high. L & -
D. Dipteroléarpus indicus transplants 40” /48" high. 9‘8_5:
E. Cedrela toona cuttings 18” high. . .« 5

. F. Cedrela toona stumps 0-7”/0-8” diameter planted on 17b
July 1936, .

189

G. Hopea parviflora sowing 10 seeds per patch gown en 9th
June 1935.

H. Hopea parviflora transplants 30”/36” high planted on
16th July 1936. .-

I. Hopea parviflora transplants 12” high planted on 16th
July 1936.

J. Dysoxylum malabaricum sowings 5 seeds per patch sown
on 9th August 1936.

K. Dysoxylum malabaricum transplants 20”/24” high planted
on 16th July 1936.

L. Dysoxylum malabaricum basketed plants 6”/12” high
on 15th Auguast 1936.
Weeding.—Normal district practice.
Karian Shola Experimental Garden—Ezperiment No. 62.
Arrangement.—Ten burned and ten unburned. - ’
Strips arranged AB, BA, etc. Each strip containing eight. lines
of ten plants— :

- One line Hopea parviflora transplants 23" high.

One line Calophyllum elatum transplants 93" high.

One line Gluta travancorica transplants 94" high.

Two lines Artocarpus hirsuta transplants 63" high.

Three lines Swietenia macrophyila transplants 194” high.

The number of plants was thus 100, 100, 100, 200 and 300 for
the species in the order given above for each treatment.

Espacement.—3 x 1},

Soil preparation.—9” cube pits.

Date of transplanting.—5th and 13th July 1936.
Weeding.—Normal district practice. _
Karian Shola Eacperimcntal'Garden—-Experiment No. 64.

Arrangement.—Burned and unburned strips in the order AB,
BA, etc., repeated 16 times in single lines of 10 plants, i.e., 160
plants per treatment. "

Espacement, etc., as above.

. Stock used.—Hopea parviflora natural forest transplants 53"
igh. ’

Date of planting.—T7th July 1936.

Unburned. Burnped.
Experimental garden. Species. Survi- Mean BSurvi- Mean
val per height. val per height,
cent. oent,
Chandanathode 1 Artocarpus Airswls stumps .. . 62 206~ 70 2:16~
Expeciment 101. 2 Swietenia macrophylia transplants ., 86 81-20* 84 80-60"
8 Artocarpus hirsuta transplants .. 32 640" 28 6-62~
4 Dipterocarpus indicus transpiants ., 39 36°20" 63 38-90°
5 Cedrela toona cuttings . o 56 19-02" 62 20°¢0”
6 Do.  stumps S . 43 14'8%" 56 14:00”
. g HopoaDpamﬂom—-wwlnn . . 80 2397 8¢ 2287
. 0,

transplants . 97 11'39* 96 11-23~
9 Do. . do. . i
10 Dysozylum malabaricum——sowin, .. 14 582" 19 5377
}% 33- tnm? ants. 77 1819 87  18'83"
0 O+ ¥ g
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. Unburned. Burned.
den. Species. Survi- Mean Survi- Mean
hixp erlmenfial Ll v val per height. val per height.
- - oent. cent.
Karisushola 1 Hopea parvifiora—transplants .. 89 3:81” 36 862"
experiment 62.

2 Swietenia macrophylla —transplants .. ] 21:80" 8 21-60*

3 Artocarpus hirsuta —transplants .. 4 504" 2 576"

4 Gluta travancorica—transptants .. 25 837 32 7-64”

5 Calophyllum elatum—transplants e . 2 576" 2 495"

Karlanshola Hopea  parvifiora—natural  forest 70 404" 78 416"
Experiment 64. seedlings, -

—_— et —
Avt:mg& of all species and all experi- 54 1242 57 12:84"
ents.

315. Direct sowing—Best date (under top canopy only) [vide
paragraph 199]—
Chandanathode Experimental Garden—Experiment No. 92,
Species.—Cedrela toona.
 Arrangement.—A B C D, D C B A repeated ten times in single
lines of ten plants (i.e., 100 per treatment).
Espacement.—3' x 13,
Soil preparation.—Patches 1’ diameter worked 6” deep.
Stock used.—Ten seeds per patch.
Date of sowing—
(A) Tth May 1936.
(B) Tth June 1936.
(C) 7th August 1936.
(D) 15th September 1936.
Weeding.—Normal district practice.
Chandanathode Ezxperimental Garden—Experiment No. 98.
Species.—Swietenia macrophylla.
Arrangement, etc., as above.
Chandanathode Ezperimental Garden—Experiment No. 91.
Species.—A crbcarpus fraxzinifolius.
Arrangement, etc., as above.
" Karianshola Ezxperimental Garden—Experiment No. 52.
Species.—Acrocarpus fraxinifolius.
Arrangement, etc., as above.
Dates of sowing—
" (A) 15th June 1936.
(B) 15th July 1936.
(C) 1st August 1936.
(D) 15th September 1936. :
- Karianshola Exzperimental Garden—Experiment No. 53.
" Species.—Palaquium ellipticum,
‘Arrangement, etc., as above.

i

Karianshola Ezperimental Garden—Experiment No. 54.
Species.—Swietenia macrophylla.
Arrangement, etc., as above.

Survival percentage in January 1937.

b g 2 &
, OE S . & » g
Locality. Species. E;(‘perl TR = & R £
ent £ X * g2
number. =&~ felal ,:2 F&3
= ~ £ =
Chandanathode .. Cedrela toona .. .. .o 92 7 3 40 18
Swietenia macrophylla .. 93 2 .. .. ..
Acrocarpus frazinifolius ..oon 32 40 ;13 29
Karianshola «o Acrocarpus frazinifoliue .. b2 21 24 22 7
Palaquium ellipticum .. b3 11 8 8 1
Swietenia macro phylla .. b4 9 7 4
Mean height growth in January 1937,
Chandanathede .. Cedrela toona .. .o oo 02 3:20” 380" 328" 2397
Swietenia macrophylla .. 93 400" .. .. e
Acrocarpus fraximfifolius . 91 403" 3'83’ 380" 384"
Karianshola .. Acrocarpus fravinifolius .. b2 332" 208" 362" 240"
Palaguium ellipt cum . 538 384" 881" ¢'85” 1'20*
Swielenia macrophylia .. 54 592" 480" 518" .

316. Entire transplanting—DBest date (under top canopy only)

[vide paragraph 201]—
Chandanathode Lirperimental Garden—Ezperiment No. 94.
Species.—Swietenia macrophylla.

Arrangement.—A BCD EF G, GF E D C B A repeated ten

times in single lines of 10 plants (i.e., 100 plants per treatment).
Espacement.—3' x 1}’.
Soil preparation.—1" cube pits.
Stock used.—2-year old plants 18” to 24” high.

Dates of transplanting—
(A) 15th June 1936.

(B) 1st July 1936.

(C) 15th July 1936.

(D) 1st August 1936.

(E) 15th August 1936.

(F) 1st September 1936.

(G) 15th September 1936.
Weeding.—Normal district practice.
Chandanathode Experimental Garden—Experiment No.. 95.
Species.—Cedrela toona. .
Arrangement, etc., as above.
‘Stock used.—One year old plants 12” to 24” high.
Chandanathode Experimental Garden—Experiment No, 96.

Species.—Hopea parviflora,
Arrangement, etc., as above.
Stock used.—One year old plants 12” to 24” high.
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Chandanathode Experimental Garden—Ezperiment No, 97.

Species.~~Artocarpus hirsuta.
_Arrangement, etc., as above.
Stock used.—One year old plants 6” to 12” high.

Chandanathode Experimental Garden—Ezperiment No. 98,

Species.—Calophyllum elatum.

Arrangement, etc., as above.

Stock used.—One year old plants 6” to 12” high.
Karianshola Experimental Garden—Experiment No. 56.
Species.—Artocarpus hirsuta.

Arrangement, etc., as above.

Stock used.—One year old plants 5” to 8” high.
Karianshola Ezperimental Garden— Experiment No.
Species.—Swietenia macrophylla.

Arrangement, etc., as above.

Stock used.—One year old plants 18” to 28" high.
Karianshola Experimental Garden—Experiment No. 58.
Species.—Calophyllum elatum.

Arrangement, etc., as above.
Stock used.—One year plants 6” to 14” high.

Survival peroentage of plants
transplanted on
RS

. £
H s s 88 i
= . . o
Locality. & 5 Bpecies, R § ~&3 28 <3 § £
&3 8 » 83 2 g2 %4 gz
o g7 % 5 B 5 3
Chandanathode. 94 Swi;te{;ia macro- 95 81 69 72 84 23 02
a.
95 Ce n¥¢ toona 87 85 03 80 20 72 81
98 Hopea parviflora. 4 94 8 06 06 29 67
97 Artocarpus 37 8 7 8 20 25 2¢
hirsuta.
98 Cal«l;a::hyllum 84 80 76 80 86 64 20
elatum
Kariansho's .. £68 Artocarpus hirsula. .. 3 1 2 3 14 7
57 Swietenia macro- 86 60 82 84 48 78 60
58 Oal%hyllum elatum. 2 6 1 2 -8 -
Mean height growth Illﬂlll of
-+ plants brnuplu
b1
8 ' )
) TR T
Looality. g3 Species. ag 5 Ae T 3 22
- §8 7 g8 33 g= 23 o
ﬁ o5 F o9 F ¥ 1
Ohandanathode. 94 Swi;ta’rzlia macro- 1740 1800 21°10 1750 20°60 18'60 19'00
pryda
. 95 Cedreta toona ., 1585 1398 13068 772 610 496 815
08 Hopea parviflora. 17 50 16°55 1700 1745 1410 1222 12:60
97 Artaca;ﬁul 467 888 267 225 " 60 2
hir
08 Calophylium 883 780 668 860 598 552 320
siatum.
4 387 414

Karlanshols .. 56 Astooarpus hirsuta. 5647 100 650

00
- b7 Swwtcma macro- 2240 2316 2460 23'20 2980 23'20 e

[ 1] C’w wm dlatum, 6'50 788 700 860 . 38
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817. Stump-planting—Best date (under top canopy only) [vide

paragraph 202]—

Chandanathode Ezperimental Garden—Ea}perimeni No. 99.
Species.—Artocarpus hirsuta.
Arrangement.—~A BCD E , ED C B A repeated ten times in

gingle lines of ten plants (i.e., 100 plants per treatment).

Espacement.—3’ x 1}'.
Soil preparation.—Crowbar holes.
Stock used.—One year old plants, stumps 0-3” to 0-4” diameter.

Dates of stump-planting—
(A) 15th May 1936.
(B) 1st June 1936.

(C) 15th June 1936.
(D) 1st July 1936.
(E) 15th July 1936.

Weeding.—Normal district practice.

Chandanathode Experimental Garden—Experiment No. 31.
Species.—Cedrela toona.

Arrangement, etc., as above.

Stock used.—One year old plants, stumps 0-3” to 0-4” diameter.

Chandanathode Experimental Garden—Exzperiment No. 103-A.

Species.—Cedrela toona.
Arrangement—A B . . . . JKKJ . . . . BA,

etc., repeated four times in lines of 12 plants (i.e., 48 plants per
treatment).

Espacement.—1} x 1¥'.

Soil preparation.—Crowbar holes.

Stock used.—One year old plants, stumps 0-2” to 0-3” diameter.
Dates of planting.—Fortnightly from May 1st to October 1st.

Chandanathode Ezperimental Garden—Experiment No. 103-A.
Species.—Artocarpus hirsula.

“Arrangement, etc., as above.

Stock used.—One year old plants, stumps 0-8” to 0-4” diameter.

Measurements in January 1987, showed the followmg =
Survival percentage of stnmps planted on |

v 3 3 .-‘
g e . g . e 2 2 g
: BEREEEREEE
g Species, A T > 8 E 8 2
g S 3 g b Z E, 2. 05, 3
. i H2 = - o =4 - “g 38
i = % 3z % 5 3 2 #8 28 8
o '8 5 8 B E B F 3 3 & 3
90 Artocarpus hirsuts. .. 62 58 66 59 80 .e .o .. . .
1 Cedrela toom‘n . 87 7 18 b5 63 . .. . ..
108 A Cedrela toona 25 58 20 8 17 54 58 21 2 42 10
104 X drtocarpue 2 3 8 28 15 18 17 5 10 1 0
“ :
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Mean helght growth in inches of stumpa planted on

1

3 »
3 ® P §
: S > © 2 a 2
g 2 © 2 < 2 2 - g g ':
8 2 & 2 -1 8 = - g < §
-
g Spocies. & Y : § - B é E 5.
g i 8 o] % a4 ) g
' = o ¢ < g g3
£ ¥ 22 £ 3 8§ 3 § z %
& 3y 3 € 3 & =@ 8 %3
99  Artocarpus .. 178 217 212 210 217 . .e .
hirswda. . 572 789 .. . . = o
' e 9% - 450 100 148 520
100 Cedrela toona. L [} }ZO [ 22 4 18 %o . : ' .
llgiﬁ i‘;‘;’:ﬁ.ﬂ“réﬂ:"“' Yo S Ban 8% 448 166 171 200 260 198 196

hirsuta.

318. Comparison of sowing, transplanting small, medium and

large transplants and stumping with small and large stumps (under
top canopy cover) [vide paragraph 203]—

i B C, etc., etc., CBA,

Arrangement for all experiments, A , et '

repea::ad gen times in single lines of ten plants (i.e., 100 per treat
ment).

Espacement for all experiments 3’ x 1¥.

Soil preparation for all experiments— ,
Solzjoirf)g 1’ diameter patches worked 6” deep.
Transplanting 1’ cube pits.

Stumping crowbar holes.

Weeding for all experiments.—Clean weeding.

I.—~Artocarpus Hirsuta.
Chandanathode Experimental Garden—Ezperiment No. 46.
Stock used— :
~ (A) Sowing 10 seeds per patch (12th June 1934). .
(B) Transplants 6” high one year old (20th August 1 g:g
(C) Transplants 12” high one year old (20th August 1934).

(D) Stumps 0-22” diameter one year old (20th August 1923.
(E) Stumps 0-10” diameter one year old (20th August 1934).

Chandanthode Experimental Garden—Ezperiment No. 67.

Stock used—
" (A) Sowing 10 seeds per patch (10th June 19385).

(B) Transplants 7-6” high one year old (19th Atgust 1985).

(C) Transplants 16” high one year old (19th August 1935).

"~ (D) Stumps 0-2” diameter one year old (19th August 1935).
(E) Stumps 0-45” diameter one year old (19th August 1935).

Chandanathode Experimental Garden—Ezxperiment No. 84.
Stock used—
(A) Sowing 10 seeds per patch (3rd June 1936). "
(B) Transplants 8” high one year old (25th July 1836).
(O) Transplants 22” high two yesrs old (26th July 1936).
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(D) Transplants 32” high two years old (25th July 1936).
(E) Stumps 0-25” diameter (25th July 1936).

(F) Stumps 0-45” diameter (25th J uly 1936).
Karianshola Ezxperimental Garden—Experiment No. 60.

Stock used—

(A) Sowing 10 seeds per patch (26th March 1936).

(B) Transplants 7” high three months old (17th June 1936).
(C) Transplants 25” high one year old (17th June 1936).

(D) Stumps 0-2” diameter three months old (17th June 1936).
(E) Stumps 0-4” diameter one vear old (17th June 1936).

II.—Acrocarpus Frazinifolius.
Chandanathode Experimental Garden—Experiment No. 85.
Stock used—
(A) Bowing 10 seeds per patch (3rd June 1936).
(B) Transplants 74" high one year old (6th August 1936).
(C) Transplants 18” high one year old (6th August 1936).
(D) Stumps 0-6” diameter one year old (6th August 1936).
(E) Stumps 1-5” diameter three years old (6th August 1936).

Karianshola Exzperimental Garden—ﬁ'xperiment No. 51.
Stock used—

(A) Sowing 10 seeds per patch (15th June 1936).

(B)gTr)ansplants 5” high three months old (17th September
1936).

IIT.—Cedrela Toona.
Chandanathode Ezxperimental Garden—Ezperiment No. 49.

~ Stock used—

(A) Sowing 15 seeds per patch (12th June 1934).

(B) Transplants 7” high one year old (1st August 1934).
(C) Transplants 11” high one year old (1st August 1934).
(D) Stumps 0-46” diameter one year old (Ist August 1934)

:Chandanathode Egperimental Garden—Experiment No. 69.
Stock used—

(4) Bowing 10 seeds per patch (10th June 1935).
(B) Transplants 83" high one year old (18th August 1935).
(C) Transplants 20” high one year old (18th August 1935),

(D) Btumps 0-5” diameter one year old (19th August 1935).
(E) Stumps 0-27” diameter one year old (19th August 1935),
19 -
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Chandanathode Experimental Garden—Ewpenment No. 89,

Stock used—
(A) Sowing 10 seeds per patch (3rd June 1936).
(B) Transplants 9” high one year old (23rd July 1936).
(C) Transplants 30” high one year old (23rd July 1936).
(D) Stumps 0-25” diameter one year old (23rd July 1936).
" (E) Stumps 0-7” diameter one year old (23rd July 1936).

Karianshola Experimental Garden—Ezperiment No.. 55
Stock used—

(A) Sowing 10 seeds per patch (15th June 1936).

(B) Transplants 7” high three months old (17th September

1936).

(C) Transplants 15” high one year old (17th September
1936).

(D) Transplants 27 high one year old (17th September
1936).

IV.—Swietenia Macrophylla.
Chandanathode Erperimental Garden—Ezperiment No. 47.
Stock used—
(A) Sowing 10 seeds per patch (12th June 1934).
(B) Transplants 81” high five months old (1st August 1934).
(C) Transplants 16” high one year old (Ist August 1934).

Chandanathode Ezperimental Garden—Experiment No. B8.
Stock used—
(A) Sowing 10 seeds per patch (10th June 1935).
(B) Transplants 6” high four months old (18th August 1935).
(C) Transplants 18” high one year-old (18th August 1935).
(D) Transplants 35” high one year old (18th August 1936).

Chandanathode Ezperimental Garden—-Empenment No. 86.

Stock used—
(A) Sowing 10 seeds per patch (8rd Juné 1936)

(B) Transplants 6” high four months old (23rd June 1936).
(C) Transplants 18” high one year old (23rd June 1936).
(D) Transplants 35” high two years old (23rd June 1936).

Karianshola Experimental Garden—Experiment No. 32.
Stock used—
.(A) Transplants 863" high one year old (17th August 1934).
(B) Transplants 163" high one year old (17th August 1934).
- {Q) Transplants 4” high two montbg old (17th August 1984).
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Karianshola Ezperimental Gafden——E:vpenment No. 45.
Stock used—

(A) Transplants 8-5” high five months old (20th August 1935).
(B) Sowing 5 seeds per patch (1st July 1935).

Karianshola Experimental Garden—Ezperiment No. 59.

Stock used— .
(A) Sowing 10 seeds per patch (17th June 1936).
(B) Transplants 7” high four months old (17th June 1936).
© Transplants 14” high one year old (17th June 1936).
(D) Transplants 30” high one year old (17th June 1936).

V.—Hopea Parviflora.
Chandanathode Experimental Garden—Experiment No. 48
Stock used— ‘
(A) Sowing 15 seeds per patch (12th June 1934).
(B) Transplants 9” high one year old (16th August 1934).
(C) Transplants 20” high two years old (16th August 1934).

Karianshola Experimental Garden—Experiment No. 48,
Stock used—
(A) Transplants 7-7” high one year old (21st July 1935).
(B) Transplants 3-4” high one year old (21st July 1935).
V1.—Gluta Travancorica.

Chandanathode Experimental Garden—Ezperiment No. 87.

- Stock used—

(A) Sowing 10 seeds per patch (not done).
(B) Transplants 13” high two years old (6th August 1936).
(C) Transplants 28” high two years old (6th August 1936).

(D) Stumps 0:4” to 0-8” diameter four years old (6th August
1936).

* VIL.—Calophyllum Elatum.
Chandanathode Experimental -Garden—Ezperiment No 90.

Stock used—
(A) Transplants 73" hlgh two years old (6th August 1936).
(B) Transplants 28” high two years old (6th August 1936).

VIII.—Mesua Ferrea.
Chandanathode Experimental Garden—Ezperiment No. 88
Stock used—

(A) Transplants 7}” high one year old (6th August 1936).
20



148

IX.—~Araucarig Cunninghamis.

Karianshola Ezp
Stock used—

(A) Transplants 4~

erimental Garden—Eacperiment No. 63

high 18 months old (g4, Tuly 1936).

Peroontage suryivyls nJ,
anuary

8 : «« Kara; .o
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319. Trans
P
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Stock used-.
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Pecies.—Palaguiyym, ellipticum “perment No. 18,

Amnﬂemant’ ete.

" _ .
*» 88 above byt 200 plants per treatment
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Stock used— R
(A) Nursery transplants three years old 17”/36” high.». .

(B) Natural forest seedlings 17”/36” high.
Date of transplanting.—24th August 1935.

Measurements in January 1937 showed—

i Survival Mean helght in
. ' percentage. inches,
rime oAL O —
Speocles. Expe! ot foruuatioB. Nursery Natural Nurser Naturai
trans- furest Lrans- foreat

. plavts. plants. -plsuts. plal:t.o.
o R R N R T
320. Comparison of naked root transplanting and basket plant-
tng (vide paragraph 205)—
Karianshola Experimental Garden—Experiment No. 33.

Species.—Dipterocarpus indicus.
Arrangerhent.——A B, B A repeated ten times in single lines of
ten plants (i.e., 100 plants per treatment).
Espacement.—3’ x 13",
Soil preparation.—1’ cube pits.
Stock used— ,
(A) Two months old transplants 3-3” high.
(B) One month transplants were basketed on 29th July 1934
and when the baskets were planted the plants were 3-0” high.
Date of transplanting.—17th August 1934. .
Treatment.—Kept clean weeded.

Karianshola Experimental Garden—Experiment No. 61.

Species.—Gluta travancorica.
Arrangement, etc.—As above.
Stock used—
(A) Transplants 6” high seven months old.
(B) Transplants 9” high seven months old.
(C) Trapsplants 13” high seven months old.
(D) Basketed plants 6}” high seven months old.

~ Date of transplanting.—18th June 1936. _
Karianshola Experimental Garden—Ezperiment No. 78,

Species.—Vateria indica.

Arrangement.—A B, B A repeated 11 times in single lines of
five plants (i.e., 55 plants per treatment).

Espacement, etc., as above.
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Stock used+
(A) Traneplants 74” high four months old.
"(B) Transplants 18}” high four months old.
(C) Basketed plants 10” high four months old.

Date of transplanting.—2nd October 1936.

Measurements in January 1937,

- ‘Brper- , Survival Mun height
e Specie-. ment © - Trestment., percent-

pumber. e age: lnnhen.

owmoarpm mdicm .. 83 Basketplanting .. .. .. 42 1107
Transplanting e e . 11 1201

Glutd tﬂmmeorm . - 61 8" Transplants -,, . . 13 6:40”
. 9" Transplants . . . 15 024"

g 12 Transplants .. . .o 16 1244

. : 8}’ Basketplants .. o . 2% 76"

Vateria indica .e . 78 wH Tmnlpllntl . . . 78 1060
4 ) 1 " Transpla; nh .. . . 73 14.90”

’ Baaketed plants . . 86 900"

321. Propagation by cuttmgs—Best date of planting (vide para-
graph 207)—

Chandanthode Ewpenmental Garden——E:cpeﬂment No. 103-B.

Species.—Cedrela toona.

Arrangement—A B . . . . JEKKJ . . . . .BA,

etc., repeated four times in single lines of 12 stakes (i. e., 48 plants
per treatment).

Eispacement.—1} x 1§'.

4 Stock used.—Cuttings 18” long from nursery plants one year
old.

lgsé)ates of planting.—Fortnightly from May 1st to October 1st

Treatment.—Kept clean weeded throughout.

Measurements in January 1937 showed the following :—

Cuttings planted on.

P

’ .y 1B 3
s . & , $ o

s § 5§ £ ¢ § & = A

a ™ 3 - a - > g E

- by . g s .

b g g = b '5 g e %

s = 4 [ B " - &

-~

: 8 5 8 ¢ & 3 £ s § 3
Survival " per .. ..13 17 4 4 81 86 48 94 88 18
Cenme-

®
&
3

Mean heightin .. 11.36 1800 1432 1488 1390 10.60 612 62 617
inches.

~
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822. List of insects released in Mass tnfection cages at Denkani-
" kota and at Javalagiri during the year 1936-37—(Vide pa.ra.g:a.ph
214).

.,

Number of insects Number of insects
released. releasad.
T’?‘ ber of Type number of ——
nsects. Denkanikota Javalagiri insects. Denkanikota Javalagiri
. » oage. oage. - cage. cage.
1 . .e .. [] 784 80 . .. - 120 75
.2 o . . 10 12 81 .. .. . 4 ..
3 . . . 56 26 82 . 2 ..
4 . . . 285 568 83 .. 20 ..
5 . . e 72 75 84 . . 4 "
g .o . .e “1 ° 85 . .e 2%3 .333
LR . LX) 8 .. e
8 .e . 18 18 87 .. ot [} 2
Pt 1380 o8 B 70 50
’ .o . ) ) .. & 20
11 : . ‘274 1,088 20 . 18 255
12 . 8,761 844 1 .. .o ..
18 . 1,158 1.840 02 .. A 24 9
14 . 18 27 93 .. 67 100
15 . 200 3. 04 . 2 1~
16 . . ae 110 05 . 7 5
17 . . . 28 97 06 .. NG +.7 76
18 e .. . 2,158 185 97 .. .. i8
19 . e . 2,061 140 98 « . B 2 1
20 . . o 1 28 99 e 1 ..
21 . e .. 218 60 100 . s
22 . .e . 151 885 101 . 17 2
£8 IO § . 850 639 102 . 20 S
24 o 25 310 108 . 80 ..
26 . 1,680 304 104 .. . 1 9
26 o . . 469 5382 105 . .. 7 11
27 . . 75 8 108 o 3 ..
28 " 201 58 107 N 1 - ..
29 .- . 161 33 108 . 9 21
30 . .e 577 125 109 . . 16 2
81 .. . 24 ] 10 . [ 1
32 . . 109 33 111 . . .. 3 ..
L . ] 114 118 . 75 9
. . . 27 4 3 . 284 87
36 e . . 55 40 114 . 13 19
36 .o . . 8 4 1156 35 3
87 ‘oo . 1 1 116 . 20 19
38 . . 1 2 117 . 11 ..
89 e .. .. 256 81 118 5
40 . . e 1 28 119 . 2
41 .e . .o 1 120 . 18 1
42 .e . . 810 184 121 ..
43 .o . . 2 12 122 .. 25 11
44 . . 7 16 128 . . 4
45 . ve . 2 7 124 . 54 1
44 .. .. .o 101 30 126 . .
47 . . . . 126 . 84 5
48 e . . 16 81 127 9 5
49 . . . . 66 128 . . 39 2
50 . . . 0 17 129 .. 1 ]
51 . e . 68 130 .e 87 ..
52 o .. [ 9 181 e 7 ‘e
58 PO 8 8 182 . IO | 38
54 . .- 20 1 183 .. 466 296
85 . . . 157 41 184 . 134 1
56 . . . 4 135 . 4
57 . . . 11 Ve 136 . 23 9
58 . . .. 125 140, 137 .. .e
89 . .. .. 98 107 188 . . 4 3
60 . e e 150 43 189 . . H .
6l . e, ee 18 90 =140 .. . . 29 8
o2 . P 388 53 14 . . 88 e
68 . . . 58 . T8 e .. . . 78 124
e . . . 2 1+ U 1 *. . ..
65 76 « 11 144 o e 4 [}
[.]] .e e 46 ™ .. .a . .o
87 . . .. 986 » 1190 1 . e 1 8
68 : : 48 34 7 . 3 . . ..
69 . . % 550 148 . .. . 7 13
70 . . 26 12 149 . e e 1 e
n .. . . 145 * 01 150 . .. . 63 8
72 . v 35 181 . . .. ..
738 . . s o 2 152 .. . 928 91
74 . . s 274 158 . . .
75 . . .. 024 104 154 [} [
70 . . 968 2 155 . 19
7 .. . .. 74 11 156 ot 46 20
78 . . . 3 [ 157 . . . []
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List of insects released in Mass infection cages at Denkani-
kota and at Javalagiri during the year 1936-37—(Vide paragraph
214)—oont.

Number of insects Number of insects

released. released.
Type number of -

Type number of

i1 8ects. Denkanikota Javalagiri insects, Denk anikota Javalagir}
cage. cage. . . cage, - age.
159 .. .. . 20 2 213 . .. e e ..
160 .o .. .. 32 2 214 .. .. .. 3 ..
L 8 7 26 .. .. .. a1 o
162 .. . .. 2 .. 216 .. .. 2¢ t 8
163 .. .. .. 214 308 217 .. .. . . .
164 .. . .o 36 3 218 . .. .e . 1
165 . 2 8 219 o .e 3
166 . . .. 1 220 . ..
167 . 1 1 221 . 109
168 .. 101 53 222 . . 33 6
169 .. 81 23 223 . e o !
170 .o 89 1 224 . 6 B
171 .e .. 23 1 225 . .. B .
172 .e 15 4 228 1
178 .. 19 Las 227 . .s os
174 .o 874 £6 228 15 8
178 .. . 149 8 220 e .
176 . . . 13 20 230 .. . .. 1 8
177 .« .e e 281 e e T . I 2
178 . 279 8 232 . . .o 181 ]
179 . . 116 16 238 . . 181 4
180 2 .. 234 96 2(
181 .o 1 .o 235 1l .
182 . .. 18 313 236, 10 4
183 .e . } .e ggg . i
% . . L. - 97 80 289 . ‘e .
180 7. 63 15 240+ . . 5 18
187 4 11 241 3 2
188 . 44 1 242 . . 4 e
189 .o .. 248 . . ] 10
190 19 2 244 . . 21 17
191 . 2 .o 245 . 151 61
102 .. L] 246 (] 13
193 . .14 .e 247 . [ 8
104 . 2 . 248 . 9% 2
106 . . 2 3 249 . O
108 . 8 1 250 4 H
197 8 3 251 21 ve
198 . . '] . 262 .9 .
190 . .. 114 3 2563 1 .o
200 .. 52 2 25¢ 225 [} 1
201 . 1 1 266 . 22 ..
02 208 8 258 278 &9
208 . . 17 3 257 1 .e
304 . B 43 71, 258 4 5
208 . ve 11 B2 260 - . . 5 3
206 . .e .e . . 260 - . 1 22
207 .e . e .e 261 . 24 A~ .
208 PO 3 : 262 N i
200 .. ... .. 8 . 268 . N - .
210 o .. .. 72 j . .o
211 .. el e s 2 266 . v e e . ¥
212 i, .. L7 1 e R
. ’ . ' ~ .
L, : ' . RS .

o
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1&8. 275, 276, 232,
Cassia montana .. 156,226 .
Cassia siameq L e 1& 23, 36, 48,121,
. . v T84, . 125, 128, Jss,
.. SN 14 tolu. 148, 186,
158 to 160, 185, 219,
284, 225, 250, 253
B . 2 4, 275, 270, 282,
Castls tomentosa . 1133 sl()h'
m:t;lnmmrmum aug- 04,168, 276
x! 1
Casuarina equisetifolia, 13, 248, 2175%
Codrela Toona .. 50, qﬁ 191.
 hordy m mo 0%
e 0 07, .
e 270, 8¥9-15. -
Cephaloatachyam pe - SR
gracile - 188
Chickrassla tabularis, . 150, 191l198
Chloroxylon swietenis. 15 23 48, 111, 128
: b19,’ 224, 249,
. 275, 276,'232, 808
Cytisus scoparius
(broom) ., .. 168, 164, 164, 168.
276 . .
Oltrus medioa LR 18
Clelstanthus collinus . v . 143
Cordis myxa - 168
Crotalaria juncea (snnn- :
hemp) : 52 to 84
Olldranh jnvanonoh . 166, 224
Cnpresslu e:n'mooarpa 168, 164, 168 276
anbergll lntlfolu 19, 28, 41 42, 85, 77,
) , £10, 225,
%g. évs, 270 279,
g:llgergla g)’::llc&mta .. 219
ergie sissoides 19, 28, 275, 276
Dalbe B 11

Dtphn phyllumzlauoea

Dend:ocalnmus sirlctus 19 23, 109, 156, 188.

184,249, 251, 276 -

Dichrostachys cinom . uo
Dlospyrol ge rberls

Dipter us indicus 191, 195 to 197, sos.

3 243, 278, 513, 814,

- 320
150 168, 164, 168,

Dodones visoosa

Dolichandrone crispa .. 19 23, 48, 125, 127,
ohs, ' 282, 805 to

807.

Dolichons befluis 209

Dyaoxylummnlnbuloum*l% 108, 197, 20:

276, 276,
Ehreth buxtfolfé .
leul emcm (ragi) 2, 117, 188, 147, 300

ylon monogy-
166 119, 225, 278
odypt\u maculats . 167, 276
ugenia arnottltna .e 163, 184,108, 275
Eugenia jambolena ., 154, 334, 226



Gmelina arborea

A

11

" sPROIES, PABAGRAPHS,
Eupatorium spp. * 257
Eug?mrbu tirucalli

166
Feronia elephantum 1%3.9 129, 276, 807,

Ficus spp. . 156

Ifhcom?tla sepiarig 166

Flemingia congesta 166

- Fluggea leucopyrus .. 156 -

Gal;ltherla ragrantis. S s
sima .. e

Givotia rottleriformis, 276

Blochidion  nellgher-

¥ rense

. . ’ 276.
Gluta travancorica " 21, 23, 190, 05, 197

9’

08, 205, 275, 276,
13, 314, 818, 380
19, 23,158, 27, 276

Gossipium barbafdense
(cotton) 147

m) . ..
Grevillea robusta
Grewla orlentalig .
Hakea saligna, .-

- 15
- 156, 219
163, 164, 185, 276
Hardwickia binata

.. 127, 276, 307
Hardwickia pinnata . N 180, 276
Harrisonia bennettij ,. 19, 28, 276
Holarrhena antidysen-

toricy .

. L. 156
Holoptelea integrlfyllm 48§01',27. 156, 276, 282,
_Hopea parviflora

INBEX TO SPEOmg

BPROIRS,

PARAGRAPHS,
Prosopis julifiors <. 10, 28, 48, 81,-127,
%gg, %%g, 275, 276,
Prosopis 8pleigera .. ' 127, 276, 307
Proteum caudatum . ’ 156
Peldium guayavg .. 156
Pterocarpus dalbergloi-
des. .. - 19, 28, 68, 49, 249,
- $75,'%76,'284'(a)
Pterooupuummplum. 19, !‘. 48, 44, 06, 67
_ 77, 89, 84, 156, po4:
. 240, 275, %70, 509
284, 200, 205
Pterocarpus santalinus, 14, 21, 28, 3¢ " 26, o,
R 1 Tyt
: s, 8%78%. 276, 282’
Pterolobiup Indicum ,. ! - 288
Rhus mysorensis . 156
Ricinus commanis ‘2
(castor) = . 2,188
Rubus laslocarpus  °°, lgg
Rubws moluccanys .- 163. 164, 1
uta %x;aveolens 156
8lix babylonica 143, 188, 167
8alix ceeruloeg,

166,187

Salix tetrasperma 163, 166, 167 °

Sansevieria xoylanica . .
lum ajbum

. . 156

5,9, 10, 27, 50, 187, antalum «+ 2, 28,30, 33, 48

188, 101, 192, 195 t3 149 to '158, 185, 208

v' T o 0, 42 07
48, 275, 276, 31 . , 282,

. . 14,18, 315, m‘: Bchlelchera trijuga .. 19,35, 112 156, 219,
yperiocum. igysorgnse, 163, 164, .16 '

IXora parvifgre ¥ . . 15’65 216  Bcutla indica . * 156, 209

Jatropha curens . . 186,225 ° Semecarpus anacardium. 156, 22¢, 225

Jatroph v gossipifolts ;| - “ : 90 ~ Shoroea talura . 26, 148, 276

Juniperus precera . 19, 28, 27¢ Bolanum seaforthia.

Kalanche floribunda, . . 186 o . ' 150
ikiyu (Kenyn grass Soymlda tebrifygs . 48, 127,129, 278, 282
Pennisetum clandes- : 307, 80
tinum) .. 257,288  Stephegyne patvifiora, 156

Lagerstroemia lanceg. Strobllanthes spp, ., 145, 256
lata ‘. .. 19, 23, 276, a7¢ chnos nux vomicy, 156, 219, 224, 395

Lantana ., -+ 2,156, 200, 219,225  Sfrychnos Potatorum,. 24

., 251 to 284 Swietenia Wacrophylis. 8, g, 26, 32, 73 8,

Leucsna glanca 180, 219, 224, 276, : 103%0" 107, 186, 188’

11 : . 90, 101, 195 1 197"

Leuocas martinicensis, 209 99, 201, ‘203 248!

Ligustrum  neilgher: 249, 278 278, 287
Tenge . . 164, 168, 276 313't031%, 3

Linociera intermedis, 22¢  Tamarindus indjen |, 127, 138, 156, g7g

Lycopti:sl’cpm spp. e 1 166 : 807

i‘ﬁﬁ}'v"fs“mf;cgﬁnrﬁ&anl o 180188, 976  rectonn grands .~ 2,3,18, 19,23, 31, 37
dalienum - .. 200 to 40, 47, 81 to 64,

Melia azadirach . 2 77 %0 87,92, 97 4o

Mella dubla - T - 5 . 102, 116 {o 118, 156,

Meliosma wightl 19, 23, 278 ° . . 169, to 182, 188, 249

Mesua ferrea « T, 1lto 13,24, "1g9, ’ L 1 ) 288, 208

218, 398, 00 208, T ogay Modida ¢ 09t0 300,311

Mlcholla nilsgiries |, T e Termalia ol 158, 101, e10

Miltuss, erjoca » - H Srminalis arfuns 156, 219’ 295

mmunoghe:s:dm o ) 4 Terminalia ohobuta .. 19‘74:& 2¢ to 26, 4s

Mundulea subeross, .. 154, 219, 225, 243 5, 276, 282

Murraya exotio 166, Terminalla crenulata. . a88,45, ¢¢ 7o 7

Murraya koen| . 156,828 . B "“'. 0. gkt

ae wightil . log * @ . Zh“ b 275,
eolitsea zoyianica | 276 : 299" =1, 265, 20,

Nicotiana tabacum : 200 Terminala paniculata, - 19, 28 26,275, 278

Ocimum sanctm 156, 224  Thevetja nerlifolia I E, 17

Olea glandulifera ’ 224 0, Aculeata ‘15 4

Opuntia dillenit  '7 156 Trema orientalls = 9, 22

Palequium ellipticam ' 100, 189, 204, 275,  Vaterla indics- : 190 ;oog, 106

276, 318, 319" Vitex altissima » 295, 320

Pencillaria spicata .. 209 Vitex peduncularis 19, 278

Pennisetum clandesti- Vitex B:amlls : 270
nim (Kikiyn) . 257, 258 YVitex pubescons 23, 27¢

ggﬂﬁomﬁ r:wn{ﬁu ' 190 Webarn 0orymbosa . }g:

anthus emblicy e
Pithesoloblum 56, 15y  Vriehtla tinctoriy Ioi”. 125, 127, 130,
: d a%%'gl“ 22¢, 37¢,
b 0
Pl%ltlg:olo Xylia xylocarpa . 2&:3, 7,240, g7g,

22, 23, 27¢
Zizyphugtrinarvia me'm'iu'f::
Ziryphus jujuba |’ _ngg, 156, 219, 295,

IS
'[’;w‘i:”, L~y a3l
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