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VICULTURAL RESEARCH

ANNUAL REPORT ON SIL
IN THE MADRAS PRESIDENCY FOR THE.

YEAR 193940

PART 1.

Results—Working Plans——Statistics——Staﬁ.

1. RESULTS AND INDIOATIONS.
(i) GENERAL.

o large amount of the work done this

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

The fifth silvicultural conference Wwas held at
and was attended by the Provinci

orest Officer,

Nilambur.
The Research Ranger, Denkanikota, wis deputed to t
Research Institute, Dehra Dun, and Ranchi in order to study
entomology of the spike disease of san

dal and lac work.
Some of the most important results obtained recently are the
following :—

A, Mized deciduous fore

~ 2. (1) The production of practical
Pun, to control the ravages

Fntomologist, Tehra
Mhis 18 a result of the int

Pehra Dun m
al Silvieulturist

November 1939

and the Distuict ¥
he TForest

the

st of good quality.
measures by the Torest
of the Mahogany
ensive work
t and the

choot and collar borers.
that -has been done both by the Forest Tntowologis
in the past four ycars. It is an
the close co-operation

research staff of this province
example of the benefits that are derived by
of practical foresters with the Torest Research Ins

(i) Confirmation of earlier

ymprovement of stump production in te
Jomical use of our sce

make much more €cort
improved the quantity and quality of the stumps
o fact that the prin

(i) Pemonstration of th

lanting can be applied in an Tast Coast type of
lar and even greater benefits than those derived.
of elimate. These investigations have been

of Upper Godavari and Kurnool West and
to the forest research of the pmvin(’o.

titute.

indications in methods  of
ak nurseries. We now
1 and have greatly
produced.

ciple of pre-

monsoon stump P
climate with simi
“in n West Coast type
done by the districts
are valuable contributions

1A
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(iv} Soil and root studies in feak have been started v
Nilambur division. These are the beginnings of important investi-
gations and -have so far consisted of the collection of information
and a preliminary survey of the problems. '

(v) The establishinent of a number of species of exotic
bamboos which are non-thorny and more desirable than our local
bamboo (Bambusa arundinacea).

B. .High clzoation forests.

3. A good start has been made in the raising of wattle (dcacia
de_cuffens) plantations for tan bark in the Palni hills and in the
Nilgiris. : , ’ '

6. Dry fuel forests.

4. _(i) Large scale confirmation from, several sources of the
alarr.mngly high rate of stool mortality (about 10 per cent) in the
coppice working of these forests and hence the vital necessity for
their artificial improvement and regeneration by methods such as
those of rab and taungya. ’

(i1) The conclusion of a number of earlier investigations into
details of the regeneration methods of rab and taungyva and the
start of more advanced investigations into such subjects as the
effects of ash and the burn, of the interval between burning and
sowing, and of the taungya crops on the forest crops.

(iii) The wide scale introduction of bamboos into dry dis-
tricts in places where they are either absent or scanty (and hence
valuable) and into areas invaded by pests such as Lantana and
Strobilanthes for the purpose of reclaiming them.

D. The spike disease of sandal.

5. (i) Great progress 1 insect collections under different
conditions and their identification. This was largely due to the
deputation of the Research Ranger, Denkanikota, to Dehra Dun
and the help and co-operation of the Forest IEntomologist.

(i1) Demonstration of the effects produced by spike control
operations when carried out intensively in experimental areas.
In the Denkanikota spike control area in six years without control
the diseased area increased from 3 acres to 350 acres and in the
next eight vears under strict control measures the diseased area
only increased from 350 acres to 395 acres and in addition five
isolated attacks at distances of from half mile to 2} miles from
the main area were controlled and eradicated.

E. Sccd indents.

6. During the year the Provincial Silviculturist arranged for
the collection and supply of 266 seed indents comprising 93 species
and 112 tons of seed and 36 indents of 16 species totalling 325,000
seedlings and stumps. A large proportion of this stock was col-
lected by the research astaff in addijtion to their m'(iimu"}r duties,

" por THE YEAR 19239-10
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110 Dysoxylum malabaricum.—¥xperimental Plot 23, Wynaad
division, is a similar plot with Dysowylum wmalabaricum. There
has been very little seed fall during the lust seven years but the

treatment has shown no beneficial or deleterious effect.

12. Swietenia macrophylla.—Tt is very noticeable that some
mahogany mother trees produce sbundant natural ‘Tegeneration
under them while others produce little or none. Previous experi-
ments to induce regeneration where it is absent or scanty by

clearing undergrowth and raking the soil have proved unsuccessful.
To continue this investigation Fixperimental plot 142, Nilambur
division, was started in 1936 in which burning before and after the
seed fall has been added to the above treatments.

Enumerations at the end of February 1938, 1939 and 1940
show that burning either before or after seed fall is deleterious.

In Experimental Plot 141, Nilambur division, mature seed
bearers which bear normally a fair amount of fruit but which
produce little or no regeneration have been selected. In the first
year-of the experiment the trees produced a norm
normal seed and this seed
normal number of which
average). S

al quantity of
germinated and produced seedlings a
survived the hot weather (162 per tree

In order to confirm this normality before proceeding further,
all this regencration was pulled up. In the second year the trees
flowered, fruited and seeded normally again and produced 284
-seedlings per tree. One year later 105 scedlings per tree of this
crop were surviving. In the third year the new scedlings averaged
466 per tree.

We have thus not yot found the reason that this regeneration
eventually disappears.

Canopy manipulation over natural regencralion—
Hopea parviflora.

13. Ixperimental Plots 37, 38 and 39, South Coimbatore
division, were opened in 1931 in Karian shola to study the effect
of canopy manipulation on natural regenerat

ton of Hopea parvi-
flora 5 feet to 10 feet high. Three treatments were applied in

which (a) all but the top canopy was cut, (b) the undergrowth was
cut, and () control in which nothing was done.

Casualties have been negligible and during the nine vears the
plots have been open the treatinents have shown the following
average annual height increment : (@) 1.1.5 inches, (b) 88 inches
and (¢) 7-8 inches.

The above figures well demonstrate the benefit obtained by
the canopy opening. The plants in the aren where the undor-
growth was cut (b) have put on a fair girth increment but have
saffered from bark stripping by deer.®

FOR THE YEAR 1939-40 b

14. Experimental Plots 42 and 43, South Coimbatorg dtlwé
sion, were 6pened in 1932 1 Karan shola to study the <f3 ;Ic :«1
cmo’py manipulation on established nat;]rc?il yegene}:r'at;loxza()) ,auogv,t
¥ 7 : ; i whic , 1

aflora. T'wo treatments were appiied i h . ,
ﬂ?ébtg)p canopy was removed and (b) control in which nothing was
don%urin}r the time the plots have been opened the ?nesftalll)hs}};g
redenerat?on in the three treatments has shown ‘t 1le . o. _(_).“1 g
%%raﬁe‘annua! percentage increase In the 1nd1catq1 plots :

e = 3

A—Top canopy 223 per cent.
B———Fufl)l evergrecn shade—control 12 per cent. t
In the whole of the plots, and they total ‘3:! acres, t1u'31e5 ::—
blished regeneration has shown the following average alvlm'mt p«(}b)
centage increase : (a) top canopy only (unfenced) 316 per cent,
full evergreen shade {control) 62 per ccnt.. , o
These ficures well illustrate that to establish young re%,eneu 101
of Hopea it is very beneficial indeed to open the canopy. -
' i is investigation two more sets o
5. In order to continue this investiga two . !
)10&3,“-6?9 opened in 1937. In the first set (J‘Jz\peugleutfltl.lfio,ti
'175 and 76 South Coimbatore divisien) the progress of establis )'u]
regeneration of Hopea parviflore 3 feet to 8 feet high 1s o,bserf e(
unﬁer the conditions of (@) clear felling and (b) top canopy cover.
Since applying the treatments these plotas é\la)xi %h(f)\\‘rtl mrll ‘?Vlm?ﬁ:
increment ;0 foot. s the
ieht increment per tree of (a) 1-6 feet and (b ;0 foot. us {1
%eege}lcial effect gf opening the canopy has shown itsclf even In
the 2 vears after the operation. o
' 16. In the second set (Experimental Plots 72, 1.3 »‘{ndf”.t?[
South Coimbatore division) opened in 1938 the progl'f;sh o} :{, 1;
blished regeneration of Hopea parm{larla 3 gelelt' t: l((g) ?(()3; é;};l)}\
served under the conditions of (@) clear felling, : )
gg:le%c)e full evergreen cover—control. In this set of plots the efftclcu‘
of the three treatments on the unestablished regeneration on the
oround is also being watched. . ) L
i OIn tl:e first twooxem's, the eslablished regeneration has t}’]m\ln
an averase annual height increment per plant of (.(I-)A +(')-4 t(})Z
(i-O(G' and (&) +0-2" ‘while the average annual recrmtnuzg)t t(; 18
class of jon 4 hi 74 per t 73 per
8 -eoenerdtion 3 high has been (@) (} per cent, (
Sl{:t (25)1350?;11 Cleont.) The small regeneration on the ground has
S0 fa’r increased in all treatments.

Mesua ferrea.

7. Experimental Plots 44 and 45 of Sounth Coimbatore
ﬂivi.lci‘r;nEx:gre:?;enned in 1932 to test the eﬂ"ecti’of cimopy}ope’x%mg
on mnatural regeneration of Mesua ferrea 5—10" high. Two
treatments were applied (A) in which only the top can’%?}’ ;"1(;
left and (B the control in which nothing was done. we t“ ’
treatments have shown an average annual height mcromtc;n 0
(A) 107 inches and (B) 5.1 inches; but the small regeneration on
the ground is not as good as it was in either plot.
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Experimental Plots 3 and 4 Wynaad division were opened it
1932 and two treatments applied (a) cutting undergrowth, (bj
control. They show an average annual height increment of (a)
5.9 inches and (b) 1.9 inches. The state of small regeneration
on the ground has not moved. ) :

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

The above experiments show that for Mesua ferrea it is not
advantageous to open the canopy or remove undergrowth at least
before the natural regeneration is 5—10" high. :

Palagquium ellipticum.

~18. In 1938 a set of plots in Palghat division (Experimental
Plots 163, 164 and 163) were opened to determine the effect of
various shade conditions on established regeneration 4 feet to 6 feet
high and unestablished regeneration on the ground of this species.
The shade conditions are (@) clear felling, (b) top canopy shade
only ‘and (¢) full evergreen cover—control.

" Measurenents since the plots were opened show that the treat-
‘ments have produced an average annual height increment per
tree of (@) L6Y. (b) 0-52 and (¢) 0-11". The voung regeneration
on the ground has definitely increased in treatments (a) and (b)
and has remained stationary in (¢). We therefore have the indica-
tion that the opening has been beneficial but this remains to be
confirmed.

Pterocarpus santalinus (Red sanders).

19. A valuable species in some of the dry districts which often
regenerates itsell by seed profusely. but the regeneration dies
back each vear although it increases in density vear by year. The
District Forest Officer, Chittoor, has been very successful in
bringing on this regeneration into @ saphng and pole stage by
opening the canopy over a ‘‘mat " of seedlings which was
considered dense enough to open over.

This procedure has alto been recognized in other districts but
no records had been kept of work done and no counts made to give
an idea of when rcgeneration is sufficient to start operations.
Controlled experiments with this object were started four years ago
and preliminary counts showed that this * mat * of regeneration
contains approximately 530 scedlings per 100 square feet.

Although two of the post four years have been poor ones clima-
tically with only two-thirds of the normal rainfall, enumerations
show that the estabished regeneration class (over 3 feet high) hae
increased by 330 per cent while the total number of seedlings has
decreased dne to early dving back of younger scedlings by only 11
per cent. The treatment of opening the canopy by -30 per cent

-
{

FOR THE YREAR 1939-40

to 50 per cent has thus been markealy successful in the first four

years, We must however continue te observe the experiment until
it has passed through at least one more climatically normal year.

20. A similar experiment in the bringing on of natural regene-
ration of Pterocarpus santalinus is reported from Kodur 1n Cudda-

- pah South division. 1t is however too early to report results yet.

By coppice.

21. In Experimental Plot No. 11, Chittoor division 3 species
(Acacia sundra, Albizzia amara and Azadirachta indica) were
dealt with and 8 treatments applied (1) high cutting with
trimming, (2) low cutting with trimming, (3) low cutting without
trimming. The fourth treatment of high cutting withont trimming
was omitted as a sufficient number of stools was not available and
it was considered: best to get more reliable results with fewer
treatments.

Measurements 5} vears after applying treatments showed the

following mortalities of stools :— .
Percentage ot‘Astools dead.

r— -
Species. High cutting Low cutting Low cutting
wit with without

trimming. trimming, trimming.

PER CENT. PER CENT. PER CENT,
Acacia sundra .. .. .. .. 7 14 13
Albizzia amara .. .o .. . 7 14 9
Arzadirachte indica .e .. .. 7 9 *
Average for all 3 species .. 7 12 11

* Treatment omitted owing to Insufficient number of stoots,
It is thus seen that for all three treatments and all three species
(1,224 stools) the ordinary operation of coppicing has caused 10
per cent mortality.

Tt should be noted that further appreciable mortality has occur-
red in the past year. .
This comparatively high mortality once again brings into promi-
nence the necessity for *‘ rab *’ regeneration in fuel forests to make
up the loss of stock caused by coppice felling.
i Tt will of course be many years before we can determine the
effect of the treatments on the volume and fuel produced.

22, A further experiment in this subject (Experimental Plot
No. 18, North Coimbatore division) was started last year to deter-
mine the mortality of stools in ordinary district work. A coupe
of 96 acres at Bennari in Coimbatore North division was completely
enumerated Defore felling. It has been felled by the district and
the stools (15,500 in number and of 33 species) are being observed.

After one vear it has been observed that 8} per cent of the
stools are definitely dead while a farther } per cent are still green
but have produced no shoots yet. It is probable that further
mortality will cccur.

After a further two years when mortality will be complete
details will be .given by species and by girth classes,
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Teak coppice%z’lfortality of stools,

23. In 1937, a large scale experiment covering 30 acres in aro~
was started in order to determine the effect of different methe
of coppicing on the mortality of stools and the resulting copp
shoots. Nine hundred and sixty teak trees in the area havi
only one shoot per stool were allotted to four treatments a

these treatments were equally spread over the area of the cou
and over the range of diameter classes,

thus randomising t
treatments as far as was practicable.

The treatments were (a) low cutting as near the ground
possible, stools not trimmed, (b) low cutting as near the grou
as _possible, stools trimmed, (c) high cutting 9 inches to 12 inel
above the ground, stools not trimmed_and (d) high cutting 9 inck
to 12 inches ubove the ground, stools trimmed.

Treatments were

H

earried ont in July 1937 after clear felling
other species (including the non-treated teak) in the conpe. Iin

-meration in February 1940 showed that mortality of stools had
to then been negligible [(a) 1.7 per cent, (b) 1.3 per cent, (

1.7 per cent and (d) 1.7 per cent] and coppice shoots averag
16 feet in height.

It is of particular interest to note that with this species” t]
coppice shoots come from very near ground level irrespective of t]
height of coppicing. In the case of the high catting treatmen
the main shoots come from the ground level and a few feeble shoo
appear from the cut edge but these die off in the first few month

21, Coppicing of Santalum album.—An experiment by tl
District Torest Officer, Vellore West division, 1s in progress
which observations are being made on the coppicing of sandal.

Mortality of stools has so far been 10 per cent and these stoo
that died were of the smaller girth elasses. The girths experimentc
with varied from 28 inches to 48 inches at breast-height. Tl

90 per cent of the stools that did not die produced an average of
coppice shoots per stool.

Regeneration by root suckers—Santalum album.

25. An experiment has been done in this subject by the Distric
Forest Officer, Vellore West division. Sandal trees of 27 inches t
A9 inches girth at breast-height were trenched vound. Ninety
seven per cent ol the trees produced an average of 11 root sucker
per. tree, :

Nellore division alsn reports successful regeneration by roc
suckers of sundal to the extent of 50 per cent.

Strychnos nux vomica and Saptndus emarginatus,

Suceessful production of root suckers by trenching round thes
species-is reported by Nellore division.

9
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. . . v .((
] o a—Casuaring equisetifolia.
Regencration by layering—Casuar q

’ atl of
5 ssful  regeneration
- ivisicn reports the success generation
26. Nellere divisicn  reports -t esslil T
Y ‘2{‘)L'1’i:1a equisctifolia by luyerng the loxl;(il &;112 e oy
Casuaring tinued success is obtained by t etl \-er-mten
o 001111_11 ults by avoiding the replanting every
e reaching res . :
have far reachmng ‘ g the
ears that is at present done W ith this sp
years
(11i) SEED.

. o treat tests were
- d rc—treatmcnt.-—Routme seed Ple’tle.‘q‘t:)%nltl hot and
27. Seed p ‘os. the treatments used beimng cold, ity
made with 43 species, enled control in each case. Seed purity
boiling water, with an uutreate ; also recorded.
\ O‘t‘me and seed weights were 2180 - rles Was
perechtie inative capacity of seed of the following species was
The germinative cap:

[ yet ed i —
not '1pparent1y improved by any of the treatinents us

Acacia ferruginca.
Acacia leucophlea.
Acacia melanorylon.
‘Acacia planifrens.
Acacia sundra.

Acrocarpus frazinifolius. -

Aibizzia amdra,
Albizzia lebbek.
Anacarditon ocmc_lcniale.
Azadirachta indica.
Balanocarpus utihs.
Baulunia purpurea.
Baulinia racenoss.
Berberis tinctona.
Bombaz malabancun:.
Calophyllum elatum.
Cassia auriculata.>
Cassia fistula.*

Cassia marginata.*
Cassia signed.
Chlorophora excelsa.
Chloroxylon s_wzctema.
Chori$ia spceiosa.
Cupressus torulosa.
Dalbergia latifolia.
Dalbergia sissoidcs.
Dendrocalamus strictus.
Dolichandrone crispa.
Dolichandrone falcata.
Eleocarpus oblongus.
Eugenia arnottiana.
Erpodia roxburghiana.
Feronia clephantunt.

Givotia rottleriformis.*
Glochidion nellgherrense.
Glute {ravancorica.
‘Gmelina arborea.
Grewia tliefolia.
Hakea saligna. .
Harrisonia bennettir.
Lagerstreamnia lanceolata.
Ligustrum ncilgherrense.
Litsca zeylanica, .
Mahonia Tesehenaultit.
Markhawia platycalye.
Meliosma wightii.
Michelia nilagirica.
Neolitseq zeylanica.
Pitiecolobium dulce.
Ponganua glabra.
Prosopis juliflora.
Pterocarpus dalbrrgz.mdns.
Pterocarpus marsupiuin.
Quercus incana.
Sapindus emarginalus.
Schletchera tryjuga.
Sterenlia urens.
Tectona grandis,
Terminalia clhcbula.”
Terminalia crenvlata.
Terminalia paniculata.
Thyrostaclys o{ivcrl.
Trema oricntalis,
Vateria indica.
Vitex peduncularis.
Zizyphus tneurva.

* See later under special testa.
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( qter 20 times the volume
id;s taken off the fire, the
appears to increase the

_Acac{a auriculiformis
Acacia baileyana, .
Acamg cyanophylla,
Acacia dealbata.
. Acacia decurrens.
~ 29, Soaking in h £
increased the z'elrlxlngloattio?ldgf——(as ot
Juniperus procera.

30. Soaking j

y aKking m co b - f

case of— ° 1d water for 24 hours was beneficial i :
' 1al 1o the

deacia mollissima
Lcucqcna glauca. .
Myrsine wightiung
Zz‘zyphus glabrata.
Zizyphus cylopyrus.,

as the hand can bear)

.
Strychnos nuz vomica

Iy’-{’ytltrqzylon Mmonogynum
quaqumm ellipticum '
Pz.nus longifolia. -
Pinus insignis.

Poinciana elata,
Pterocarpus santalinus.

31. The rcsult

. L suits of pre-treatme
Z';fa%)h 270.  Generally 100 sc:ale(rlnsuf]t'tes
ach test though in a few cases 00!
results of previous years' fests ka;

Soymida febrijuga
‘S:thfycln;os potatorum.
Vitex littoralis
W . . )
I} rz'ght.za tinctoria.
%xylza aylocarpa.
Zizyphus jujuba,
: t~S} are summarized in para-
o Oic 3Otreatn1ent were used in
or 50 seeds were used. The
A e mcluded. . *
. Se pre-treatment—Obdurate
whi usually give a very low or 2
‘(_Ie‘ experimented on with s
geremnation.

te l.;*}peczcs.—ﬁ(‘welve species
maciad 1on t1Sate germination per cenz
s to try and increase their

Tt
1e treatments us
{ s nsed wer ]
a [ 34 1) .
for 21 hours, (¢) soaking i (@) control, (b) soaking in lime :
keeping moist in strow o ltn cold water for 48 hours 1115 water
(d) scorchin aw out of free air cf : s and  then
§ hing over a fir . ar cireulati - :
‘ g a ) . on
and (f) exposing t(; tile, (¢) soaking in concentrated ‘(fleuner.xtmg),
o the sun and watering on alt “E“ I:ihunc acid
-hing alternate davs

RC.:: 1 p > &
u l(l 24 i Vious « aiy e
blu

below :—
g2 = .
Specles. 23 g 5 E o 2 5
i 8 §% Ew &5t 24 2
. . Sk 58 8% E3 3
ﬁcacz_a auriculiformis | s g5 8° 58 E’.‘?
Acacm leucophia M .. 21 9 X 9 N ] &
Ocyac?’ﬁtsfraxinzjoliu.s . fg 14 X 14 X 6 9
C'a op. _aytlum elatum . ~i 10 6 11 0 16 10
Uant(num didymum . 1 1 X X 5 X 7
C‘JSS{G auriculala : t 1 1 x X 2 X
Casria frals .. ST B T R S
i A S SO N
(Err’J iroxylon moenogynum o 1220 13 9 0 33 9
P;wtm rottleriformis ) .. 3 4 X 3 0 35 1
T crocarpus aantalinus | ’ v 2 2 X o ;\: 2 3
Tcrmmalt.a clhebula . 33 27 X a3 X 1 1
rema orientalis .. o 33 : 9 35 16 10 12
: . . ' 50 X v 8 17
- X a -
- X X

NoTE—~X test not. done,
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Concentrated sulphuric acid hastened and greatly improved the
germination of Calophyllum  elatwm, Cassia  auriculata, Cassia
fistula and Cassia marginate while fermenting greatly improved

that of Terminalia chebula.

43, Seed—=Seasonal collection 1
Tests were made of seed collected at fornightly intervals through-
out the fruifing season of 11 species, Acacia leucophlea, Arto-
carpus hirsuta, Cassia fistula, Cassia marginata, Evodia rozbur-
ghiana, Hopea parciflors, Mesua ferrea, Pterocarpus santalinus,
Swietenia macrophylla, Terminalia chebula and Terminalia pani-
culata. In each case these seed collections covered a period of
cix weeks to two months but in no case were there any definite
variations in germinpative capacity throughout the fruiting season.

With each species and each date of collection ten separato tests
of 100 seeds each were done.

34, Method of ' sowing—Hopea
gown (i) with the wings vertical (in the position 1t falls through
the air), (i) on its side (in the position 1t normally lies on the
ground) and covered with earth to a depth of & inch and (ii) on

“ts side but well covered with } inch of soil. Including previous
years’ results the average gernuination of 32 tests is (i) 7 per cent,
(ii) 16 per cent, (iii) 15 per cent. It therefore appears that Hopea
sced should Be sown on its side and covered with carth to get the
best results.

35. Secd, localily test—
lected from Doth the spring and autum crop
Coorg, Javadis, Nerth Coimbatore division,

and the Nilgiris.
d (collected in Octobcr: to December) was

The auntum crop sce
werminative capacity than spring seed

found considerably better in g
(collected in February to ApriD. In both the spring and autumn

crops, the seed from Coorg, North Salem division and the Javadis
gave o better germination than that from the Nilgiris and North

Coimbatore divisions.

i The seed was tested by mounthly sowings and both autumn and
spring crops kept equally well in air-tight tins or in gunny bags.
The 1937 crops kept quite well for two vears and still gave 65 per
cent of the original germination.

36. Weathering of secd—Teak.—TFor the fourth year, experi-
ments were carried out at three centres in the weathering of teak
seed. At each centre 10 tests of 100 sced each were carried out
for each of four treatmwents (¢) sced exposed to sun and rain for
six weeks, (b) as (@) but watered once a week in dry weather,
(c) seed buried in pits in wet straw, (dj control. The treatments
produced 1O appreciable  difierence in germination percentage.
This confirms all previous years’ results.

47. Plantation and natural forest teak sced conparison.—Teak

able sizes and condition in

ceed was collected from trees of compar
each of three centres. Germination tests with this seed showed

-0

-

cithin the fruiting season.—

parviflora—Ilopea seed was

Santalim album.—Sandal seed was col-
s from five localifies,
North Sulem division
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a slight increas‘e in favour of plantation seed. The average ﬁiﬁfl
of the three centres were :—Vlantation seed 39 per celn_-, e
forest seed 33 per cent. 'These are the first tests of this se \ .d
‘ 38. Removal of seed coat.—The soft outer coat an‘d thi dmrin
outer seed coat of Givotia rottleriformis were both removt
testing this species. »

‘Results were— Soft outer Soft outer and

— o hard outer coats
Controls rexfx%:ed. removed.
i 10 40
CGermination per cent . .. 8 N

These two seed coats should therefore be removed before s0w-
ing this species. ' o (
b39 Passage through birds—Azadirackia indica.—In ﬂle\a{l;l&xl
l'epor.t for 1936-37, paragraph 139, it Was'noted. tha-‘ln) 1;1'0;1{' duss
district they were getting excellent results 1B thler r{x o o
Azadirachta indica sceds that has been passed through 8
and pigeons). o |
In Zrder fo test whether this increased ge;mmatuzn‘ M}Sr éludemtlz
mere depulping or to passing through the birds, tests were
at two centres. C
These two tests both showed that the removal of thgfpglelsgzg’»ari
reatly increased germination but whereas in one sel» ; ELa e
‘g‘rbird " ceed was very much better than the depulped seed,
the other sef of tests results were much the same.

i i se of previous years are——
Results including those of previous yea

Geed  Sead passed
— SvSle&l withoub through
Tests. pulp, pulp. birds.
" 57
Average .. 4 15 36
z .

' it ] fiel remove the

It appears therefore that it 15 very beqcﬁ01allfto 1ii1l)bo1\ee he
pulp of Azadirachta indica seed beforle) SO\‘v‘lélg. poss

g 5 e used.

that B B t? 1Otugl(l}l})llt?strsf}:;(legorica __Covering the bed of

40. Covering test—Llit panc . ve bed o

thi}gpecics with straw after sowing the seed was fﬁutnd ’)t;) l):ilcent

ch cermination per cent from 45 per cent (conf1’0 ) L;k “I“i cont
(str':w covered). This includes previous years WOTK ¢

-esents four tests. _ N I
repr;enqced starage —XRoutine storage tests were made with 42
L. A D

1 sults showing the
i 1 iffere hods of storage. Resuits wing
s with different met o ) ults showing L1
El;pcixtei:’s of time that sced of different specics rg'nmu’h rijesxults we
roen i wraph 271 in which previous years  festi
e ded. pa'mcfmpld ld hoted that the table gives indications of
] d. 1t should be le g Indications <
;gi‘us\s)bable longevity of the secd bu‘t) n}:m(}l more tests a
jable results s obtained.
ble results can be o '
gary before relia . d. T
1'340 Secd weighments.—Routine geed weighments, Dtr-n:-wm p
osts, tc., were carried out. he results are given m pi ‘fb .p1
¢ ’ 5 < T < . .
gCSiS,. L Ct'l’e form given in the Note on the weight of see
n th give 4 L
zﬁgxilch) " py S. H. Howard and H. G. Champion
re ' 2y& .

(Forast Bulletin No. 4.1——-19‘28.)
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43. Supplies of seed, seedlings and stumps.—As usual thz

Provincial Silviculturist was in charge of the supplies of seeds,

seedlings, stumps, etc., of the Presidency. The extent of this
routine item of work is not generally appreciated.

During the year arrangements were made for the supply of
266 indents comprising 93 species and 11§ tons of seed and 36
indents of 16 species, totalling 3} lakbs of seedlings and stumps.

A large proportion of this stock was collected by the research stait
in addition to their ordinary duties.

During the past four years we have been endeavouring fo
standardise indents in order to reduce office work, etc., to a
minimum and to ensure that supplies are made with the greatest
efficiency. The Cluef Conservator of Forests has from fime to
time issued orders on sced supplies and it is here brought to notice
that~ non-adherence to these instructions causes considerable
increase in the office work of this division and delays and difficulties
in making supplies.

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

{@) indents should be sent in good time (i.e., before Novem-
ber 30th},

(U) all species should be referred to by their botanical names
and under 1o circumstances by their locab names, and

(¢) indents should be expressed in pounds, and not in indeter-
minate quantities such as bags, etc.

These points are brought to notice as this office has to know

- what seed is available, where and when it is available, and how

much is required to be collected. The seeding season of the same
species varies considerably from year to year and indents often
have to be spread over a number of districts.

A scrutiny of the indents received during the past five years
reveals that an appreciable proportion of the increased office work,
and delays and difficulties were due to lack of foresight by the
district officers concerned and could have been avoided,

For the benefit of indenting officers it i3 again brought to notice
that up-to-date details with regard to seed weiglts, storage,
germinative capacity, etc., of species in common nse are recorded
vear by year in Part 1T of this report.

5. Sorting seed according to size—Teak.—The five vears
investigation on the effect on germination of the sorting of the teak
seed by size showed that this selection so fur as germination is
concertied 1s not economically justified.

In order to determine whether such a selection of seed by sizs
has any effect on later growth and development and particularly
whether it would result in the breeding of any particular strains
of teak, three large seale planting out experiments have been

24
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started, Each of these experiments consists of a latin square of
‘16 sub-plots, each sub-plot being 10x 10 stakes at 6 x 6" espace-
ment. They were raised by stumnp planting following normal
district practice. ' .

Measureients in January 1940 at the end of the second growing
season after planting shows the following :—

Survival perceniage.

SE
Ee .
; » :i; E ax 'C’*ui B 5 -=§
District. gg = (aa ,,3 ;". 55 3 ——‘;
2 2 o8 22 249
He A4 54 T8 3=
© Wynaad .. .. .e 55 99 100 99 99
Palghat .. .. .. 166 98 97 99 98
Coimbatore South .. 80 91 95 83 88
Average .. 98 97 T 85 95
Mean height in feet.
Wynaad .. .. .. 55 5.1 47 4.7 51
Palghat .. .. .. 166 11-0 8-7 9-7 10-3
Coimbatore South .. 80 5-6 61 6:2 55
Averago .. 72 85 6-9 70

The above plots are being kept under careful observation.

46. The eﬁ'cct' of the size, ege and condition of seed bearers on
germination.—The investigation in this subject went on for five
years. Seed for test was collected from seed bearers of the follow-
ing classes (a) old hollow overmature trees of 13" to 15" girth, (b)
well grown trees approaching maturity 43 to 6" girth and (¢) small
immature trees below 3" girth. Tests were done at cach of three
centres and at each centre cach year seed was collected from 16
seed bearers of each class, the seed was well mixed and random
samples taken and tested. Tach test was of 10 sets of 100 seeds

each.
The averaged figures given Dbelow thus represent 15,000 seeds

for each species :—
Germination pereentage of seed from
-

R -
Spectes. Qvermature. Mature, Undermature.
Tectona grandis .. .. .- .. 41 3:7 1‘5,2
Dalbergia latifolia .. . .. .. 25 24 ) .Z})
Pterocarpus marsupium .. .. .. 50 23‘ 42
Terminalia crenulata .. .. o 24 27 33

47. The above fizures afford strong evidence that so far u:
germination is concerned sced from both overmature and under-
mature trees is jusi as good as that from mature trees provided of
course that the tree is old enough to produce fertile seed. In ordet
to test whether this holds goed in the‘later development of the
plants large scale long-term planting out experiments have been
siarted for each species in each of three centres by stump planting.
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In particnlar, we wish to find out whether by this sorting of
seed according to seed bearers we breed particular strains in each
species (e.g., we might be segregating undesirable characters like
the early flowering of teal).
The progress so far of these long-term plants are given below
species by species :—

Teak.
Year Survival pcrcentagef Mean height in feet.
Experiment, of v * — - 8 -
experi- Over-  Mature, Under- Over- Mature, Under-
ment. mature. mature. mature. mature.
Wynaad Experimen-
tal Plot No. 35 .. 1937 o7 a7 94 8.6 88 8-0
Palghat Experimental
Plot Xo. 155 .. 1936 01 91 87 17-8 16°6 20-7
South Coimbatore
Experimental Plot  *
No, 81 . 1938 81 93 87 5-2 47 16
Average .. .. 90 94 89 10-5 100 111
Dalbergia latifolia.
i Year Survival percentage. Mean height in feet.
Txperiment. of r A y ~ Ay
experi- Over-  Mature, Under- Over- Mature. Under-
ment. mature, mature. mature. mature.
Wrnaad = Experimen-
tal Plot No. 36 .. 1987 98 98 98 36 30 [D1
Pullzhn(‘;\ Expor_[imental 1936
Plot, No. 15 . S0 73 2 8.7 -3
South Coimbatore ! 5 ! s o
Experimental Plot
No. 78 ‘e 1938 95 98 935 19 26 2:8
Average .. .. 91 80 92 47 48 41
Pterocarpus marsupium.
Year Survival percentage, Mean height in feet.
Expcriment. of Je A -_ P \ -
experi- Over- Mature, Under- Over- Mature, Uunder-
» ment. mature, mature.  mnature. mature.
Wy:rTSEi t{?xpg}rimcn- 10
ta ot No. 31 .. 936 o7 03 B -8 .
Pa}]»%hé‘t\ ]ixr;ori mental ) i 93 ! 8 o1
ot No. 156 o 1936 80 87 G- il -7
South Colmbatore ‘ 87 162 16 16
Lixperimental Plot
No.77 .. .. 1938 91 96 e 12 1-8 16
{
Average .. .. 89 94 93 91 9.2 91
Terminalia crenulata.
. Year Survival pereentage. Mean height in feet,
Experiment. of - A - r % )
experi- Over- Mature. Under- Over- Mature. Under-
ment., mature, . mature. mature. mature,
Wér‘ag’(ll t’Ig\;{pe’{imen-
a ot No. 37 .. 1937 5 . . -
I’allslhgt\}lxgvrsixnental [ 00 84 85 8-0 80 7
’Int No. 15 .. 1926 2 - - .
South Cotmhatore 87 93 92 132 19-3 198
Experimental Plot
No. 79+ ., .. 1933 8 57 46 54 55 4-3
Average .. e 84 78 74 108 10-9 106

3
48. Seed origin—All-India  teal: seed origin plots—The two
long-term plots in Nilambur and South Coimbatore divisions which
were established in 1934 were maintained. These plots cover 14
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acres’ and 6 seed origins and consist of 40 sample plots which are
properly. randomised. In the course of time we shall be able to
collect comparable growth data from them,

av) NURSERY WoRkK.

, 49’. Effect of shade on germination (dry fuel forests).—DPrevious
years’ experiments were repeated at Ermanur experimental
garden with 18 species. With 10 of these species the shade had
no effect on germination, with seven species it was increased by
shade and one species definitely did Detter in the open.

The species were—
(a) Preferring the open Zizyphus xylopyrus.
(b) Preferring the shade —

Canthium didymwm. _ Sapindus emarginatus.
gkt

Erytlirozylon monogynum Stryehnos potatorum.
Poinciane elata. o Zizyphus glabrata,

Pterocarpus marsupiwm.

(¢) Indifferent 1o the shade or open conditions —

Chloroxylon swietenia, Strychios nwe vomica.
Hardwickia binata Termenalia chebida.
Feronia elephantum. Vitex altissima,
Mangifera indica. Zizyphus jujubn.
Ptergearpus sanlalinus. Soyniida febrijuga

These results in ccmbination with the results of the past five
years show that in general with most of our dry district species
germination is not atfected Dby sheding the seed patches after
sowing.

Note.~—This refers to germinatien only snd not to subsequent sorvivals,

50. Effect of shade and shelter on germination, survival and
growth tn nursery beds—Artocarpus hirsuta.—This species suffers
in the nursery from the very heavy rain of the South-West
- monsoon and later from the hot sun after the monsoon. FExperi-
ments were therefore done at Chandanathode firstly to try and
increase the germination of the species and secondly to try and
minimize losses at a later stage. ) )

The effect of shade on germination was tried by four treatments

(a) the open control beds, «(b) side shodes of woven reed 18” high,

(¢) complete top shade 2’ from the ground, {d) top and side shade
. (b and’'c combined).

The effect of shading in any form was slightly but definitely
beneficial, complete top chading giving the best results as is seen
from the germination percentages (a) 55 per cent, (b) 52 per cent,
{¢) 70 pefdcent, (d) 62 per cent.

The above figures include the results of previous vears and
total 17 tests, ’
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51. The experiment was further extended for Hopea parviflora,
Dipterocarpus indicus and Cedrela toona by trying the effect of
thres kinds of shading during the hot weather on the mortality
and development of seedlings. The three treatments were (@) con-
trol open, (b) 50 per ceut top shade at 3" from the ground, and

~(¢) 100 per cent top shade at 3’ from the ground. The arrange-

ment was that of a latin square, there being eight replications
in each of three repetitions of each treatment.

Results show that shade is beneficial in saving casualties with
Hopeu and Dipterocarpus but that Cedrela prefers the open. »

The shading caused comparatively small differences in height
incremment with all 3 species.

Treatments were applied from end November 1939 to early
May 1940.

The experiments were done both at Chandanathode and at
Topslip.

Hopea parviflora. Cedrela toona. Dipterocarpus
indicus.
Treatment. ~ ~ " A — r % =
Morta- Height Morta- Ieight Morta-  IIeight
lity. incre- lity. incre- lity, incre-
ment, - ment. ment.
PER.~TNT. INCHES. PER CENT. INCHES. PER CENT. INCHES.
(A) Open e 3-0 33 86 37 8.8
{B) 50 per cent shade .. ..o 46 3-3 13 7 32 7-8
(C) 100 per cent shade .. . 44 3-7 70 6-7 25 -8

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

- 52, Nurscry watering experiment.—Experiments were repeated
at Emmanur experimental garden nursery to endeavour to
determine the amount and periodicity of watering necessary in a
nursery to give the best results in germination and survivals.
Three species were experimented with—Albizzia amara, Acacia
planifrons and Prosopis juliflora—and three freatments 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 *‘ hed ”’
referred to is a standard nursery bed 40" x4’ :

Results including those of previous years are—

: } B
Species. Treatment. 10 gallons 10 gallons 5 galiona
daily. on alter- on alter-

nate days. nate days

Albizzin amara .. .. Germination percent .. 23 20 26

€,

Alean height in inches in Febru-

ary . . .. .. 13 10 10

Azaiirachia indica .. Germination percent .. .- 11 11 11
- . Mecan height in inches in Feb-

ruary . . . 10 10 16

Prosopis julifiora .. @ermination percent .. .. 18 15 13
Alean height in inches in Feb-

ruary .. .. .. . b4t} 33 27

Aeacia planifrons .. QCearmination percent .. 54 46 43

t .
Mean height in inches in Feb-

ruary .. 22 20 19
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The above figures show that within the range of these experi-
ments watering has comparatively little effect on germination and
height growth. It is probable that in these experiments we are
‘gtill considerably over-watering. :

53. Effect of repeatedly using the same nursery beds——Teak.—
A set of experiments has been started in four centres to determine
the effect of repeatedly using the same nursery beds for the
production of teak stumps and also to see whether the fertility
of the beds can bs kept up by artificial manure or green manure
crops.

In each experiment there are 16 standard beds each 40"x 4’
which were allotted to 4 treatments on the basis of their outturn
of the best size of stumps in the first year. The freatments are
(A) beds sown each year—mno 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. ‘

54. At the end of the first year the average outturn of stumps
per standard 40’ x4’ bed sown with 40 Ib. of seed for all experi-
ments taken together was as follows :—

Number of Average Percentage Number of un-
usable stumps diameter of of stumps usable stumps
03" to 0-8” usable stumps. usable. less than 0-37
. diameter. diamoter.
: INCH. TER CEXNT.
1,688 0-42 42 2,393

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 nursery
practice. It is to be noted that each bed produced enough stumps
of the best size to plant up one acre of plantation at 6 ft. x 6 ft.
espacement and still left a reserve for casualty replacement. It
iz particularly to be noted that, at the end of one year, only
42 per cent of the stumps produced were of the best size.

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

Number of usable (0-3” to 0-8” diameter) stumps per standard

bed.

A n C D
First yoar .. 1,688 1,658 1,688 1,638
Second year .. 935 .. .. 1,101
Third year .- 943 1,092 1,351 1,145
Fourth yesr .. 1708 .. .. 632

HAverage diameter of usable stumps produced (in inches).

; A B C D
First vear .. 0-42 0-42 0-42 0-42
facond yvear .. 041 . n-44
Third voar v 0:40 0-40 041" 0-4]
Fourth year .. 039 . .. . 041
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The detailed results of stump production at the end of the
fourth year in each of the experiments was as follows :—

Number of usable stumps per standard bed.

Date. Centre, A D
April 1939 .. Nilambur .. 639 621
Aprii 1940 .. DBegur .. 215 170
April1940 .. Dhoni .. 1,692 1,300
April 1940 .. Topslip . 267 437

- Average 708 632

Avcrage diameter of usable stumps produced (in inches).

Date. Cerntre.

A D
April1939 .. Nilambur 042 0-41
April1940 .. Begur 0-36 037
April 1940 .. Dhoni 043 040
April 1040 .. Topslip 0-36 0-37
Average 0-39 0-41

/

Tt is thus seen that after 4 years the stump production per
standard bed has fallen to (A) 42 per cent and (D) 38 per cent
in spite of the remedial measure of artificial manuring in the
treatment D. It is to be noted that the average diameter of
usable stumps produced has also fallen off in all treatments,

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

56. 'The Nilambur experiment has now reached the end of its
fifth vear and the results of these 5 years for this centre are
recapitulated to show the general trend of the experiment.

Number of usable stumps per standard bed.

A B C D
First year .. 1,353 1,353 1,353 1,333
Second year .. 2,456 .. .. 2,593
Third year .. 925 1,703 2,035 1,509
Fouwrth year .. 6530 .. .. 621
Fifth year . 1,107 1,239 1,660 1,049

Average diameter of usable stumps produced (in inches).

A pH C D
First year . 0-43 043 0-43 0-43
Second year .. 0-43 .. .. 042
Third year 043 044 047 [FEE RS
Fourth year .. 0-42 .. .. .11
Fifth year .. 0.4 0-42 0-42 0.41

The preliminary indication is therefore that it is not advisable
to use the same nursery beds vear after year as even with manur-
ing in some form, apart from the liability of pests (such as cock-
chafer) to come in, production very definite falls of.
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 In the course of the next few years of thib set of experiments
- much more evidence will be obtained.

(Nilambur division Experimental Plot No. 136, Wynaad
division Experimental Plot No. 34, Palghat division Experimental
Plot No. 152, South Coimbatore division Experimental Plot:
- No. 68.)

57. Nursery methods jor the production of teak stumps.—The
work of 1933 and 1934 (reported in the 1934-35 Annual Report
_paragraphs 36-to 40) compared (A) dense sowing of about 80 lb.
of seed per 40"x4’ nursery bed, (B) transplanting very small
seedlings at 47 x4”, (C) notching germinating seed at 47 xd4”
and (D) sowing soaked seed at 3”x1}” (about 15 lb. of seed
per 40'x 4’ bed). The results of this work showed that dense
sowing gave much the greater number of usable stumps (over
0.3 diameter) but was wasteful of seed. The next best treat-
ment was sowing seed at 3”x1}”, i.e., a very light sowing but
this tended to give poorly stocked beds although it gave the
greatest economy of seed.

58. During 1935, 8 experiments were done at Dhoni, Topslip
and Begur in which 4 treatiments were 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” x 8” leaving the original (B) beds spaced 4" x4”; (C) sowing
seed at 40 Ib. per standard bed; (D) sowing seed at 20 Ib. per
bed. Each treatment consisted of 4 sub-beds 10" x4’ the arrange-
ment being randomized. In mid April 1936 the outturn of stumps
per treatment was enumerated as (D) unusable stumps under 0-3”
diameter and (i) usable stumps over 0-3” diameter. This experi-
ment has been repeated in 1936, 1937, 1938 and 1939. The results
of the 1939 experiment are as follows:—,

Data for a standard 40" x4 nurséry bed.

Number of uzable stumps per treatment.

Locality.

'I - B C D E_‘
Bogur .. . . . L. 3172 2997 358 1,971 0,015
Dhoni .. .. .. .. .. 1,402 1,242 1,964 L0t 5,700
Topslip .. .e .. .. .. 468 617 638 484 1,934
Average .. 1,777 1,385 1,937 1,186 *5,550
Averaze number of unusable stumps

balow -3’ diameter P .. 5,942 1,480 3,397 1,510 11,723

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

Number of usable stumps per treatment.

Loceality. ~—~ -

N A B C D B
Begur - . .n er e coo 042 046 012 044 040
Dhont .. s e e 0-40 41 042 043 040
Topslip vv . .- e ee - 033 040 035 040 040
Avorage .. 0-40 042 0-41 042 0-43

* In 12 standard beds or 463 per bed.
4 In 12 standard beds or 144 per bed:
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The result of the last five years are recapitulated below :—

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

Number of usable stumps per treatment.
Year of experiment, — - y
A B v D L
1939 .. .. .. .. .. L7771 1,385 1,037 1,186 5,550
1938 .. .. .. .. .. L281 720 1,307 1,332 4,081
1037 ... .. .. . .. 1,610 933 1,416 1,319 3,398
1936 .. .. .. .. .. 212 1,069 1,82 1,915 4,295
1935 .. . . .. .. 1,813 1,124 1,573 1,353 1,491

=

Average of 15 experiments over 5
yearsat 3 centres ., . . 1,747 1,088 1,613 1,461 *4,633

* In 8 standard beds or 587 per bed.

Average diameter of usable stumps per
treatment in inches,
A

Year of experiment. — \
; A B C D n

1939 .. .. . .. .. 0-40 0-42 041 042 043

1938 .. .. .. .. . 0-41 046 040 0-42 0-4

1037 .. .. . .. e 0-48 0-49 047 0-47 0-47

1938 . .. .. .. .. 0-42 0-46 0-41 0-45 044

1935 . e .o . .. 0-41 0-44 0-43 0-14 0-43
Average of 156 experiments over §

years at 3 contros .. . .. 0-43 045 0-42 0-44 0-44

Averaze number of unusalle stumps Ler
treatment.
Year of experiment. ~ e —_
A B C D B

©1039 .. . .. .. .. 3,492 1,430 3.397 1,610 1,723

1938 .. . e .. .. 4,834 727 4,223 2,394 2,469

1937 .. .. .. .. e 1,917 379 1,474 1,457 1,408

1936 .. .. .. .. .. 3,333 277 2,536 1,268 869

1935 . .. e .. .. 3,031 670 2,687 1,530 1,635
Average of 15 experiments over &

years at 3 centres .., .. .. 3,725 747 2,863 1,636 * 1,821

* In 8 standard beds or 203 por bed.

59. Thus (i) the average diameter of usable stumps produced
was practically the same with all treatments. (1) In treatments
A, C and D (sowing with 60, 40 and 20 1lb. of seed per bed) the
average number of usable stumps produced was greatest for A but
not very different from C and D. The quantity of seed used in
A and C was cut of all proportion tc the number of good stumps
produced. (i} Treatment B in which after dense sowing, seed-
lings were pricked out into B beds showed the poorest outturn
in the original beds. A large number of seedlings were pricked -
out into 8 E beds in each experiment each yvear. Although these
E beds produced a fair number of seedlings of the right size they
‘were in general badly grown with bushy root systems and some
40 to 60 per cent were not fit to he 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.
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Mean height growth in inches.

Plants put back Plants put back

Locality, ' Fresh one-year forsecond yearas as stumps for

old stumps. transplants and second year and

then stumaped. then re-stumped.
Begur .. .. .. .. .. 240 253 25-5
Dhoni .. N .. .. e 336 325 ] 35-6
Topslip . 19-8 18-6 20-8
Average of 1039 experiments N 25'8 256 276
Average of 1633 experitents .. 219 232 21-3
Average of 1037 experiments .e 33'9 40°0 415

Average 6f 1937, 1938 and 1939 experi- ’

ments » 1998 and 1989 exper 272 29.6 301

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

It is of course to be noted that in years when seed and stumps
are both plentiful it is probably best to throw away theunder-
sized stumps but these experiments show that in years of

shortage a great deal of unusable material can be easily made
usable.

65. It is of interest that two of the last six years have been

very poor seed years indeed for teak and there has been greal
seed shortage in consequence.

It is therefore advisable for district nurseries in any year to
endeavour to have sufficient plants for two years planting. This
will mean that they have a reserve in case of a calamity of any
sort and also will have sufficient plants to tide them over a bad
seed vear. It is obvious from the sced and stump indents that

are received, that at present in general, District Forest Officers
do not use sufficient foresight in this direction.

(v) ARTIFICIAL REGENTERATION,
(a) Mized deciduous timber forests.

66. Development of artificial regeneration in  gaps.—Gap
regeneration in this type of forest until comparatively recently
was being fairly extensively practised. The idea underlying this
method of regeneration was that such gaps could be left to them-
gelves after they had been regencrated and intensively tended for
two years. To determine whether this really was the case or not,
in September 1035, two experiments (Experimental Plot 64, South
Coimbatore division and Ixperimental Plot 28, Wynaad division)
were started in which 10 to 15 typical gaps of 1933, regenerated
with teak and tended by the distriets concerned were taken over
and enumerated. No tending at all is being done and their
development and ultimate fate is being observed.
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Kach gap is approximately 80"x30" thus containing roughly
95 plants at 6 x 6 espacement if fully stocked. Each 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:—

Increment in the

lat year.
Wynaad Division.

. FT. FT.
January 1936 at 3 years old .. 121 —_31
January 1940 at 7 yearsold 19-2S
‘ AR South Cotmbatore Division.

January 1936 at 3 years old RN R + 07
January 1940 at 7 years old . 6'3J. !

(The neuative increment in the Wynaad experiment is due
~ O L4 B
to breakage by elephant and bison.}

1t is thus seen that the teak in the gaps is growing very
slowly when compared with teak in plantations. IKven after seven
years they are still within the reach of Lantana and climbers and
their ultimate fate remains to be seen.

67. Last year a further experiment in 'this subject (Wynaad
Experimental Plot No. 58) was taken over from the district. In
this experiment gaps planted in 1935 were intensively tended
for two years and then left to themselves. Half of the gaps
were at 3" x 3 espacement and the other half at 6" x6" espace-
ment.

The average height of the best plant per gap after five growing
5easons 1s—

(A) 3° x 3 18-6
(B) 6/ x & 210
The plants in the gaps are struggling against the ravages of
elephants, bison, deer, lantana and bamboo.

In this type of forest in which only small patches are probably
fit for clear felling and burning and regeneration with teak,
““ gap "’ regeneration has definitely failed.

68. In consequence of this failure an investigation was started

in 1937 to try and raise a vuluable crop under the canopy of the
comparatively worthless crop.

In Experimental Plot 39 Wynaad division at Begur an area

“definitely not fit for teak was selected and the undergrowth up

to 20" felled and burned. Attempis to regenerate it with a
different species by various methods were made. At the end of
the third vear there is a definite indication that sowing is not
likely to succeed as the very voung plants will not stand the drip
during the monsoon. On the other hand stumping or transplant-
Ing -according to species holds out good prospects of success and
results are so far encouraging. It remains to be scen how the
plants already established progress.
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The species tried and the progress they have made so far is
seen in the following table :—

Sarvival, Mean
Specles. Per height in
. csnt. : inches,
1 Lagerstroemia flos reginae, sowing .. . ve 938 126
2 Lagerstremia lanceola.x, sowing .. .. . PN 99 21-7
3 Terminalia paniculata, sowings .. e . . 18 105
4 drtocarpus hirsvia, stumps . .. .o . 86 16°3
5 Dalbergia siseoides, stumps . . .- . 96 151
6 Pterocarpus marsupium, stumps .. .. . . a5 146
T Terminalia crenulata, stumps .. e . - 90 15-9
8 Swietenia macrophylla, transplants .. .. .. 938 50-3
9 Ceylon Chloroxylon swieteniz—
Transplants . a5 295
Stumps . . . . 90 19-5
10 Madras Chloroxylon swietenia—
Transplants e . . . . . 87 16-7
Stumps .. .. .. . . 70 10-6

Chlorophora excelse put in as stumps in 1939 also looks
promising so far. i

69. Comparison of direct sowing, entire transplanting and
stump planting.—Investigations with the species listed below are
concluded. The work which was done over a period of five years
in each case shows the following as the most -suitable of the
three methods of regeneration for cach species :— '

Tectmia grandis
Dalbergia Intifuliz

Pterscarpus marsupium Stump planting.
Terminalizerenulits

Sicietenia macrophylla, . .- Entire transplanting.
Xylin xylscarpa .. .. Direct sowing.

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

Survival D@:tagc. Mean height in inches,
. L = A )
Year, Sowing. Trans- Stump-  Sawing. Trans- Stump-

p‘!ant- ing. planting, ing.
ing.

1939 .. . .. 24 98 40 50 287 108

1038 .. e .. 11 94 .1 10-0 38-8 20-6

1937 .. .. .. .. 93 6 0 44-7 14-0

1936 .. .. .. 6 54 16 6-5 24-3 11-8

1435 .. . .. .. 59 2 [ 14-0 65

Averago of five years’
worls, 8 80 14 45 301 12-7

A further experiment (No. 83) was done with this species
also at Kannoth in a ponam crop of hill paddy in which the
rgsults from transplants (A) 18”7, (B) 30”7, (C) 44” and (D) 55"
high were compared. As is seen from the table below which
gives the results in January 1940 the transplants of the bigwer
sizes have done the best. This confirms previous vears' resxclfts.’
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! Survival hl'[elatl.]in
:r- €111
Treatuent. cexl;énrge. 111‘51103‘
A. 18-inch transplants .. .. .o gg . 263
B. 30-inch transplants .. . .. - o
C. d4-inch transplants .. .. 1 81-3
D. 53-inch transplants . . .. 0

71. Artocarpus Birsuta.—Three experiments were done with
this species at three centres after clear felling and burning mixed
deciduous forest. ‘

Results are given below together with those of the previous
five years, for comparison. - o

Stump planting is the best method for this species, sowing 18
anreliable.

Average survival ' Mean height arowth
percentage. in inches.
p— — — D\ -

g g . 2 2

3 : - = = = o

Tocality. ..t‘:: ? @ E. £ =y ;:

iz E.E ) g =5 3

(lo) = % @ 3] 7]

o ’ e 99 5 04 68 46 74

it SO R 91 83 m o & 64

) i .. .. .- 1 o 5 2

Topslip .. v .o .o .o 2 v &

Average of 1930 experiments .. .e 64 53 81 6-1 2y 64

Average of 1933 esperiments .. . [¢3] 48 63 70 T3 -8
.- - - . -

Average of 1937 experiments oo . 63 34 -1 67 R 1
- o N ..

Average of 1936 experiments .. .e 99 45 83 83 53 57
- o . - . .

Average of 1933 experiments .. .. 54 26 82 pRY 65 64

Average of 1034 experiments .. .o 12 2 53 112 12-0 149

Average of six years work <. 59 35 70 7.5 1 7.9

Work in this subject with this species is now concluded.

7. Terminalia paniculata.—Tour experiments iwere done in
this subject with this species at four centres. Results are given
below together with those of the last two years for comparison.

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

Survival pereentage.  Mean height growth o fnches,
-

! r Rl " Saand —y
. - .
. g . 2 g
Locality. 3 & H . 2
' £ ] 2 zd g
F = 3 ez 3
@ 7 @ & 7
Begu . .. . .. .e ] It} 88 90 ]}_'8
I{Eamfoth . . .- . .. [} &3 [ 123 8
Dhoni .. .. . . . 93 91 62 65 156
Topsltip .. . .o .. . 46 40 143 &8 165
Averaga of 1039 experiments .. .. 37 87 75 7.3 9.2 128
Avera.e of 1033 experiments .. .s 26 52 73 82 91 168
Average of 1937 cxperiments ., .. 0 53 87 ] 88 127
verage of 1037, 1933 and 1539 experi-
Avprage of 1937, 1993 and 1097 expt 21 57 78 52 g0 141

73. Schleichera trijuga.~—In connexion with lac work, regene-
ration of this species has becoine hnportant in recent years.
Three experiments were done at three cenires. Their results are

3
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given below together with those of the last three years fof
comparison. - Although results have been very variable the indi-
cations at present are that stump planting is the best method
for this species. ‘ :

Survival percentage. Mean height in inches.
< . a
5 3 g 2
Locality, & = 2 & 2 2
] 2N g ] 2w g
B ] 5 Z 28 =
@ = & P = )
Topslip .. . . .o 91 79 [ 54 101 0
Begur .e .. . . ‘e 57 935 96 36 84 105
Dl_mnl . .o . . . 91 98 91 59 84 [
Average of 1039 experiments .. .e 80 91 62 5-0 9-0 57
Average of 1938 experiments .. .. 88 €9 76 10-8 11-2 11-3
Average of 1937 experiments .. . 40 46 84 237 178 26-6
Average of 1936 experiments .. .e 40 40 90 85 .54 72
Average of 1936, 1937, 1938 and 1939
experiments .. .e . .. 62 82 73 12-0 10-9 127

74. Artocarpus integrifolic.—Four experiments were done with
“this species at four centres and their results are given below
together with those of last year for comparison. The evidence
so far obtained shows that direct sowing is the best of the three
methods for the regeneration of this species.

Survival percentage. Mean height growth in inches,
" Y

r~ =\ >

3 @ E %

Lacality. i B ‘5,' ) B 2

g Z = g L g

= 3= E] 3 a5 2]

- o - -2

7] 3 n w = 173
Begar .. .. .. .. . 100 29 72 20'7 173 1944
Kanooth .. . .. . .o 08 63 355 212 17°0
Dhon! .. e T e .. .. 100 92 32 36’8 29-5 16°2
Topslip .. “ .e N .e 98 63 83 232 144 219
Average of 1833 experiments .. . 99 87 é9 291 208 18°6
Average of 1933 experiments . e 100 80 83 403 25'8 159

Average of 1939 and 1¢33 experl- -

menta . . .. . 100 T4 68 347 232 173

75. Lagerstreemia lanceolala.—Four experiments were done
with this species at four centres and indicated that stump planting
is likely to be the best method. Results are given in the table
below together with those of last year for comparison.

Survival percentage. Mean height growth in inches.

b —_— Y -
N " Ul
-3 Eed
E] o 2 s
i 2 -] . &
Locality: K 2 . ] . 3 £
! g gt £ k=) g
‘ & 28 E] z g4 g
: & B b % & @
Begnz .. . . o . 0 [ a8 0 186 068
Dhoni . P . . . 5 83 81 13-6 186 263
Tepsip .. . v . .. 22 0 97 18'8 0. 258
Kannoth .. ’ NS . . 0 7 97 0 223 256
Average of 1939 experiments .. .e 24 68 a3 81 151 261
Average of 1838 experiments ., .e 72 54 84 180 17'4 316
. Aversge of 1038 and 1039 experl-
coopaents .. .t er . s . 4 - 60 89 121 163 289

Vol TiE Yrar 1959-40 99

76. Lagérstremia flos reginae.—Tour experiments were done
at four centres with this species. Results were rather variable
but in general show that stump planting is likely to be the best
of the three methods for this species. Results are given in the
table below together with those of last year for comparison :—

Sarvival percentage. Mean helght growth ininches,
A P

- : — y o S
& &
‘ g E : %
" Locality. th = = th = 2
3 £ g £ £ g
z & 3 5 & 2
R e £ Ln H i
Begur .. .. . .e 29 75 93 72 144 212 -
Kannoth .. .. .. .. .. 2 100 91 60 143 13'7
Dhonj .. . .o .. . 01 95 49 122 1676 259
Topslip .. e .. .e .. 82 17 9l 147 1075 2477
Average of 1929 ex_criments .. .. 52 72 95 100 140 213
Averaxe of 1933 experiments ., .. 66 72 67 85 120 203
Average of 1933 ani 1939 experi-
1?101113 . Ve . .. N 59 72 81 93 130 20'8

77. Trema oricntalis.—TFour experiments at four cenires were
done with this species and gave the preliminary indication that
transplanting is likely to be the best method of regenerating this
species. This indication however requires confirmation by
repetition. Results are given in the table below together with
those of last year for comparison.

Sarvival pereentage. Mean heighit jn inches,
[ Al ~— A hen ]
& . - .
. . £ g E
Locality. 3] ., = o = =1
;] 2o g g & I3
- z =5 = Ed =5 =
i o = — =3 ol -
0 13l %] w = 7]
Begur . .. . . .e 16 63 a3 816 840 55.2
Dhoni .e . .. .. - 93 91 63 52-8 49-2 42-0
Topslip .. . .. .. .. 16 25 9 334 516 142
Raunoth . .. . . . 17 11 3 79 29-0 164
Average of 1939 experiments .. . 31 49 30 45-2 53-5 407
Average of 1933 experiments ., .. 54 83 53 37-9 555 459
Average of 1933 and 1930 experi-
m-ats, .. TS o 48 68 42 41-8 543 438

78. Mangifera indica.—Four experiments were done with this
specics at” four centres and gave the preliminary indication that
direct sowing is the best method of regeneration of this species.
In several ol the experiments transplanting did quite well. The
results should be received with caution and need confirmation by
repetition,

Survival percentage. 3Mean heizht growth In inches,

e ha I )

. R < s

i@ g 2

Locslity, 81 = ok = &

= z ] % £

Z £ z g8 E

= = o) = et

R 7] 7 o2 = o
Begur . ‘e e 105 33 6 170 83 2°0
Kaunnoth .. . . FE 85 41 178 158 49
Dhoni .. . .. .. 82 94 2 10°0 91 80
Topslip .. .a .. .. Y 74 0 96 92 U
Average of 1939 experiments 83 13 12 13'8 106 a7

3a
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~_719. Bombax malabaricum.—An experiment was done at Dhoni

. With this species comparing sowing with transplanting. Results
showed that the species could be regenerated equally well by either
method. - ‘

Survival pereentage. .Mean height in inches.
b B 7 A 2l L — 2]
A Locality. Sowing., Transplanting. Sowing. Transplanting.
Dhout .. .0 . o .. 9 o1 80 69

80. Pre-monsoon stump planting—General.—The majority of
the investigations into the best date of stump planting our prin-
cipal species (most of which stump well) which have been going
on during the past seven years at five centres have now been
cschqded. The investigations with Teak at Dhoni, Begur and
%OpShp, have been written up and published as an Indian Forest

ecord. '

The general conclusions of these investigations ure—

(a) In districts having a west coast type of climate, our
principal species such as Tectona grandis, Dalbergic
latifolia and sissoides, Pterocarpus marsupium and
Terminalia crenulate can be stump planted before the
monsoon breaks. "

(b) Except in unusually hot and dry seasons such as have

not been experienced during the seven years of these
investigations this early stump planting gives a sufficiently
good stocking (often much better than early June plant-
ing!) and a great gain in height growth as compared with
normal early June monsoon planting.

{¢) Success is not dependent on what is generally consi-
dered ‘' good planting weather.”

(d) The great advantage given by the start the teak or
othier species get over weeds or field crops more than
outweighs any risk of poor stocking due to an exceptionally
dry or hot season or other causes and this risk can be
insured against by providing a reserve of plants for
stumping in early June if the necessity should arise. The
extent of this gain by the start the teak gets over a field
crop is shown by the fact that in the experiments at
Kannoth the average mean height growth over the five
years of experiment of stumps planted on April 15th
was 18.1 .inches while that of stumps planted on June
Ist was 6.7 inches, an increase of 170 per cent.

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

Bezur, I_)honi. Kannoth, Topslip. Walayar.
- Pectonda grandis - .. Mid-April .. Mid-April .. Iate April .. Farly May .. Mid-A

Dalberaia - latifolia Early May .. Late April .. Mid-Mnr)' .. llid-'lIn\?.' id-April

and sissoides, Early Mav. ’
Pterocarpus  wmarsu- Late April .. Iate April .. Mid-May .. Late May.

pium ; Farly May.
Terminalia crenulata,  Late April .. Mid -May .. Late April,  Mid-May.

- Tarly May ..

Artocarpus hiruta .. Late May .. ZEarly June Mid-May .. Mid-June,

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

81. Kannoth—Wynaad division—dnnual rainfall 166 inches—
Elevation 300 feet.—The investigations into premonsoon stump

_planting at this centre were concluded during the year with the

final experiment with Terminalia crenulata. Results as judged at
the end of the first growing season after planting together with
those of the previous four years are given in an abbreviated form
as follows :—

Survival pcrcentnge}of stumps planted on

Year of experiment. st April. 15th April. Ist May. 15thMay.  1st June
1939 .. .. o 14 100 70 72 88
1938 .. . . a2 88 70 70 90
1937 . .. .. 12 64 52 74 58
1936 v e .. 78 88 84 04 88
1935/ .- .. . 62 48 92 64 72
Averago . 52 78 80 15 79

Mean height growtd in inchies of stumps planted on
A

Year of experiment. ~— ~
i 1st April.  15th April. 1st May. 15th May, 1st Junc.

1939 . .. e 41-7 42'9

22:2 179 13-5

1938 .. .. . 29-6 23-5 21-2 141 19-5
1937 . .. .. 30-7 20-2 £8-5 20-3 16-2

- 1936 .o . .. 27-6 24-8 24-9 19-8 18-1
1935 . .. .. 14-8 16-2 15-4 14-3 10-0
Averago .. 289 273 22-4 17-3 155

\ .

The above figures show that very early May or late April is
the best time for stump planting Terminalia crenulata at Kannoth.
Planting at this time gives less chance of poor stocking and an
increased height growth of 61 per cent when compared with
normal early June planting.

(For full experimental data see paragraph 272.)

82." Nilambur—Nilambur division—:Annual rainfall 112 inches
—Eleration about 50 fect.—In connexion with the revision of the
Nilambur Working Plan a new investigation in the best date of
stump planting teak was started at this centre in 1938.

Experiments have now been done over two years and in
addition, in 1939 a further experiment was done in a ponam crop
of paddy. ]

Abbreviated results as measured at the end of the first growing
season after planting are as follows :—

Survival 1\erccntagf, ofstumps planted on

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

1039 .. .. - 51 &5 71 26 87
1938 .. .o .. 98 97 08 100 97
Average .. 75 91 85 63 92
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By -
II. Mean height growth in inches.

© Stumps planted on
Ay

: Year of experiment. e~ —

oo 15th April. 1st May. 15th May. 1st June, 15th June, 18t July.
~1835 - vt e 64 5-9 6l 73 96 3-9
1936 .- e 190 222 204 226 12-0 88
1937 .. .o 2832 17-5 10-7. 11-1 16:5 T2
1938 .. .e 9-8 129 12:2 142 73 . .30

" ~Average .. 159 146 12-4 138 114 57 -

. The general conclusion is that stump planting of teak in this
division is best done in late May or early June. ‘I'he great benefits
_obtained by this early planting as compared with monsoon
planting are well demonstrated by the above tables, '

86. General.—It is once again emphasized thal premonsoon
planting is a principle that can be applied with benefit to a number
of species, a number of places and a number of climates. The
best date of planting is essentially a local problem and it is only
by such local investigations as those described above that data
for the different districts can be obtained. Tach district must
do its own investigations. The work done by the research branch
is to demonstrate the principle and show how each district can
help itself.

87. Stump planting in pits and crowbar holes—Teak—District
work—Kurnool Vest dizision.—Experiments in this subject have
been done in Kurnool West division each year since 1935.

Results as measured at the end of the first growing season
after planting show :—

Survival rlercentage. Mean height in inches.
r N P
Year of experiment. > Crowb - . /b, K

- Pits. Toles.” pits.  OpRoar

1935 v .. .o N 99 99 15-2 12-4
1936 P . . .o 96 93 186 14-8
1937 .. .. .. .o .97 08 - 11-9 79
1938 e . .o . 100 96 14-5 10-9
Average .. 98 .97 151 115

It is thus seen that there is no appreciable difference in
survival percentage but in mean height growth the pit planting
.sho\"s‘ a superiority over crowbar hole planting of 31 per cent.

\ It is for the consideration of the district whether this
*increase in height growth (and hence smaller weeding costs) is
comnmensurate with the eltra expense involved in pit planting.

88. Stump planting—IEffect of age and diameter of stumps.—
With the work done with Artocarpus hirsuta this vear, the
investigation is now concluded fer teak, Dalbergia latifolia, Ptcro-
carpus marsupitm, Terminalie crenulata and Artocafpus hirsuta.

89. Artocarpus hirsuta.—Fxperiments were done at three

centres. with this species. TResults so far show that stumps

between 0.3” and 1.8” diameter do best and within this range it
does not matter whether the stumps are one or two years’old.
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It should be noted however that only a small percentage of one
year old stumps arc big enough to come within this range.
Abbreviated results are— '
Survival percentage after one season.

Diameter of stumps in inches.

Locality. Ageof - ~
v stumps. o1 02 03 04 05 08 07 OF RS S 3
o2 03 0t 05 o6 07 08 0.9 13 16
.. O Fear .. .o . .. 96 06 .. ‘. .. .. ..
Begur . ’I‘R%S}%nrs . . . 22 8 (] 36 42 18
Three years. .- . o .. .y .. . .. . 73
Dhoni .. Oneyear .. .. . 63 ES 90 .. o . .
: Two years .. .. .. .. e 61 01 72 . .o
Topslip .. Oneyear .. 62 63 59 83 .. . . ,e .
Two years .. . [iN] 73 87 90 .
Mean height growth in inches after one season.
Begur .. Oneyear .. . .. .. e 92 .. .. .. .. e
Two 3yc:lrs .. .. . 35 47 40 18 5’8 .5:8
Three years, .s . .. .. .. .. .. 94
Dhoni ... One year . .- 16 63 6 .. . .. ‘e
‘ Two years .. .. .. .. . 52 53 93 .. ..
Topslip .. Qune year .. 41 53 52 57 . .. . .. ..
Two years .. .. 12 61 66 81

90. Stump planting—Teal—Effcct of depth of planting.—The
experiments in this subject were continued and were done at five
centres during the year. Tour treatments were applied (A)
planted on 1st April 1939 normally, (B) planted on 1st April
1939 buried, (C) planted on lst June 1939 normally and (D)
planted on 1st June 1939 buried. In treatments (B) and (D) the
stumps were made normally with 17 of stem and 9” of root and
planted in the ground 17 lower than they were originally in the
nursery, i.e., planted with the top of the stem flush with the
ground.

Tn the late planting (June) the treatment produced no
appreciable difference in survival percentage or in mean height
growth from the control.

With the early planted stumps however differences (all in
favour of the buried stumps) were much greater. We have now
done 19 experiments in this subject at five centres over four years
and the averaged results for the early planted stumps show an
increase in survival percentage of 12 per cent and in mean height
growth of 8 per cent. It therefore appears that it is decidedly
beneficial to plant the stumps with the top of the 1” shoot flush
with” the ground when doing early planting.

Abbreviated results are as follows :—

Survival percettage of stumps Mean heizht growth in inches
planted on of stumps planted on
Locality. I A N - - \

1st April 1933, 1st June 1939, 1st April 1930, 1st June 1039,

. Nor- o Nor- fe Nor- : Nor-

Buried. 3y Buried. 14y Buried, mal. Buried. Mal.

¥

Begur . .. . 95 88 07 97 31-2 3141 139 129
Dhoni . .. ‘e o9 a2 82 &1 3% 342 1670 19°9
Walayar . .. . &3 44 58 &3 167 175 13°1 1275
Topstip - .. .. .. 97 &7 692 63 264 218 16°4 17°5
Kannoth ., . - 86 &2 04 03 211 256 8 80
Average .. 92 79 93 g2 269 260 130 142
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94, Teak plantations—Iffect of planting cspacement on
growth, tending and costs.—For sowe years it has been realized
~ that modern teak plantation technique such as the pre-monsoon
“stumup planting of stumps selected of the best size, and intensive

tending, has upset the old ideas of plantation tending and early
thinning. . v :

It has been found that at Nilambur in first, second and third
qualities (All-Tndia second and third and fourth qualities) with an
initial 6’ x6" espacement, under normal circumstances the first
thinning is required to be approximately a 50 per cent thinning
at ages 8, 4 and 5 years respectively for the different qualities.

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

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

It is realized however that none of the existing work has been
“done using modern plantation methods and hence we must start
again to study the problem.

In consequence two large scale experimental plots were started
at Nilambur in 1938 using latin squares of blocks of plants in
order to determine whether by increasing the initial espacement
to 81" x 8L in the better quality areas we can raise teak crops
of the same condition that will not require to be first thinned
before those on the poorer qualities of soils. It is also hoped
that plantation costs for these better qualities can be reduced.

At the end of the second growing season after planting, the
plots showed the following results :— ’

Experin ex|£ number, Site Espacement. Survival, ” Mean Relative

quality. height. costs.,

PER CENT, - FEET.
Experimental Plot No. 149 .. I {Sg: >><< 2;, I%g i?{?} 3,(7)
' 6 X 6 99 13-2 10
Experimental Plat No. 150 .. II {Sﬁ’ ;i 9:*, 69 11-9 07

It remains to be seen how the plots progress.

05. During ‘the course of preparation of the new Nilambur
Working Plan it has been found that plantations do not settle
down to their qualities (by height) until they are at least five years
old. Tt is interesting to note that =o far as the above experiments
have gone they show that site quality has little effect on height
in the first two years. .

All sub-plots of both treatments of both experimental plots
have had exactly the same tending throughout and it has been

the same as that done by the district in the surrounding

plantation.

.
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86. Irrigated teak plantations.—Work in this subject which
was started in 1932 at Hulical near Mettupalaiyam was continued.
The area has an annual rainfall of 56-2 inches and most of this
comes from the north-east monsoon. The natural forest of the
locality is mixed deciduous scrub forest of poor quality.

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

\Vé alco have indications (that need confirmation) («) that the
effect of irrigation is felt up to and including the fifth year but by
the sixth year its effect 1s very small and (b) that after the first

" growing season irrigation once a fortnight is as effective as irriga-

tion once a week.

Nore.—Throughout these experiments, in one irrigation the water is allowed
to flow through the area for three hours in the early morning.

-

The 1932 plantation was thinned in 1938 and is ready for
thinning again now. At eight years old this crop has an average
height of 46 feet and an average diamecter at breast height of
5-5 inches with a stand of 316 stems per acre.

Half of the 1932 plantation was clear felled in 1938 ang is
being regenerated by 1rrigated coppice. T'his coppice is now

-14-8 feet i average height und has produced 3.8 shoots per stool

on the average. Mortality of stools has been nil so far.

This plantation of 1932 has given us the following rough
indications of costs. At six years old half of this plantation which
had cost Rs., 68-8-0 per acre was clear felled and fetched Rs. 173
per acre thus showing a profit (excluding overheads) of Rs. 17-8-0
per acre per annum. The unfelled part of the 1932 plantation
was thinned by roughly 60 per cent in 1938 and the thinned poles
fetched Rs. 98 per acle. Thus this operation of first thinning -
much more than paid for the cost of the plantation.

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

It must also be remembered that after the first planting, the
subsequent regeneration is by irrigated coppice and this is much
cheaper than the original planting.
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seven lines of Mahogany in the respective strips. The Mahogany
strips ‘consist alternatively of (i) Mahogany and Trema at alter-
nate ‘stakes and (ii) Mahogany and Y'rema in alternate lines.
Experimental Plot No. 143 Nilambur division, is similar- but with

Mahogany and Cashew (dnacardium occidentale) in alternate strips '

and hxpernnental Plot No. 154, Palghat division which is
Mahogany and teak in alternate strips.

At the end of the third yvear these plots are all fully stocked
‘and look very promising. The Wynaad plot was however visited
by bison which browsed the Trenta and by wild elephant which
uprocted some of the Ptcrocarpus

These plots are almobt completely fres from the shoot borer.

They were mﬁeated in 1938 in Experimental Plots, Wynaad
51, Nilambur. 147 and Palghat 168. These plots are also fully
stoeked. -

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

) Work in 1939 consisted in the raising of three further plots
in order to confirm the results of the plots described above and
also to raise patches of Muhogany seed bearers for the future.

103. Artificial . regencration of Bambusa arundinacea (in
caeperimental gardens).—In 1938 experiments were done at Begur
and Topslip in which direct sowing, planting of one year old
transplants and planting of 1, 2 and 3 years old rhizomes were
compared.

Abbreviated results together with those of the previous year
are as follow* —

Survival percentage after two seasons.

Experiment number, Sowing. QOne-vear One-year Two-year Three-year
L . secdlings, rhizomes, rhizomes. rhizomes,

Begur Experimental

Garden  Experi-

ment No. 128 ., 1 95 66 83 65
Topslip Experimen- : ‘

tal Garden  Ex-

periment No. 182, 0 18 87 91 *

Average .. 1 57 m %0 65
Average of 1037

experiments. 13 83 61 49 *
Averago of 1037 and

. .- 1938 experiments. 7 - 70 69 50 .

' + Not done.
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Mean height growth in feet after two seasons.

One- One- Two- Three-
Fxperiment number. Sowing. year year year year
seedlings. rhizomes. rhizomes. - rhizomes.

Begur Experimental

Garden Experi- ’

ment No. 128 .. 100 156 164 17-2 16'8
Topslip Experimen-

tal = Garden Ex-

periment No. 182. 0 8-2 9.4 10-2 *
Average .. 50 11-9 129 13-7 16-8
Aver age- of 1937
experiments .. 85 13-4 132 126 .

Average of 1937
- and 1938 expen-
ments .. 68 127 131 13:2 .

* Not dome.

It therefore appears that there is very litile to choose between

“transplanting and rhizome planting.

'Fhese experiments were repeated in 1939 with the follou ing
results when measured at the end of the first growing season.

Survival pereeatage.

' ) One- One- Twos Three- Four-
. Experiment number. Sowing. year . year year year year
seedlings rhizomes. rhizomes. rhizomes. rhizonies.
Begur . Experimental
Garden Experiment
No. 147, .. . 22 87 88 93 8
Topslip Expenmental
Garden Experiment .
No. 206 .. - 2 93 88 88 d

Mean height growth in feet.

Begur Ekpenmentul
Garden hxgenmenb

No. 147 (.. . 1'6 47 * 57 50 44
Topslip E*(penmenta.l

+Garden Expiriment

No. 206 .. - 32 25 5-1 45 * .

* Treatment not done,

104. In addition an experiment was done comparing nultiple
rhizomes with separated rhizomes. Results together with those
of previous years were as follows :—

AMultiple rhizomes. Separated rhizomes.
Year. — - .
- Survival Mean height Survival Mean height
percintage. in feet, percentage. in feet.,
1937 .. .. .o .. 48 2-8 638 26
1938 .. o .. .e 66 34 78 39
1939 .. . ce e 88 47 84 47
Average .. 67 36 1 37

Thus so far as our data goes at present we get the tentative
conclusions that for the axtxﬁmal regeneration of Bambusa arundi-
nacea it is better to plant one or two ycar old rhizomes rather
than to sow or transplant.

4
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~Height growth was as follows :—
Nilambur Lzperimental Plot No. 144.

Sub-plot 4. : Sub-plot B.
o ¥T. ¥T.
Morus indica .. .e 148 Morus indica .. .. 14-2
Teak .o . .. 83 Teak .. .e . 2:5
Sub-plot C..1.. Sub-plot C.-2.
Morus indica e 1577 Morus alba 92
Teak e .e “e 124 Teak .e .o 156

1t is obvious from this plot that at Nilambur Morus can be
successfully established with ease and it does not require any
shade at all in the first year. )

At Dhont an experimental garden experiment was done com-
paring the regeneration of Morus alba by stumps and by cuttings.
Both methods were equally successful being 85 per cent stocked
with a mean height growth of 59 feet at the end of the secoud
growing season. No shade at all was given in this experiment.

A further plot of Morus alba was raised at Nilambur (Experi-
mental Plot No. 152) in a swampy area in the current district teak
regeneration area. At the end of the second year this plot was 97
per cent stocked with an average height of 5 feet.

111. Vitex peduncularis.—This species has now been introduced
successfully into most of our malarial districts. The teed came
from Assam. The oldest plants are now four vears old and some
12 feet high. ’

112. Alcurites fordii—Kollegal and North Salem divisions
report the iniroduction of this species. The germination is quite
good and the growth of survivals so far is slow but encouraging.

113. Lagerstremia flos-regine.—Attempts made at Nilambur
and Chandanathode to reproduce this species by means of cuttings
from both natural forest trees and from nursery seedlings failed.
The method appears unsuitable to the species.

114. Mulberry, Morus sp.—Kollegal division reports the suc-
cessful introduction of Morus species.

115. Givotia roltleriformis.—This is a species with which we
have had great difficulty in the nursery. XKurnool South division
(now Kurnool East) reports that satisfactory germination can be
obtained if the sceds are sown at a depth of 1 to 2 inches in the
nursery bed and covered with straw and thorns and watered
copiously each morning till germination takes place. The seedling
grows rapidly and develops a thick carrot like root. Three months
old stumps have done well on a small scale and the resultant growth
was 15 feet in height and 8 inches in girth at the end of t\vo‘years.
One year old stumps are often too big for successful stumping but
this needs further experiment.

.

~
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Termenting of the seed by soaking them in cold water for 48
hours and then keeping them moist covered with straw out of free
air circulation has also been successfully used to genminate this
rather difficult species.

116. Terminalia crenulata—Heredity of ** figure *'.—For some
years we have been trying to collect seed of * fisured " Terminalia
crenulata trees. The procedure has been to blaze all trees of this
species in a regeneration area just before felling and eollect the
seed separately of each tree which from the blaze appeared to be
ficured. When the tree was felled it was examined for figure.

In this way we have managed to raise plants from seed of trees
in which the figure went right through from the bark to the heart
and from the base to the top. These seedlings were raised in a
nursery and stump planted into two experimental plots (No. 38,
Wynaad “division and No. 82, South Coimbatore division). Ve
thus have nearly 3 acre of plants grown from the seed of Terminalia
crenulata trees of proved figure. The object of the experiment
is to determine whether the ** figure " is transmitted through the
seed.

The present state of the plots is—

Mean
—_— Stocking. height
in fect,
PER
CENT.
Experimental Plot No. 38, Wynaad division—3 years .. 60 71
Experimental Plot No. 82, South Coimbatore division—
2 years . .. .. NS .. .. .. 35 52

117. Observation Experimental Plots of exotics in  mized
deciduous forest of fair quality.—A number of plots have been
established to observe the growth and development of some exotics
in areas of mixed deciduous forest of fair quality after clear felling
and burning. ‘These areas are in general not fit for teak.

i

(1) Pterocarpus dalbergioides (Padauk).

118. This species is doing very well at Kannoth (Wynaad
division) and a number of garden experiments had shown that it
was probably suitable at Nilambur in areas unfit for tesk. In
consequence in 1938 at Nilambur a large-scale experimental plot
(No. 148) was raised to observe the growth and development of
the species at this centre on a laterite type of soil. At the end
of the second growing season after planting it was § acre 97 per
cent stocked with a mean height of 8:3 feet.

A similar plet at Kannoth raised in 1939 (Wynaad Ixperi-
mental Plot No. 64) at the end of its first growing season was
2 acre 100 per cent stocked with a mean height of 5-6 feet,
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(2) Dendrocalamus brandisti.

119. There were a few clum i ;

A ’ ps of this bamboo in the
ffdfih~e bu‘ngalow of the District Forest Officer, Wynaad acto i’x\lﬁxiuzg%
((?)\I y;_ ’l}dese clumps seeded ,in 1935 and the Experimental Plot
No. 57) was planted at Begur in 1938 with three year old rhizomes.

After the second growing it 1
. ; g season 1t is § acre 97 <
with plants of an average bheigh‘bof 10-3 feet. per cent stocked

(3) Bambusa polymorplia.

120. Two experimental plots !T 5

) , e ' plots (Nos. 53 and 56, Wyna ivi-
sx}o}l) were raised with this species by planting two) vielz(:‘.r dl(:lld
rhizomes at Begur and Kannoth. At the end of the second growing
season the state of the plots was as follows :— N

Mean
Stocked i
R ‘ per cent. he‘ght
Kannoth (Exzperimental Plot No. 53) ¢ a Ins
Bogur (Experimental Plot No, 56) Lérecm - . e - 122

e 98 . 86
(4) Chlorophora ercelsa.. |

121. One-fourth acre of this species w i i
. ' s species was raised in 1938
stump planting at Begur (Experimental Plot No. 54). At the e%

of -the second year it was 96 per cent N 1
) st k ¥ i
average height of 42 feet, d -OC o with plants of av
A similar plot § acre.in extent was rai { i
A si + acre. ) . was raised at Kannoth in 193
(Experimental Plot No. 62, Wynaad division) and at the end (3'
the first growing season after planting it was 94 per cent stocked
with plants of an average height of 25-1 inches.

(5) Dendrocalamus longispathus.

a9 - 5 i

- 122, A few clumps of this bamboo had been introduced at
\au}ﬂo(h many years ago. The clumps seeded in 1938 and in
consequence in 1959 two experimental plots of }

. . . ) ; % acre each were
If"lﬂlhted with 1 year old rhizomes of thig species. At the end of telxlg

rst growing season after planting the state - .
follows e s of the plots was as

. Mean

IS Stecked +

perocezft- heiih‘

Kannoth (Experimental Plot N o
nno xporimental Plot No. 61 . N

Begur (Experimental Plot No. 63) TS o0

i
(8) Lagerstronmia flos-regine.

123. Almough not- ait .exotic an experimental plot of 1 acre
of t}xl:q specles was raised in 1939 in one of the wetter porti:)ns of
the district regeneration area at Kannoth in order to observe its

suitability in plantation under the conditions of wet laterite
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At the end of the first growing season alter planting the plot
was 99 per cent stocked with a mean height of 3-2 feet.

194. Teak coppice forest—Filling in blanks with stwnps.—
Observation of Experimental Plot No. 47, Palghat division, was
continned. In this experiment an attempt was made to fill in
fairly small blanks in a teals coppice forest by using teak stumps
at the time of felling. This was done in 1926 over 1 acre. In
1940 after 14 years (i.e., nearly 1 of the rotation of 30 vears) 92
per cent of the stumps were still surviving but were only approxi-
mately 3 the girth and 2 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 fo the end of the rotaticn 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.

Tt is to be noted that 3 per cent of further casualties have
oceurred during the past year.

123. Teak 'plantatz'on.»-Casualty replacenent i the scconl
year —The investigations into the fate of casualties replaced iu the
second year of teak plantations in localities having the West Coast
type of climate were concluded during the year. The conclusion is
that such replacements do not take their place in the crop and ave
therefore not financially worth while.

The following table shows the results obtained. This table
chows that only about 42 per cent of the replacements survive and
that these survivals have not taken their place in the crop at the
time of the first thinning which is usually in about the fifth year.

These considerations of course only apply to cases where casu-
alties are comparatively few and not ta the wholesale replacement
of a failed plantation.

i

& 3 At the end At the end At the end Af the end
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126. Regeneration “of swampy localities.~In the plantation
working circle of Mount Stuart (South Coimbatore division) small
swampy areas frequently occur. These are unfit for teak planting
and in 1937 an experiment was started to try and regenerate suc'rol
areas with Lagerstreemia flos-reginer.  Ap the end of the third
year the plot was.78 per cent stocked and looked quite prormisiug
with an average height growth of 2.2 feet. 7

See also paragraph 123 for this species under the conditicns of
wet laterite.

- 127. Regeneration of semi cvergreens after clearing and burn-
tng what is now deciduous forest.—In Experimental Plot No 41
\Vynagd division, and No. 153, Palghat division, an attempt W&S’
made in 1937, on the lines of Bengal practice to raise evergreens
after clear felling and burning the secondary regrowth res?ﬂting
from old shifting cultivation. = This secondary regrowth is deci-
duous on areas that were orginally probably evergreen. The
localities were Kannoth and Dhoni. ) °

In both tfhe experiments Hopea parviflora, Mesua ferrca and
Artogarpus hirsuta were raised (i) under a cover crop of Tephrosia
candida and (i) under a shade crop of Trema orientalis,

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

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

(i) Hopea and possibly Mesua can probably be raised in such
localifies under a cover crop of Tephrosia candida.

(iii). Thq shade crop of Trema orientalis is however not suffi-
cient in the first year and it is unlikely that species such
as Hopea and Mesua will survive in this way.

The experiments were repeated in 1938 with Hopea and Mesua
at Kannoth (Wynaad Experimental Plot No. 52) and with Hopea
and Cedrela at Dhoni (Palghat Experimental Plot No. 167). This
repetition confirmed the tentative conclusions drawn from the work
of 1937 and also showed that Cedrcla can be raised with certainty
on such areas by these methods. ’

TFurther work in 1939 was done at both centres with Hopea
parviflora and Cedrela toona (for confirmation of previous work)
and also with Balanocarpus wstilis. This latter species a‘ppears
promising in these areas by these methods.

Mized deciduous forest of good quality—Entomological work.

(The following sections consist largely of extracts from the
report of the Forest Entomologist, Forest Research Tustitute,
Debra Dun.)
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I. Teak Defoliators.

198. The Forest Entomelogisi, Debra Dun, maintained an
insectary at Nilambur during the year from April 28th to Qctober
6th, 1939. From March to the end of April the insectary was
opened and maintained by Mr. A. H. Khan, Deputy Conservator
of Forests. Insectaries were also maintained at Tithimatti in
Coorg and Palghar in Bombay and the investigations were com-
bined. '

Tor the study of parasitism, defoliators of teak and of the
plants associated with teak were bred extensively and at Nilambur
this involved the caging and rearing of 28,500 caterpillars of scores
of species. N ) ,

129. Season of defoliation (Nilambur).—~In 1939 Hyblaa puera
was absent in March, a few occurred in April; it was abundant in
June and again in August and September. Heavy defoliation;
oceurred in patches in some regeneration areas and young planta-
tions. The older plantations were free.

Hapalia macheralis was fairly numerous at the beginning of
the season March, April and reached its greatest abundance in May
ir regeneration areas and in coupes 12-13 years old everywhere.

From June onwards it was fairly scarce.

180. Incidence of parasitism of larve of Hapalia macheralis
and Hyblaa pucra—-The nmmber of species of parasites bred from
macheralis at Nilambur was 16 and of these 4 were specific to the
defoliator and 12 had alternative hosts. The specific parasites
were predominant from March to June and were surpassed by the
alternative host parasites in July and reached a minimum in Sep-
tember.

Hyblea puera.—-The number of species of parasites bred from
picra at Nilambur was 7 and of these 1 was specific to the defoliator
and 6 had alfernative hosts. At the beginning of the period April-
May, specific parasites were absent; in the period June-July, they
formed 10 to 25 per cent; and in August-September from 56 to 75
per cent of the total larval parasitism.

131. Scasonal importance of parasites.—~The difference in the
seasonal importance of specific parasites and parasites with alterna-
tive hosts of machwralis and pueru is striking. In  macheralis,
specific parasites are the main controlling agency at the beginning
of the season, in puera they are the main control at the end of the
season. The parasites with alternative hosts can become respon-
sible for more than half the whole of the total monthly parasitism
percentage; nowhere do specific parasites provide 100 per cent of
the total monthly parasitism percentage.

This difference is apparently due to the fact that macharalis
hibernates as a larva and thereby carries over its specific parasites;
puera hibernates as a moth and its specific parasites are less closely
adjusted and relatively scarce at the beginning of the season,
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132. Relative tmportance of paresiles and other control factors
of teak defoliators.—The data collected shows that larval parasites
~alone are not responsible for the control of teak defoliators. (It
- would be necessary to have a parasitism percentage of 98 and no
“further destruction in other stages to keep the population level.)
The other destructive forces in the environment are weather, pre-
dators and disease. "

Weather is the most powerful and determines the population
from season o season.

-~ “Predators are an unknown quantity that cannot be measured
by field investigation. Their value nevertheless must be very high.

Disease is, during the rainy season, responsible for a high

percentage of deaths but the value cannot be measured by fleld
investigations. -
. As parasifism is the only measurable factor, research is directed
in the first instance to the improvement of this factor by introduc-
Ing missing species of parasites. Introductions are also made of
missing predators on an empirical basis.

183. Release of parasites and predators.—During the yeai* the
parasite Tricoma sp. and the predator Sycanus collaris were des-
patched from Coorg and intreduced at Nilambur.

134. Other pests of teak.—DPests derived fromn field crops grown
with teak-in taungva attack the young teak plants after the erops
are harvested. In North Thana the mealy bug Iecrya agyptiaca
(Coceidar), was responsible for infestation and dying back of one-
year old teak rabs in May-June. In Coorg Prodenia litura (Noc-
tuide) defoliated young teak in April and caused dying back and
forking. It is clear that the field-grown crops in the regeneration
areas are potential sources of defoliators liable to attack teak and
will have to be taken into account. It should be noted that taungya
regeneration of teak has been intreduced at Nilambur in the last
two years.

135. New food plants of IIyblaa puera~—The following new
food plants of Hyblca pucra-were discovered. Helerophragma
rozburghii, Orocylum indicum, Stercospermuun  chelonoides, S.
sugveolens (Bignontacea).

136. Defoliators of species of ‘plants associated with teal.—An
extensive survey of the defoliators of species of trees, shrubs and
¢limbers, etc., was made *in natural forests in the neighbourhood
of teak plantations. This has added very considerably to our
knowledge of the infer-relationship of biological control factors in
the teak mixture complex.

I1. Mahogany Borers.
187. (1) The shoot borer, Hypsipyla robusta.—Bored shoots of
mahogany have been received fairly regularly throughout the year
from the research stations at Karianshola and Dhoni, Palghat,

© . Madras,
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A total of over 2,000 shoots has been examined at Dehra Dun.
No parasitism and only 2 cases of predators (Elaicride) were
recorded. TEnquiries were received from Australia as to the possi-
bility of using Indian parasites for the control of the Cedar tip
moth in Queensland. In my opinion there is no prospect whatever

_of the biological control of the shoot-borer by means of parasites.

The 2,032 shoots pruned as ‘* attacked ’ contained (on receipt

- at Dehra Dun) only 290 larvee and 127 pupe, i.e., 20 per cent of

the shoots contained living borers. This affords further evidence
of the uselessness of pruning as a control measure.

138. (2) The Collar borer Pagiophlocus longiclavis—DBiological
observations—=Seasonal ncidence of the bectle—The numbers of
beetles caught at traps throughout the period Moy to mid-October
1939 monthly was—

— May. June, July. August, Sep- 0Octo-

tember,  ber.

Kannoth .. .. 173 368 174 102 15 9
Periya 110 91 74 47 4

Total .. 1,167

The numbers are determined by the numbers of traps put out
experimentaliy but the falling off at the end of the season represents
actual reduction of population.

The percentage of females in the trapped population varied {rom
53 per cent in May to 40 per cent in September.

139. Longevity—Wild beetles of unknown age werc caged
from June onwards; they lived for various periods, the maximuir
being 130 days. Wild beetles were captured, marked with paint
and released ; several of these were caught again at traps, the maxi-
mum period of freedom after release being 72 days.

140. Flight range and dispersal.—Wild beetles, captured,
marked with paint and released at Kannoth and Periya were
recovered at traps distant from the site of release at a ynaximum
distance of 3% miles (in this case after 55 days), 1t was also ascer-
tained that the beetles travel by flight and cross streams. The
proportion of marked beetles recaptured varied from 6 to 46 per
cent in the different batches released. Bearing in mind that the
beetles were of various ages when first caught and that death must
have been accelerated by the painting of the elytra (in one batch
the suture was intentionally gummed up), the recoveries indicate
the value of the traps, and they also indicate the smallness of the
population of beetles in the experimental arca. TIn Periya recap-
tured painted beetles formed 23 per cent of the total calch at traps,
in Kannoth 10 per cent.

141. Generations.—A generation may be completed between the
third week of June and the third week of September to end of
October and between third week of July and mid-October to first
week of November,
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_ Records of egglaying were obtained in June, July and_August.
The previous determination of 3 short-cycled gencrations a year

combined with long-cycled broods was confirmed. ,

- 142. Bectle traps.—Experiments were conducted at Kannoth

and Periya from May to October 1939 to determine the most suit-

able type of trap to attract beetles of Pagiophloeus longiclavis.

" Cedrela toona freshly felled was found to be the most attractive
material. * It was tested in the form of twigs 2 feet long, billets 2
to'5 feet long and from 3 inches to 20 inches girth, either untreated,
or with the bark loosened, or blazed, or scratched ; logs 5 to 7% .feet
long and 30 to 45 inches girth; strips and slabs of bark. The various
types were exposed singly or in various combinations of numbers
up to 80 in one heap.

All these types attracted beetles except twigs and stufl of very
small dimensions. The attractive power of the larger pieces was
greater and lasted longer than that of the smaller pieces, and that
of heaps was greater than that of single pieces on the average.
Reduced to a common criterion of size it is found that the best

trap to use is a billet of 2 feet in length, and G to 10 inches in airth,

but anything o little smaller or larger is efficient. The attractive
power of a billet exposed singly is almost as great as if combined
with others in a heap; actvally -a combination of two billets pro-
duced the maximum number per billet; hence for most econorical
use of trap material and to‘cover the greatest area billets should Le
put out singly. .

The experiments with treatment of the bark showed that in the
dry weather (May) the billets are more attractive if the bark is
loosened ‘causing a release of sap. In the monsoon cross-cut billets
with the bark intact are best as they remain attractive longer and
do not ferment.

A Dbillet functions for about a fortnight the maximum ecatch per
billet per week is 45 beetles. Oviposition takes place on billets
but not on large logs with thick bark.

The data obtained by experiments with painted beetles show
that it is possible to cateh af least half the local beetle population
with traps, and one may expect a well distributed series of traps
to clean up an area sufficiently to give a practical amount of
protection.

’ A
The following control measures are recommended.

143. Control measures for the callar borer of Mahogany—DPagio-
phlocus longiclazis,—The natural food plant of ‘the collar borer
Pagiophloeus ~ longiclavis (Curculionide) is .Ccdrcla. toona, it
breeds in greater abundance in C. toona than in young Swictenia
macrophylla in mahogany plantations. The most 1nportant con-
trol measure is reduction or elimination of the breeding grounds
in natural forest in the neighbourhood of plantations, and regene-

pation areas,
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Felled trees of C. toona.—The bark should be removed from the
smaller bole logs, and from all the branchwood over about 3 inclies
girth shortly after felling. Alternatively the branches may be cut
up into billets and used as traps (see below). ‘

- Dying or staghcaded trees of G. toona.—These should be located
and . felled and disposed of as above, the width of the danger zone
may be put at 4 miles if a complete clean up is contemiplated.

Traps.—The most suitable form of trap is a billet of freshly
felled C. toona about 2 feet long and 6 to 10 inches in girth, but
all available branchwood or small pole wood may be used; twigs are
not worth using; bark slabs stripped from large logs are useful for
a short period which is not more than a few days in the monsoon.
The trap billets should be laid on the ground in shade distributed
singly over a wide area in the neighbourhood of regeneration areas
and mahogany plantations. They should be inspected at frequent
intervals for a fortnight and the beetles which shelter wnderneath

‘them should be destroyed by squashing (at a distance from the

trap). Billets which are no longer attractive should be repliced by
fresh ones. In the dry weather (May) billets are mote attractive
if the bark is loosened; this is unsuitable during the rains.

Single distribution of billets is the most economical way of
using the trap material. Heaps of several billets can be used if
there is plenty of material, or if inspection cannct be organized
except along routes daily frequented by the labourers. Some form
of report or counting of the catches is desirable as a checlk on the
inspection.

The period during which trapping cperations can be carried out
is May to September inclusive. The pepulation is most abundant,
i.e., the biggest catches will be obtained, after the monsoon has
set in. The greatest benefit will be obtained from Lrapping operd-
tions that are started before planting up with mahogeny and dering
the first two years of its life.

Removal of attacked wmahogany.——There is practically no
advantage in pulling up mahogany plants attacked by the collar
borer unless the infestation is exceptionally heavy, as very few of
the plants recognized as attacked contain living borers. The popu-
lation of borers inside a mahogany plantation 15 only a small
fraction of that in the area as a whole.

Plantation sites.—ILiabilily to attack is greater in mahogany
plantations in open sites than in those with overhead shade given
by tree canopy or by undergrowth or by cover-plants.

Decp undergrowth sheltering mahogany in clear felled sites
prevents increase of attack more eflectively than does overhead
shade of tree canopy.

In some localities the collar borer does mnot occur. Tt is
extremely probable that these localities have no dead or felied trees
of Cedrela toona.
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II1. Bamboo Borers.

145, A severe 1 tack i

m S \?or:‘? lr(llse?gt_ attqck occurred in Dendrocalamus strictus
in é o -1 y division in the north-east monsoon of 1933
M a.ﬂ erial was sent to Dehra Dun and duaring the deputation of tt \
:([{;eaevqgchvl{a‘nger, Denkanikota, in 1939 a study olf) thi 0t _1e1
./.gy_gsvmcluded in his entemological work under Dr Beesqorrrlla o

The material came from. the All-Indi - !
P}Ot’i and showed evidence of att?lck byl—lilm Bamboo Esxperimental

1. Cyrtotrachelus longi joni
. T pes Fl. Cureul !
2. Estigmena chinensis 1. 'Cilf:;gol)?zréll?flbl
. 3. Pyralide.. -
4. »Hypoth'enemus sp. Seolytide
’5_ Cossor?mw. Curculionide.
6. Anthribide. E
7. Lamiide (2 species).

. Trypetida.

he mrimary attack is ¢ .

The P ln}gxlxyb ack} is due to the _Lnge beetle Cyrtotrachelus
“1ongipes which ores the newly growing culms and causes the
termainal portion fo die and break off, or causes arrested growth of

the “ ipternodes OT greatly reduces the vigour of the culms

. ceording to the severily of the attack. All the other species are
secondary pests which come-in afterwards due to the unhealthy
- onditions of the culms caused by the primary attack. Only thick
| cuhﬁs,'.y are usually attacked when they are fairly short and culms of
ol grown size generally escape. ‘
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Estigmena chinensis attacks the culms when the internodes
‘e made most of their growth. The characteristic attack of this
cies i3 the distortion of the internodes with fissures and holes.

Pyralide.—The caterpillars of this family appear in-tue fer-
mted sap of the growing shoots jmmediutely they are lkillad.
ley also live 1n the sheaths between the elms and the sheath.
1e moths emerge through holes n the sheaths.

Hypothenemus sp: Scolytidw.—The larvie of these live in
tween the different leaves of the sheath or between the sheath
\d the culm, as soon as the yonng shoots attacked by C. longipes
it weakened and start dying out. -

C’Ossoninaz—-Curculionidw.-—Their attack is -detected by the
resence of small holes of about 0-1 of an inch in diameter on the

iternodes.

The other species all come in weakened culms and are not very
mportant.

(b) Evergreen vain Jorests.

146. All the artificial regeneration experiments done in ever-
jreen rain forests with the exception of one set (xperimental
Plot No. 27, Wynaad and Experimental Plot No. 70, South
Coimbatore division, raising of evergreens after clear felling and
purning with and without cover crops) have been planting under
shade and are therefore reporfed 1n part (ix) of tlis chapter

« Underplaniing below. (Paragraphs 194 to 209.)
(¢) Dry fuel forest.

147. Direct sowing in a burncd-over arca—DBest  scasoit.——
Tmmanur Expcrimental (Garden Expcrimcnts Nos. 189 to 195,
203 to 208, 217 and 246 which were otarted in 19338 were finally
measured. With these measurcients, the investigations in this
subject 18 concluded as we have now got data from five years’ work.

The results of this investigation are best scen from the tables
below -in which are given the averaged percentages of survivals and
averaged metn heights fov each year as measured at the end of the
second growing season after planting  when the plants may be
considered to be established.

survival percentag? of sowings on

Year of
experi- 1zt 1st 1st 1st 1st 1st 1st 1st
ment. April. ay.  June. July. August. Sep- Qcto- Novim- Remarks.
tember. ber. ber.
1934 . “e . 13 16 18 19 i0 22 Average of 4
. species.
1935 . . . 24 48 €Y 37 37 22 Average of &
spoecica,
1953 . . 31 35 33 33 46 21 25 Averaze of 6
species.
1937 . 32 23 40 40 37 40 51 40 Average of 11
gpecies.
1938 .e 29 42 67 ks 85 72 28 28 A\'(:r;(ax geof 11
gpecics.
AvVerage . 23* 32% 38 43 47 43 25 27 38 experi-
ments,

o Corrected averages.
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~Mean height i
growth in {
Y 18 Inches of sowin

cIst . Yast

May.  Jume.  Jeie Ab, Bt 1t 1w

: : : gust.  Sep-  Octo-  Nov- )
tember. bor o nolger. Remarks.

25 on

68 86

. 117 .
390 3 ¢ 14 129 123 Avorage of 4
16 35-6 30.9 species.
488 4 22 835 185 Avemage of 6
33 40-¢ - species.
" 352 5 376 315 282 Average of 6
i 3¢-3 35-6 = ’ species,
- . 365 33-4 29-4 A\‘t‘m_gc of 11
L 426 43.0 species.
. - 81 377 274 233 Averageof 11
345 334 speceies.
: . 83 313 217 233 38 experi-
ments,

g S e * Corrected averages,

izuntjcrh;}’ Specées;uscdfm this investig

11lldégz’légix‘:.w(’}éﬁi(;(g:ga{c” z&%lrgca, Acacia planifrons, Acacia sundra

rachta indise- Cassia ¢, « bizzia amara, Albizzia lebbelk ;’17adii

Plerocarnis . A l 'a“”cfll({ta, _Cassz'a stamea, Prosopis }uli]‘iora
pus santolinus, Terminalia chebula and Wrightia tinctoria.

- (Vide paragraph 275 f o
mems") 1 ragraph 275 for full experimental details of 1938 experi-

at] S - :
atlon are Acacia arabica, Acacia

148. This best date of direct sowing
48. This best date of owing ix o ¢ S i
tavgt' and -mnost controversial items of é’is;rigfiaf ﬂ'lel'm.o o npor
fuel 'fozjest;gi;., Measurements are given at the enzimgfx l:l? ey
growing season aftec planting as at this stage plants are e"f ISIe'C?nd
v_ and ?hxs time also ceincides with the time 2t which in 5 ‘(11 e
,,_t("ndmg;?f rab plots is discontinued. most districts
' The above figures show that the best
- L ey e Baees L . e best d«t "1 4
- manur has been very. variable during the pz:ss f(i)f' so'“‘u')g’at fn
as follows i— . e years and was
LEE 19:3%%Octoi)_er' 1st.
1935—August 1st.
1936—=June ‘to July with a sec
g . 0« a secondary st date i :
Siptemer y dary bebt, date in early

1937—June to July with a secondary best‘:f date in early

o # October.” .-
 1938—Tuly {o August. |
“ " The advantave of early sowing is . . .

| mean height e nod. This compured it mamens o 1o
S 1934—0 per;ée‘nt (best date was October 1st)y. =~ -
11935—7.per cent. - o
’ ,’1935“‘485 péri cent..
193714 per cent.

. ‘-7_19,38“79 per cent. :

A'A;‘f'ejmge 30 péi"ﬁ;cent at the end of the second season’s growth.
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. This increase 1n height growth is of great importance in the
struggle against weeds and climbers as soon as tending 1s disconti-
nued. ' At the end of the first season’s growth the increase in height
growth is even more striking being—

1934—0 per cent (best date was October 1).

1935—110 per cent.

1936—450 per cent.

1937—70 per cent.

1938—308 per cent.

Average 188 per cent at the end of the first season’s growth.

This great increase in height growth in the first year is very
important as it means o reduction of tending and hence cost. It
is the realizafion of this fact that has evolved the practice of sowing
in June, July or August according to locality and resowing at
reasonable intervals until full stocking is obtained. This method
is followed by most districts doing really successful rab work.

149. These resulfs have all been obtained at Emmanur in North
Coimbatore division and in order to give other districts a climatic
comparison,  below Is given the average monthly rainfall of the
place for as long as we have records (i.e., 47 years) together with
the monthly rainfall during the years in which the experiments
have been conducted. It will be seen that the rainfall of Emmanur
corresponded very closely with that of many of the other dry
districts particularly with- Ayyalur in Madura district where a

great deal of dry fuel rab-cum-kumri work is being done—

Average monthly

Morth, rainfall of 1934, 1935, 1036. 1937, 1938,
47 years.

January v .o 062 274 0'14 .. . ..
February e e 0-59 .. 025 3-01 2-68 0-18
March .. .e . 0-80 0-71 .. 251 0-33 0-45
April .. .. . 2-13 143 406 0-93 4-02 1-58
May .o .e . 342 343 119 2-61 2-96 0-29
June .. .. 1-42 1-37 1-61 2-04 1-26 0-18
July e 1-32 0-64 010 1-05 1-53 349
August .o 2-62 1:46 293 1-43 1-74 4-40
September 3-60 .. 1-5¢ 5-87 3-14 304

i October 7-83 8-80 8-52 676 6-423 0-21
November 4-70 549 117 263 2:91 0-69
December 072 .. 153 1-00 0-23 2-43
Total .. 29-82 26-07 23.04 31'44 28-82 17-94
56 70 70 50

Number of rainy days .. 53

It is thus seen that the years of the experiments have been
reasonably normal being generally slightly less than the normal.
The exception is drought in September 1934, a critical month in
this work. 1938 was a year of small rainfall. This was due to a
gevere failure of the north-east monscon in Qctober and November.

150. Best date of sowing—District worl:—The investigution in
this subject with cacia planifrons at Ayyalur in Madura district
was continued.

5
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151. In order that the climate of Ayyalur may be compared

with that of other dry district work centres, below is given the
normal and the 1938 and 1939 rainfall of Ay
that of Emmanur Experimental Garden—

yalur together with

Rainfall in inches,
Emmanur Experi-

Ayyalur,
’ o - mental Garden—
1933, 1939, Normal. Normal.
January .. .e 1460 1-47 0-07
February 0-40 .e 0-08 2:08
March 2-40 0:80 0-10 1-26
April .. e 180 0-80 1.97 2-57
May .. .. . ve 1-20 1-19
June .. v .e 2:20 0-68 1-61
July .. . 0:60 PP 0-24 0-37
August .. 7-20 2:80 2-52 2:20
September .. 4-00 3-80 2:12 0-77
October .. 3-80 6:80 9-80 8-66
November e 1540 6:38 3-33
December 1-60 060 1-85 0-77
Total .. 2180 34'80 28-41 2488

Direct sowing—Comparison of (4) not burning but soil working,
(B) not burning and no soil working, (C) burning and soil work-
ing and (D) burning and no soil working.,

(Norx.—In the experiments described in this section the soil working is that
done before sowing and is not soil working or *“moil aeration ” done after
germination.

152. Emmanur Experimental Garden Experiments Nos. 230 to

236 which were started in 1938 were finally remeasured at the end
With these measurements,

this investigation is now concluded as five years’ work has been

completed.

" In each of the experiments of this investigation (and there have
been 29 experiments during the five years) 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 pairs of treatments, in one the
soil was worked 9 inches by 9 inches by 6 inches at each patch
before sowing, and in the other only enocugh soil working to sow
the seed was done.

The general results of the investigation can best be judged from
the tables given below which give the averaged survival percentages
and averaged mean heights for each vear’s work as measured at
the end of the second growing season after planting by which time

the plants are considered to be established.
54
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Survival percentage at the end of the second growing
season after sowing.

: Numbe Area not burned, F
Year of experiment, sl?e)c)ieei.()f . * . ! e e o
, averaged. Worked No soil Worked No soil
e ) pits. Wworking. v pits. working.
iggg .. .. .. . 6 23 ‘ ”5 s 5
1988 .- .. .. . [ 18 11 4Z i
A 5 i i i
38 . , X _ 26 25 76 11
Verage, . 16 14 439 47

Mean height growth in inches at the end of the sccond growing scason

after planting.
N Arca :
Year of experiment. \s‘i)rgcl;g of M HOme'md-_\ ‘ -2 meEd.
averaged. Worked | Nosoil .. Worked No so;f
st pits. working. pits. working.
TR 1 157 10 - :
Don A O
1938 : . s 15°3 147 253 25
el L g 85 . ez 0 3 b
95 100 329 272
Average .. 12°3 101 229

19°7

m M , A
ow :Jﬁzl?:m?lbb?zfiﬁ w;ere Acgcza planifrons, Acacia arabica, Acacia
s £ amara, Cassia auriculata, Dolic }
4 A 1161 U olichandrone crispa
. . . )
Tamarmdus indica, Wrightia tinctoria and Zizyphus jujuba Pe

Combining all the above data we get the following :—

Survival
Treatment, . ‘ per cent. hﬂ??ﬂ?ﬁé%}m
Burning . ..
- No burning .. . ‘ig 21::3
Worked pits .. 33 ]1.71'5

No soil working before
sowing .. .e . 31 149

@ tT[l)le Investigation has thus given us the definite conclusions
at burning before sowing is essential and that soil working before
sowing is decidedly beneficial. &

(For full experimental data of the 1938 experiments

paragraph 276.) see

153. Comparison of sowing, entire t [

. . s g ransplanting g
planting.—In experiments Nos. 224 to 229, si.xlf specié’s v(\l'leliz eé‘fu,?ip
mented \Yllth }l)y these methods of regeneration. These ~11';3Peali
species with which either difficulty is found wi ‘direct sowi
which give very variable results. with direct cowing or

Measurement in January 1940 (at ti

. ary 1 1e end of the second grow-
ing season) showed that Dolichandrone crispa had done betsfo;)v
sowing, Pterocarpus ’s’an.talinus by stump planting, Hardwz'clciz
‘bu(ziat;zvap(}it..S’ogtj.ntutla febrifuga by both sowing and stump planting
an rightia tinctoria and Azadirachta indic ell by all
and [Wrightia ¢ a had done well by all

(For full experimental data see paragraph 277.)
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The ‘experiment was repeated 1n 1939 in Emmanur Experi-
mental Garden Experiments Nos. 260 to 265 with six species all of
which either stump or transplant well or which often. do not do
well by sowing.

Measurements at the end of the first growing season showed
that Azadirachta indica and Bauhinia purpures had done best by
sowing, Pterocarpus santalinus by stump planting and Wrightia
tinctoria by transplanting. Dolichandrone crispa and Hardwickir
binata had done well by both transplanting and stump planting.

Tt remains to be seen how they fare in the coming hot weather.

Considering these indications with those of the past few years,
we get the general conclusion that in this work direct sowing
gives the best results for most species that are being commonly
nsed 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 277 (a).]

154, Comparison of stump planting and  transplanting.—
Experiments Nos. 221 to 223 Emmanur Ixperimental Garden had
as their objects (a) to find the best season for stump planting, (b)
to compare stump planting and transplanting and (¢) to compare
transplanting at the commencement of the south-west and north-
east mMonsoons.

Three species were experimented with, Pterocarpus santalinus,
Aradirachta indica and Wrightia tinctoria. These species either
transplant or stump well or else give very variable results by
sowing..

Remeasurement at the end of the second growing season after
planting showed with all species that transplanting in the north-
east monsoon in early October was better than transplanting in
the south-west monsoon. Two-year old stumps werc better than
one-year old stumps and August 1 was the hest date for stump
planting in 1938.

i (For full experimental data see paragraph 278.)

The experiment was repeated in 1039 (Emmanur Ixperi-
mental Garden Experiments Nos. 257 to 259) with Azadirachtc
indica, Pterocarpus santalinus and Wrightia tinctoria.  Measure-
ments in January 1940 showed that transplanting could be done in
either the south-west or the north-east monsoon in 1939. They ualsn
again showed that two-year old stumps are better than one-year
old stumps.

The best time for stump planting was October.
[For full experimental data see paragraph 278 (a).]

155. The cffect of the burn and the ash on survivals and
development.—An investigation has been started to study tha
effect of the burn and the ash in dry fuel regeneration work
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© The ar
7 rr . .
thro «spzlééi{:?znt of the experiments is in randomized blocks and
Aot i Decies cacia planifrons, Cassia siamea and Prosopts juli-
en used. IFour treatments were applied (4) a normal

burn i i i
rn and the ash mixed in with the soil before sowing,” (B) a -

norma - '

: lebusm fznd‘t?e) ash removed outside the area, (C) no burn
2 nd the ash from (B) mixed int i wi

‘Bo bur R i;zei 1'n o the soil before sowing and (D)

At th i :

it diﬁ:r :élci of the first growing season the treatments show
much pooeer i1 in survival percentage but treatment D' is very
g e an the others in mean height growth. Treatments
Rib are not significantly different from each other.

It . cav
' the iniil;:tsitr h{g\never be remembered that this is only the start of
the firet 1 tga ion and in thlS. work differences usuafly develop in
measuremov ‘;’Veafther after sowing and hence will show in next year’s
diﬁ'erence: Iilns.theItI)lu e ﬁ:St growing season also effects of
o : rn & ‘ .
soil working that is done, extent masked by the intensive
(Emmanur Experimental Garden Txperiment No. 266 of 1939.)

sowli;szg‘ozltgcme£f$ of i[hel pm}iod that elapses between burning and

rals and depelopment.—For s rear sini

4 | : velog or some years the o

b?lin gfen growmg that the lapse of time between the dla)xltléloo'];
g and the date of sowing has an important effect on

survivals and .d ; e :
»fuel pos evelopment in the artificial regeneration of dry

.- In consequence last year an i igation w
e II - Ef E ’ : . e ‘ '
ni : : % investigation was started to deter-

The arrangement xperi i

- ng of the experiments is that of randomi

glroocks _and three species Acacia planifrons, Cassia siamga 1;33

J osopzs ]uhﬂpm were used. Five treatments were applied, burn-

;lzgrﬁnd( g;wrl{gxg} Ithe a(sll)x) into the soil in- (4) mid March (B) mid
s mi ay, mid June and (E) mi o

ments were sown in mid July. pd (E) wid Joly. A1l treat-

Measurements at the end of the first growing sea /
dxﬁe){ences in both survivals and mean gheightc gro;?ﬁ S;;Z“sgflﬁ
- but in favour of burning about two months before sowing. If

must however be remembered that this is only the start of the
investigation and in this work differences usually develop in the
first hot weather after sowing and hence will show in next year’s
' ngea,suremer}ts. In the first growing season also effects of
differences 1n the time of the burn are to some extent masked by
the intensive soil working that is done. ’ ‘ ;

(Emmanur' Experimental Garden Experiment No. 267 of 1939.)

'157'. The effect of kumri crops on the forest crop.—An investi-
ga.tlon.ha-s been gtarted into the effect of the agricultural crops on
the forest crops 1o rab--cu.m-kumri work in dry fuel forest. The

':;;rangement of the experiment is a latin square of 25 sub-plots.
In each sub-plot four forest species are being raised (Prosopis

-
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juliflora, Azadirachte indica, Acacia planifrons and Acacia sundra)
in dense line sowings. Iive tireatments are applied (4) Ragi
(Eleusine coracana}, (B) Tenai (Sctaria italica), (€¢) Cholam
(Andropogan sorghum), (D) Cumbu (Pennisctum typhoideum) and
(E) Control—no crop.

The same field crops will be sown in the same sub-plots year
after year for four years or until the forest crop grows up and makes
a field crop impossible or until the soil will no longer support a
field crop. Normal rab tending, thinning and soil working is being
done.

The object of the investigation is to find out the relative merits
of the different field crops and to endeavour to work out & succes-
gion of field crops which will give the best result in both forest

crop and money yield.

The experiment is only in its initial stages but the general
observations of the first growing season are that (i) cholam and
cumbu give too dense 2 shade in the first year and are bad for the
forest crop, (ii) the root competition of the field crop is hardly felt
by. the forest crop in the first year and (i) the light shade of ragi.
and tenai is apparently beneficial to the forest crop in the first
year. 0
(North Coimbatore Division Experimental Plot No. 19 of 1939

158. District Work—Rab notes.—Chittoor division reports that
in 1939 May-June sowings did much better than July-August

sowings.

Chittoor division again reports damage by porcupine to Cassia
siamea and by browsing to Albizzia amara, Pterocarpus santalinus
and Pterocarpus marsupium but also states that these last three
species can be raised if intimately mixed with such thorny species
as Acacia ferruginea, Acacia sundra and Prosopis juliflora.

Guntur division reports browsing damage to Albizzia lebbek,
Albizzia odoratissima and Albizzia amara. 'This division also
reports that Prosopis  juliflora, Soymida  febrifuya, Sapindus
cmarginatus, Cassia fistula and Chlorozylon swictenia are not

browsed.

Salem North division reports the successful regeneration of large
areas of fire burned Lantana with Cassia simmea, Anacardivm
occidentale and bamboos. There were however general fairly
heavy casualties by weeds and damage to the Anacardium and
bamboos by porcupines and rodents.

In Nellore division the work on the regeneration of charcoal
pits was continued and again showed the regeneration on the
periphery was very good ‘ndeed but the middle of the pits had
been baked too well to produce good regeneration.

159. Kumri notes.—Regencration by the rab-cum-kumri
method continues to spread and reports of successful work on quite
a large scale come from many districts. Many variations of
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species are being introduced by this method and below are listed
some of the variations of the general method and species reported.

Guntur division.—Casuarina cquisctifolia and field crop Korra
(Sctaria italica). Acacia arabica and various crops.

Chittoor division and Salem South division.—Cassia auriculata
and various crops. The Cassic was however somewhat retarded
by the defoliation of the caterpillar of a butterfly. The best of
these kumris was raised with horsegram (Dolichos biflorus).

Chittoor division.—Bamboo kumris in a number of centres.
Bamboo—Cassia auriculate kumri. The bamboo is introduced as
internal and external demarcation lines. A number of species of
crops were raised such as ragi (Eleusine coracana) redgram
(Cicer sp. probably arietinum) horsegram  (Dolichos  biflorus)
Castor (Ricinus communis). In addition Kollukattai grass (Pen-
nisetum cenchroides) was also introduced after the field crops.

Madura division.—In this division the crown spread of the
mature tree at the end of the fuel rotation averages 92" diameter.
Therefore in kumri work the forest crop lines are raised 22 apart.

Measurement of the 1935 komri in A, Kombai series (Ayyalur -

range) showed that in January 1940 the forest crop was a com-
plete crop 8 to 12" high with a crown spread of 8 to 10°. Thus
nearly half of the 22" space between the lines had been covered
up in the first few years of the kumri. '

Cumbu (Pennisctum typhoideum) is not considered a good
first-year crop as it is too high and is liable to be beaten on to the
forest crop by wind and rain. It is however a satisfactory second-
year crop.

Castor (Ricinus communis) appears to take too much cut of
the soil and forest crop to be spaced neaver than about 12'. TItis
best placed in the middle of the kumri strip and not near the
forest crop lines.

160, Notes on other specics.—Bambusa polymorpha is reported
to be doing well in Salem North division.

Euealyptus naudiniane is fair in Chittoor division.

Canthiwm  didymum and  Pleurostylic wightii are being
regenerated artificially in Chittoor divison where they are important.
These species both germinate well and Pleurostylia stumps quite
well but both species fade out later in the hot weather. We have
not yet learned how to raise these species satisfactorily.

Shorea talura has bheen successfully raised by direct sowings in
Salem North division and after two years shows 60 to 70 per cent
survivals. It is however damaged by pig and growth though slow
is encouraging. With this species Chittoor division reports fair
success with its artificial regeneration and also successful natural
regeneration by soil raking under parent trees. This operation
resulted in the production of 5,759 seedlings under 89 trees (i.e.,

r
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65 per tr;ae), but it was noticed that the seedlings soon need more
light than was necessary for successful germination and early
development. ' .

A number of districts report the successful raising of Cassia
auriculata plantation both with and without kumn. .

161. Plantations for manure leaves—Regeneration of Poinciana
elata by cutfings. In the past four years some interesting and
successhul work has been done in the raising of plantations for
manure leaves by the use,of large cuttings of Poinciana elata.
This work has resulted in plantations varying from 60 per cent to
75 per cent stocking at the end of the second growing season and
looks very promising.

In copsequence, in 1937 at Emmanur Experimental Garden
experiments were started to find out (1) the best Qate of plaptlng,
“(ii) the best depth of planting and (ii1) the best size of cutting to
use. Parallel experiments were also done in the plantations of
South Salem division.

Tn the experiments on the best date of planting, cuttings 3 feet
leng and 8 inches mid girth were planted on the first of each month
from June to October.

Results in January 1940 at the end of the second growing season
together with those of the 1937 experiments are as follows:—

Survival percentage of cuttings planted on
A

)
r

i 18t Sep-  1st Octo-
e gy s BET T
Emmanur FExperimental Garden, 34 30 20 70 §2
South Salem division .. o X . 38 72 T4
Average of 1938 experiments .. 34 30 29 71 63
Average of 1937 experiments .. 43 21 28 29 53
Avernge of (9T ond BT 39 2 20 50 58

* Not done through lack of stock.

In the experiments on the best depth of planting, cuttings
4 feet long and 8 inches mid girth were planted on 30th June 1935
ta 8 depths (@) 9 inches deep, (b) 18 inches deep and (c) 3 feet deep.
Results in January 1910 together with those of the 1937 experi-
ments are as follows :(—

Survival pereentace of cuttings planted to

Locality. deptl“.s o
mchca. 18 inches. 3 feet.

Emmanur Experimental Garden. 36 62 52
South Salem division .. .. 44 54 37
Average of 1938 oxperiments .. 40 58 45
Average of 1937 experiments .. 1¢ 31 47
Average of 1937 and 1938 experi-

ynents .. .o . .o 25 45 46
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- In the experiments on the best size of cutting, cuttings of three
sizes (a) 6 feet long and 11} inches mid girth, (b) 3 feet long and
8 inches mid girth, (¢) 13 feet long and 6 inches mid girth were
planted to a depth of 1 foot on 1st July 1938. Results in January
1940 together with those of 1937 experiments were as follows :—
Survival percentage of cutﬂngs of the

following sizes,
Locality. 28 5izes

h )
] - Big. Medium. Small,

Fmmanur Experimental Garden. 76 34 ¢ 6
South Salem division .. °~ .. 56 .* 42 8
Average of 1938 experiments .. 66 38 7
Average of 1937 experiments .. 63 10 1
Average of 1937 and 1938 experi-

ments. .. ‘e . .. 65 24 4

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

We a'lso‘have‘ the definite indication that within the ranges
experimented with, the larger the cutting and the deeper it is
planted, the better the result.

The experiments were repeated in 1939 and results in January
1940 were as follows : — i

I. Best date of planting.

Survival percentage of cuttings planted on

Locality. — -
IstTune  1ctJuly  1st August  18% Sep- 1st Octo-
o . ; © tember ber
» 1939. 1939, 1939 1939, 1939.
Emmanur Experimental .
Garden .. v .. 4 14 48 78 82
South Salem divisio 40 72 1GQ 100 88
Average .. 22 43 74 89 85

II. Best depth of planting.

Survival percentage of cuttings pla 1+
Locality. p P uttings planted to depths of

) 9 inches. 18 inches. Sfeet. B
Emmanur Experimental Garden. 18 60 89
South Salem diviaion .. .. 82 88 96

Averago ..~ 65 74 89
III. Best size of cutting.
Survival percents { cutti o
Focallty. perecn 1g:ﬂ:;i<)zc;:.xx ings of the following
~ -~ -
Big. Medium. Small,
Emmanur Experimental Garden. 40 18 s
Jouth Salom division e .. 84 78 28

Average .. 62 48 18
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The dbove results of the first year must be regarded with
caution as the full effect of the hot weather had not been felt at
the time of measurement. 'I'hey however confirm the preliminary
indications obtained by the 1937 and 1938 experiments.

162. Manure leaf plantations—district work.—Several dis-
tricts report The raising of manure leaf plantations. A typical list
of species is that of Salem North division which is Cassia siamea,
Pongamia glabra, Poinciana clata, Cassia auriculata, Azadirachta
indica, Anong squamosa, and Dodonca viscosa.

163. Santalum album—comparison of sowing, transplanting and
stump planting.—Experiments in this subject have been done at
Emmanur for the past two years and show the following results
in survival percentage.

Sowing. Transplanting. Stumping.
1938 ‘e .- .. e 17 33 19
1939 .. . ‘e .. 12 9 25
Average .. 15 21 22

In this connexion it should be noted that at Denkanikota in
Salem North division for the purposes of spike research some
5,000 sandal plants are raised each year. This is invariably done
by stump planting as under experimental garden conditions :t
gives the most certain results and the quickest growth. In this
work another great advantage of stump planting is that if the
shoot portion of the sturp is left about 4 inches long the plant is
in a fit state for artificial grafting at a very early age.

164. Introduction of bamboos in dry districts.—A great deal of
work has been done during the year on the introduction of bamboos
in a number of divisions on a large scale in the following types of
areas :—

(@) Areas where bamboo has flowered and died and not
regenerated itself well naturally;

(b) areas where bamboo is naturally either scanty or absent
(and hence is valuabie). Vauluable introductions have been
done not only in cpen forests but in rest house compounds
and near subordinates quarterz

(2} in Lantana areas to suppress the pest:
{d) in fire burned areas;
(e) in Strobilanthes area te reclaim them; and

(f) in sandal areas to increase the sandal host ratio and to

make the sandal as resistant to spike disease as possible.

165. In general, results vary from about 50 to 90 per cent.

The lessons learned in this work have been summarized by Chittoor
division which reports :—

(a) One or two year old rhizome planting is much more

successful and reliable than direct sowings. In 5§ areas
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taken together sowings
r sowings averaged 41 per ¢ : i
. togethe g cent and rhizome
planting 78 per” cent success. : ’ °

(b) If direct sewing is betug done it is best to soak the seed

N .
for 4_6 hours in cold water before sowin
much

rodents.

‘ g. This caus
s ol wa g es
qui¢ker germination and hence less damage by

(c)am]fsgg.hable to 1nundation and also sandy soil should be

(d) Sow or plant early in the south-west monsoon showers.

This gives the plants a g
8 plants a good start and allows for replace-
ment of casualties in the north-east monsoon. paee
(c)bAvoxd getticg plants from distant places. It is much
ﬂetier jto have a nursery near the planting site because
len we can make much better use of good planting
weather. In getting plants from distant places one can-

not regulate the date of arrival of the pl 'l i
state of the weather. plants wih the right

_166. Chit{oor division also discusses a local
tn}gl b;upboos by planting offsets.
with fair. success. The offsets are made from -
monsoon culms of the previous year and they glustthheavse§01;t}{):si13t
bunch of roofs and a good rhizome. They are cut 5 feet long f d
Dendrocalamus strictus and 3 feet long for Bambusa arundianezr
They are rplanted in pits 1} feet deep and usually two nodes are
buried. Mature culms are ready about the fifth year. The oséi
bilities of this method for Lantana and Strobilanthes areas :;r—
discussed by the division but its disadvantages are that the offseti3
will not stand a drought after planting unlecs’s watered ; and unless

they are made from ¥ i W
: young clumps they are lable to fl
: 3 0
die at an early age. y er and

167. Clear felling of bamboos.—An’ experi i
. s.—An‘experiment of cl
bamboos was done in Vellore West division in 1933. Teif; rf:;gﬁg

of -this experiment have been u 7 i i
: n upset by the flowering
the bamboos in the plot and its vicinity. ng and dying of

practice of regenera-

168. Grass introduetion.—Several districts report the successful

mtroduc't.xon of fodder grasses such as Kollukattai (Pennisctum
cenchroides) and Nendra (Tselhazmum larm).

I\otﬂbl‘c progress has « been made in the introduction of such
grasses with or just after the final crop in kumris.

169, Live fences.—TLargely as a result of the deliberations of
the Fodder and Grazing Comumittee and also because of‘ the dis-
appearance of the prickly-pear dne to the cochineal bog a number
of distriets are interested In growing live fences. o -

Chittoor division reports good results with dgave americana

and Prosopis julifiora but very poo i
L P | y r results with Fu 1
neriifolia., phorbia

This is done by the local ryots
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170. Teak tn dry districts.—Several districts report the success-
ful introduction of teak in small suitable areas in dry districts.
This work is only possible in these districts in small areas near
litte hill streams and in moister pockets. Although such areas
are small they are important and short rotation teak poles in such
districts are a paying product. This work shows a stage of inten-
sive utilization of the ground and follows on the advances made
in recent years by the large scale introduction of rab and kumri
work.

South Salem is one of the divisions developing this work and
has already found that thinnings are remunerative at an early age.

171. Soil working.—Experunents in recent years in our good
teak areas have shown that soil working by forking (the mis-called
soil ‘¢ ®ration ') is of great expense and very doubtful utility.
In the past five years in the development of *“ rab work ™" in dry
fuel forests opinions have differed as to the merits of soil working

“in these dry areas. In 1033, scven experiments were started to

test its efficacy and the results of these early experiments were
very striking.

179, In 1936 a further set of experiments was started in this
subject and the conditions of these experiments were made to
conform as far as possible with district rab practice. The species
were raised by sowing in May 1936 in two large compuact 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 order A B B A, cte. The treatment was applied once
o rmonth until the middle of January 1937 when a deep so1l working
was done and the plots left over the hot weather. Measurements
in mid January 1937 at the tine of this deep soil working showed
little difference in survival percentage between the two treatments
but in mean height growth the soil worked plunts were significantly
considerably better than the control.

Soil working was repeated before the south-west monsoon,
Hetween the monsoons, and after the north-east monsoon, and the
plots finally measured in January 1933, This final measurement
showed that the soil working had caused an appreciable increase
in survival percentage and In mean height growth, the soil worked
plots which initially were the same height as the control were
very much better at the end of the sccond growing season after
sowing. '

It should be noted that the operation of soil working is done
in lines between the plants care being taken that the soil within
3 inches of each plant is not disturbed. The first operation is a
scratching of the soil to a depth of about 1 inch to 2 inches aund
each further soil working proceeds deeper und slightly farther away
from the plant line until a depth of about 9 inches has been
reached. (This is district practice in sorue of the districts pro-
ducing the best ** rabs )
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These large
‘since 1936.

The abbreviated results of these experiments are given in the
tables below. The results of the experiments of 1935, 1936, 1937
and 1938 are given at the end of the second growing season after
sowing as at this time the plants are considered to be established.
The results of the 1939 experiments are of course only given up
to the end of the first growing season after sowing.

-scale experiments have been repeated each vear

Measurements at the end of the second growing season after sowtng,

Control. Soil worked.
A —~ r A ~
. Mean Mean
4 Survival height.  Survival height
per cent,  ininches. per cent. ininches.

Year of experiment. -

Remarks.

1935 . . .. 29 15-7 48 315 Seven experiments and
. . ) seven species.

1038 . . .e 70 48-3 83 66-0 Two  experiments and

E . two species. -

1987 Tee .. 59 31-8 71 346 Three experiments and
. three species.

1933 . . . 97 492 98 640 Four experiments and
four species.

Average of 1935, 1938, 1937 64 383 18 490 Sixteen experimients with

and 1938 experiments, eight spceies over four
years.

Measurements at the end of the first growing season after sowing
(1939 experiments),

Control. Soil worked.
Species. fa A %

Y [ Bl
Mean Mean
Survival.  height  Survival.,  height
per cent, ininches. per cent, injinches.

Remarks.

deacia arabica .. .e 100 292 100 305

Acacia ferruginea .. 97 15-4 97 14-0

Casiia siamea - .. .. 97 174 99 20-6 Emmanur . Experimental
Azadirachta indica .. 93 71 a9 7 Garden experiments Nos.
Average of allspecies .. 98 17-3 99 182 250 to 233.

The above figures show that soil working averaged over the
four years of the experiments has produced by the end of the
second growing season after sowing an increase in survival per-

centage of 12 per cent and in mean height growth of 35 per
cent. :

173. 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 pro-
ceeded normally the soil working produces a very much quicker
early height growth and this is most important as it considerably
reduces the amount of tending that has to be done. The above
experiments slso show very strikingly that in doing the soil work-
ing it is that done between germination and the beginning of the
first hot weather that counts most. If by the beginning of the hot

FOR THE yian 1939-40 . : 2

e soil worki g0t 4 bly deeply, further
-eather the soil working has got down reasona .
‘;voei? V:;rkmg during the hot “weather only produces a slightly
further increased height growth.

(vi) AFFORESTATION.

7 ssland catchment arcas—General.—The experiments
star:tle‘(ii’ig 7%34 to examine the possibility of .reafvforestmgt ' sonae
of the important catchment areas of the Nilgiris were (§1on (;nl}ed:
The indigenous sholas in these areas appear to be r{xpld y twuére
ling, giving place to a degenerated grassland, main y Yue ) fire
and grazing. On these open grasslands, the SOI! 1s \eryd P?Pr and
exposed, and the severe frosts of winter, followed byv essicating
winds, and a severe drought of the hot weather, make regenera-
tion exceptionally difficult.

i v ther d, one at

Two experimental gardens were therefore opened, ]

Jacko’s nul?a, and the t)other at Brooklands. The climatic pondl-

tions of these two gardens are rather different, as shown in the
following table :(—

Experimental garden at

Particulars. .'I;cko's nulla. Brook lands.

Rainfall in inches from st April 1939 to 3)st March se13 S~
1940 .. .. . . .. . - 08 0
I\j}lmber Ofra{ngbd&ys N .. a3th  Nov. 25th Nov.
First frosty nig o 1939. 1039.
; 30 degreos ¥, 29 degrees ¥,

Tome temp(?rzl;ture on abovodato - 24th Feb, 17th Mar.
Last frosty night .. - 1940, 1940,

Lowest temperature on above dato .. -
Total number of frosty nights during the period
Lowest temperaturo recorded . .-
Date of above reading .-

32 degrees F.

6.

23 degrees F.

16th Jan.
1040.

32 degrees F.

73.

16 degrees F.

15th Jan.
1940,

175. Jacko’s Nulla Experimental Garden No. 1.—The work
done in previous years has been summarised in the corresponding

annual reports. In general the observations

reported in last

; iv tion.
year's annual report have received further confirma

The following statements give an idea of the stocking in this

garden at present.

Of the sowings, transplants, stumps and cuttings put in in 19‘3«?1
and previous years, we have the following survivals in Apri

1940 :—
PER I‘VER
CENT. CENT.
(i) Transpl:nts— ;
Casuarina montant - (’;;‘ Symplocos foliosa 14
Cupressus torulosa .36 5 ohes -
. ; , ightiana 5
Cui;mssus macrocary @ .. Ab ;”1’“?15‘;:LMJG:(1 N
Zizyphus incurra .. 1;3 ;fam‘a ’ :ll[{q.gi‘,,,a
Eugenia arnoltiane .. ." . C(%rzatvlil, J\fb‘t o , i
Neolitsaca zeylanica .9 (South Afric .
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. PER

(i) Transplants—cont.
Acacia decurrens (South
Africa) .. .. ..
Aeacia baileyana ..
Litsea wightiana .
Viburnum erubescens ..

Ligustrum neilgherrense ..
Hal:ea saligna .. ..
_Juniperus procera ..

Cinnemomum wightic ..

Rhododendron arboreum.

Mahonia leschenaultii . .

Meliosma wightiv :

Eurya japonica

Pinus longifolia

Pinus insignis .. ..
(i1) Stumps and cuttings——

Acacia melanozylon ..

Acacia dealbata

Mahonia leschenaultii

Casuarina montane

Glochidion neilgherrense ..

Viburnum erubescens ..

Symplocos foliosa

Cinnamomum wightii

Litsea wightiana . . ..

Eurya japonica

Rubus moluccanus

Rubus lasiocarpus ..
- Hypericum mysorense ..

CENT.

33
64

5
16
57
65
10
12

3
37

i

2]
J

54
51

21
10
20

3
11

7
26
24
9
2
43
27

29

(ii) Stumps and cuttings—c

Berberis tinctoria
Buddleia varicgata

PER
CENT.
ont.

48
61

Morus indica (Ootacamund

Of the sowings, transplants, stumps and cuttings put
1939, we have in April 1940 the following :(—

(i) Transplants—
Casuarina montand .
Pinus longifolia .. ..
Pinus insignis .. .
Eugenia arnottiana .

Ligustrum neilgherrense . .
Callitris rhomboides ..
Hakea saligna .. ..
Acacia decurrens (South

Africa) .. .. .
Acacia mollissima  (South

Africa) .. .
Mahonia leschenaultiv ..

)

Cupressus macrocarps ..
Meliosma wightit ..
Cinnamomum wightii ..
Neolitsaa zeylanica ..

PER
CENT.

50
55
29

3
16
23
29

33
36

origin) .. e ..o 41
Morus indica (Planted in
Nilambur. Cuttings
taken from there and
planted in gardens .. 36
Morus indica  (Punjab
origin) .. .. .. 28
{it.) Direct sowings— »
Number of
plants.
Acacia decurrens (South
Africa) .. . .. 182
Acacia mollissimae 178
Quercus incans .26
Pinus insignis .. ..o 32
Pinus longifolia 101
Pinus massoniana 20
Pithecolobium dulce 4
Mahonia leschenaultii ~:. 296
Halkea saligna .. L. 72
Ligqustrum neiigherrense— )
2 oz. without pulp .. 194
§ oz. with pulp 12
Berberis tincloria .. 310
Cupressus torulosa .. 320
Cupressus macrocarpe .. 82
in in
PER.
CENT,
{i) Transplants—cont.
Litsca wightiana .. .. 13
Symplocos foliosa 16
Viburnum erubescens 7
Rapanea wightiana
(Myrsine) .o 24
(ii) Stumps—
Acacia dealbata L2t
Acacia mollissima (South
African origin) .. Bl
IHex wightiana .. 20
Faccinium leschenaultis .. 17
_Acacia melanoxylon’ .. 41
Makonia leschenaultii .. 48
Horus indica tall cuttings
(Nilambur) .. .. 53
Glockidion netlgherrense. 24

FOR THE YEAR 1939-40 %

PER PER
CENT. ‘ CEXT.
(ii) Stumps—con!.

(ii) Stumps—cont.

Symplocos foliose .25 Cinnamemum wightii .. 28
L(zt.sm_a. wightiand - 1 Rhododendren arborcum. 14
Neolitsca zeylanice .. 14 ) ) i

Meliosma wightiv . 20 Lurye joponica .. 10

Daphniphylluam glaucescens 14 Viburium erubescens
Rapanca wightiana
(Myrsine) N Y
NoTs.—Treatement with ¢ foradix  of stumps and cuttings of Acacia decurrens
gave no significant difference in sprouting or survival.

Plotinia notoniana .12

Number of Number ot

plants, plants.
(iii) Sowings— (iii) Sowings—cont.
Mahonia Lzschenanitiv. 62 Cupressus torulesa .. 48
Eugenia arnottiana .. 29 Pinas insignis 29
Pinus longifolia .o 37

On about 30 per cent of this plot, we have succeeded in esta-
blishing u crop of Citysus scoparius. Under this we have in 1939
put in vavious species. The idea is that the broom (Citysus) will
serve by itself as a sufficient protection against frost, without any
other comparatively costly frost protection. In general the opera-
tion has been successful. We have succeeded in raising through
the frost the following :—

PETR PER
CENT. CLENT.

(i) Stump plants— (ii) Transplants—

Neolitsca zeylanica .. 15 Piaus insignis .. 40
Litscea wightiana .. S Litsewa wightiara R 3 |
Phetinia aoloniana 57 Neolitsea zeylanica .. 28
Qlochidion neilglerrense. 15 Zizyphus incurva .. 38
Cinnamomam wightit.. 53 Ligustriaw neilgherrense, 68
Rhodomyrtus tomentosa. 4 Cinnamomum wightid, R

Rapanca wightiana
(M yrsine) .. ..o 84
Encalyptus waculata (1937 transplants) 9 survivals, tallest 20
{eet.

(i) Direct sowings—

Eucalyptus ficifelie and  Engenia  arnoltiuna have agiven  fair
results.

In general it may be said that as a result of the past work this
experimental garden is now well stocked.  The garden  was
extended during 1939 by adding 0-8 were. In this extension «lightly
larger scale experiments ave being done with .leacia decurrens,
Acacia wmollissima, Quercus incana, and transplants and stumps
of most of the shola specics coumerated above. Though the
results are so far encouraging it is premature to report results.

6
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176. Jacko’s Nulle Ezperimental Garden No. 2.—The fifteen
patches opened in the district experimental garden in 1937-83
have been maintained. No covering against {rost was done during
the year. All the Eugenia arnottiana plants have suffered from
frost. This species has in all cases proved rather disappointing,
as it is easily frosted in spite of the most careful covering, and
even if saved, is exceedingly slow in growth, requiring protection
against frost for a longer period than the other plants tested.
Survivals in April 1940 were as follows :—

rEn , PER
CENT. CENT.

(it) Stumps and cuttings—cont.
Makonic leschenaultic .. 79
Rubus lasiozarpus .. 30
Hypericum mysorense .. 8
Buddleta variegata  cut- 23

(i) Transplants—
Hakea saligne .. .. 96
Cupressus macrocarpe .. 73
Acacia melanozylon o 49
Acacia dealbata . . .. Gt

(ii) Stumps and cuttings— tings .. . ..
Acacia dealbate .. .. 04 Jorus  indica  cuttings
- Aeacie melanoxylon .o Ol (Nilambur) - .. R

Though the plot has not reached a stage for statistical mea-
surements, the following mformation is of interest.

General height in feet of some of the species in Jacko’s Nulla
Experimental Garden No. 2 :—

Height in Height in
fect. feet,
Species— Species—cont.
Budidlcia varicgata 4 Hypericum mysoicnse 3
Acacia dealbata .. .. 8 Bubus lasiccarpus 1
Acacie molanoxylon 6 Makonia leschenanliii 3
Halea saligna - .. e 3 Cupressus torulosa 3

The achievement of the above percentages and heights in
Just over two years in this frosty region indicates that we have
evolved a satisfactory technique for the afforestation of these
grassland catchient areas.

177. Brooklands LEaperimental Gardens.—The work was
continued with such changes as further experience has suggested.
In this garden we have experiments in raising varvious species
by the three methods in worked patches in the open, but covered
by pandals during the frosty season, raising species similarly
under the cover of the broom that we have artificially established,
and raising epecies similarly under cover of Acacia dealbata that
has come in naturally because of our protection, and Acacia deal-
bata that we have artificially established. One corner of this
plot receives a very scvere frost and every attempt except with
conifers has been so far a failure. Here transplants of Pinus
insignis, Pinus longifolia, and Cupressus torulosa and direct sow-
ings of Pinus longifolia and Cupressus torulosa alone appear

hopeful. '

FOR THE YEAR 1939-40

Survivals in April 1940 of trans

77

plants stumps and cuttings

planted in 1938 and previous vears in open beds (protected dur
bracken, etc.) are ags follows ;:m ]

ng the frosty weather by

PER
(i) Transplants— e

Callitris rhomboidca 19
Cupressus MACTOcarpa 40
Acacia melanozylon 30
Acacia dealbate .. 97
deacie  decurrens (South

Africa) .. . .. 08
Acacia mollissiing (South

Africa) .. .. 4
Lugenia arnottiang 2
Piaus longifolia 3I
Pinus insignis . 38
Symplocos foliosa +
Latsea wightiang 3
qutea saligna <. 36
Ligustrum neilgherrense .. g
Rhododendron arboreum, 3
Cftgn'c&sus forulosa N ¥
(?'mnczmomzww wightii .. 3
Neolitsea zeylanicq <9
Daphniphylium dlaucescens. 3

Photinia notoniana
(i) Sowings done in
Hakea saligna 808 plants;

a7, 3 y
b\atﬁz “3(~i Mahonia leschenaylti; 11;
Africa) 572; Acaciq mollissimg ,

24
(34

(if) Stumps and cuttings—
J:/' chonig lesclzemzellti?
Lugenia arnottiang
dceacia dealbate .
z{gacz'a melanoxylon
Viburnum erubescens
Eurya japonica

apance wightiana

(Myrsine) ..
L'zfscea wightiana
C'a.suarina- montang
bg{})@])locos Joliosa
Cinnamomun, wightiy
Daphniph, yllum

cens o, .
Photinia noton wana -
Lubus moluccanys
Lubus lasiocarpus
]{ ypericum mysorcnse
Berberis tinctorig ..
Morus alba (Nilambur) .
Horus indicq (Nilambur)
Buddleia raricgata ‘

/11938. and previous Years have
cacia melanorylon 137; Acacia degl.

Acacia ¢ ecurrens

Acacia baileyana 28; but it should however pe noted that

SOWINg in the gardens jg wasteful of seed in pr
Survivals in April 1940 ‘

‘ of trans ‘

Planted in 1939 in open beds hich s s

frosty season by bracken, ote

FPER

CENT.
(i) Transplants—

P{nus insignis . 15
Pinus longifolia 35
Cinnamomam wightis 7
Neolitsea zeylanica 14
Lz_gustrum netlgherrense 5
Litsea wightiang .. 8
-ESUAring montana 22
Symplocasfoliosa -8

Acacia  decurrens (South
Africa) ., .. - 37

Aeacin mollissima (South
o Africay |, - o 32
(if) Stumps and cuttings— )
ugenia arnottiang ° 3
I(_Onnz'a nofoniana 8

64

actically all

PER
CEXNT,

30
1
19
2
14

9

ST SN JICH XY

glauces.

L]

36
28
34
36
16
57
29

given

(South

232; Pinus longifoliq 168; and

direct
cases.

tumps and i
tra 8 cuttings
» Which were protected durin h
-» are as followsg 1=

g the

PER
CEXNT,

(ii) Stumps ang cuttingss—copt.

Aeacin mollissina (South
Afriea) ., .. .

I:z'burnum erubescens

;\‘ colitsca zeylanicq

C snamonin wightis

Litseea wightiona

MHalonia leschenanlti;

Symplocos Joliosu

Rapaneg wightiona
(Myrsine)

Glockidion neil gherrense

Meliosma wightii ‘.

Morus indieq (N1 Iambur'
Tall cuttings) ., ’

..

31



TSEARCTL
- sqqt RAL RESEAR
: . . ¥ SILVICULTU
» NXUAL REPORT O3
78 CAND

. . v uercis
(i) Sowings dome In 1939 have 7:)‘;;?‘1%"%“ 1135
ntes Eugegiaf arnottiana 12; Z-)muso()()' Mahonia lesc

Pl&ntts)(;a.rm 200 Callitris thomboidea 2003 _

er IS = 3.

’%7-15(1; and IJuniperus procera 15 plants

incanae 1
Cupressus
henaultit

. . . .
2 p '10 ().f tIal)S [)1ants ‘dlld Stuﬁlps‘, plallted

rtificially intro
under the protection of the artificially 1
follows :—

PER
CENT: o
(ii} Stump plant.s
e ighi 52 Litsaca wightiana
Litscea wzghlmna-l .. o o folis ”
Cugpressus torulose . o confolions. -
Symylocos foliose - 3 ahonia walt
f[lahlo“‘zia leschenaultit -~ .. .)0 oo wighti
> - ! - vu ] M 'I-
C'innam.omm? wightii 2 O ylinics
i anice e tanice
Tapones ze}’; ana ' Ragpanca wightiang
Rap(lrnm‘wz)g tia - 5 pana, . .
Myrsine AR ' ‘ . 3
Ac(acz%- mollissima (South o5 et arnotian
' .o D b
Africa) .- 5
Pinus insiguas .. ..

Survivals in April 1940 of tra{lts‘lphict)(s)tpl
tection of dcacia dealbata (mc:; y oo
te(t:f;‘:))l?shed themselves in the garden,
flsgainst fire snd grazing).

PER CENT- ] oliosa
| i8Sl
Litsea ,,:‘ightlana u’;i'i 50 llyiifus longif olia .
Mahonia lcschcnl%h;ii .. 11
s w g
Cinnamomumn

oo the '
The above results indicate t b e
ss in afforesting these gras lands B e
O mat & cevere. The indications e e
00 SEY . M 21 o
are not 1t,0 protected agunst fire, gewmr\?‘
%gorqu:yal1d fire protectxox}x} ;Garfh;; i; e
encing D e o ot
: b introd 1d be put 1 2
e oh e introduced shou o o
Y vt w cases as cuttmgs.
e D in o very few cases f
v ‘ see
ants, and n y fow cases &8 000
stump plants, 12 vel¥ T i . £
: : N e for aaims
o le {0 f:il - the beds protection a.acsgl :
[t 1 ssible to give ihe tion
et th long run it will be more €
but in the long will be. e
e EXpCrnnentsl 1t 1ant to raise, and 1t
~y o est host P raise,
ently the best Pl o
eim:ét sowing, about two 3&1; N Op e
oy ces.  Acacig dealbate 18
species. 4 bat ‘
gﬂ‘fh B e ot ¥ local shola species €2
Hard duced, some of the oc{. 8
. Yoyt i re
mgfgd by travsplanting eg e
et d depending on the sp _
e ~ grow better,
Pines, Cypresses, b
s, Cy
o smaller cost.

- but exotics such :
{aster and can be

that Citysus scoparius

duced broom are as

PER
CENT.

42
5+
58
45
64

’ i ro-

ted under.the P
gtlllckers, which hz‘we
result of the protection

PER CENT.

17
74
15

S rospects

e regzgn?Séecgndfions
area must be
such damage.
All grass .r{lust bg

t ‘competition an
transplants or
Though direct
d, and douk?tml.
t frost artificially,
o raise host plants
is pre-
an be raised by
to introducing the tree
satisfactory as.
species
d as Broom. AS for tIlllebepsucce

lants, th
plants and Shm:g tge Wattles,
established at

a nurse,
to be
ssfully

They are existing
noted that this ¢

since 1936.
‘o soil conditions a
well vet it needs a well
or stagnation. It is {airly
2 feet long appear to do best.

conditions, i
about 2 feet |
“the ground.

dicy were contin
frost tender and

means, Tt e

and sproutg ag
nurse such
extent,

FOR THE YEAR 1939-10 79

178. Regeneration of tree species in patches of natural gorse.—
In paragraph 204 of the annual teport for 1938-39 it was stated
that- Gaultheria had proved itself unsatisfactory, and patches of
natural broom of sufficient extent did not exist. Hence the
experiments started in trying tree species under patches of natural
gorse have been continued: and one small broom patch under
which -Hakea saligna was planted in the vear 1937-38 has also
been continued. .

Under the Gorse (Uler curopeus),

of the plants put in in
1938-39 we have the following surv

tvals.
PER CENT. PER CENT.
Symplocos foliosa e 53 Halen saligna ‘e 5
Neolitsen zeylanica .. 46 Eugenia arnocttiana .. 47
OLL})IC-?Su&: macrocarpa .. 28 Photinia notoniana ve 47
Ci:z-),zamomum wightii ., 27

Under the gorse, of the‘planfs
the following survivals. In one of tl

70 per cent; in another patch
per cent. = i

put in in 1939-40, we hava
1e patches Photinia notoniana
we have Neolitsca zeylanica 65

The indications are that natural gorse serves as a good pro-
tection against frost, and after the frosty season, plants which
received overhead light thrive better than those under shade. Tt
should however be remembered that as gorse hurng fiercely in o
fire, rigorous fire protection of such

areas is essential if we are
to gucceed in using 1t as a natural noree,

179. )W illows—Saliv alba var,

were got from England in 1935.

soerulea.—Sets of  this specles
conditions that t}

In spite of the very adverse
1ese sets have gone through some are still alive.
but not fluorishing. Tt should however De

amnot be considered a fair tria] of the species.
Saliz babylonica.—Trials with this
It has been found to be rat
nd although it st

drained soil

species have been made
her particular with regard
ands periodic flooding quite
and. will not tolerate drvness

frost har(}y. Small cuttings about

Salir tetrasperma.—This local willow

frost hardy, and is ve
ong, planted with

Is very tolerant of soil
rv successful from small sets
about two-thirds of their length in
180. J[ﬂlbcrry.——Experiments with

Morus alba and Morys
ued. This species, p

lanted by cuttings, is fairly
is difficult to protect successfully by artifieial
not killed outright bui only as far as ground leve] -
ain - after the frost. When planted under a natural
as broom this frosting hack only occurs to g very small
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181. Rhododendron plot.—The experimental plot to study the
effect of protection of Rhododendron from fire and grazing where
it occurs scattered in grass land was continued. KEnumeraticns
and measurements since 1936 show that more clumps have
appeared in the plot and that the average diameter of the tallest
shoot per clump has steadily increased. The number of shoots
per clump has decreased. The plot has thus definitely advanced.

182, Tan = barks.—Experiments in growing the wattles
inclading ‘Acacia decurrens and Acacia  mollissima from South
Africa were continued. Direct sowing of both species has been
successful in experiments in the Nilgiris in spite of heavy frosts.

Phenological observations and the habits of these species are
being observed and recorded. Evidence of the hybridization of
Acacia decurrens and Acacia dealbata is growing year by year and
now appears reasonably definitely established.

Small scale experiments of treating stumps and cuttings of ‘

Acacia decurrens with the plant hormone seradix A failed to
produce significant results.

183. District work.—Work was done with Acacia decurrens
in a number of districts. The Nilgiris and Palnis each raised
.some 30 to 40 acres which survived the frost with 30 per cent
to 90 per cent stocking. In the Palnis direct sowing was very
successful with an expenditure of approximately 1 Ib, of seed
per acre. ~ In the Nilgiris divect sowing was not nearly so
successful as transplanting. This work shows that on a distriet
scale the species is comparatively easy to raise. It is gratifying
to note that the conclusions drawn in the pamphlet written by
the - Assistant Silviculturist on wattle planting some two years
ago ‘are being borne out in' practice. The gerinination and plant
percentage of the sced is turning ouf better than was anticipated
and it appears that the possible difficulties of the work mentioned
in the pamphlet were rather overestimated.

Wattle planting failed in several districts including Vizaga-
patam and Kollegal. This was to bLe expected and it is again
emphasized that wattle is unlikely to be successful in South India
at an elevation lower than about 5,000 feet.

(vii) TexpING, THiyNING, CLEANING, ETC.

184. Weeding practice—Teak plantations.—The investigation
into weeding methods, their effects and costs in teak plantations
in areas having a west coast type of climate has been concluded,
written up and published in Indian Forest Records (New Series)
Silviculture—Vol. TV, No. 2.

It should be noted that these results on weeding practice
showing the small beneficial effect of forking is not economi-
cally justified have all been obtained in clear felled areas in mixed
deciduous forest of good quality with a light friable loamy soil
and rainfall of 60 to iC0O inches per annum. We do not know
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whether they apply to dry areas with a small rainfall and a pro-
longed hot weather. Experiments on soil working 1n dry fuel
forests are in progress and their results are given mn paragraphs 171
to 178. o

So far, they show that weeding (soil working) by forking in
such dry areas is very beneficial indeed.

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

185. Effect of thinning teak coppice shoots.—In Experimental
Plot No. 142 of Palghat division an experiment was started to
determine whether it is advisable to thin out teak coppice when
grown for the purpose of producing poles.

The thinning out was done when the coppice was 18 months

~old and consisted of four freatments,

(A) reduction to one shoot per stool,

(B) reduction to two shoots per stool,

(C) reduction to four shoots per stool, and
(D) control, unthinned.

Tt was found that 18 months old was too young to do this
operation, for the thinned shoots p'roduced secondary shoots
which did not die off at once but persisted.

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

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

The growth of the coppice can be judged by the table below,
which is the abstract of measurements taken when the coppice
was seven vears old. It remains to be seen which treatment will
givé the greatest monev yield at the end of the rotation (30
vears). There is however a definite indication that the coppice
should be thinned to two shoots per stool. The shoots of more
than two per stool are rapidly dying off.

w» = ]

g < ]

L hexs o
e B 2 .
. Numher of Tere of shoot & 3 E 24
Treatment. shoots pix 'ctgn':idcrcd. M Jelii - o Z
stool left. £ 23 s %%
g =g 59 ta
=3 i = -

4 = - Rt

f PER CENT

A . . 1 .. .. Bigzest . .. 33 3 260 11
B .. R .. Dlagest .. .. 25 { 2452 42
Secpond higgest .. 31 7 213 30
4 .. .. Bigzest . . 33 r 27'§ 30
Se~ond biggest .. 33 11 < 220 29
Reomalader . 59 L 169 o
D . . sthinned .. ipgest .. .. 33 230 43
+ Unthinned Seeond bicgaet . "3} 20 { 231 28
Remainder .. . 137 ©187 15
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186. Pruning in young plantations—Tcak.—At Nilambur thers

15 a local’ practice "of pruning in young plantations each year-

up to the first thinning. This pruning is done at the time of
weeding or climber cutting, usually at the end of the hot weather
each year and consists in the removal with a sharp bill-hook of
all side branches up to the height that a man can reach.

The advantages claimed for it are :—

() it is alleged to p‘i'oduce increased height growth,
(b) it cnables an inspecting officer to see through the young
plantation and hence quickly spot centres of Calycopteris

Aoribunda (a climbing pest at Nilambur) in their initial
- stages, and

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

To determine the truth of these claims a large-scale experi-
ment of randomized blocks (Experimental Plot No. 151) was laid

out in the 1937 plantation at Walluvasseri and i . .
May 1938 at one year old. i and it was pruned in

- In February 1940, ie., at the end of two growing seasons
afterjreat.ment, it was found that the control trees hat(’i put on
a height increment during the two years of 13-4 feet per tfree
as compared with the 11.7 fect per tree of the treated plots. An

enumeration of branches showed that the control had 7-4 branches
per stem. ‘

The experiment was repeated in 1938 plantation at the same

centre (Nilambur Expertmental Plot No. 158). At the end of .-

the first growing season after treatment, in this plot the con-
trols had pnt on a height increment of 87 feet per tree as com-
pared with the 8-1 feet per tree of the treated plots. An
enumeration of branches showed that the control had 5-9 branches
g;:rtstem as compared with the 8.0 branches per stem of the treateéd

ots. . ; LR

The treatment has thus definitely not produced any increase

in height growth and its usefulness must be judged from other
aspects, ' °

187. The work on the pruning of teak plantations was further
extended by Experimental Plot No. 154 of Nilambur which was
laid out last vear in a plantation of 1934. The object of the
plot is to determine the efficacy or otherwise of pruning in teak
and to compare the effects of pruning up to the crown at the time
of first thinning and at the time of the first and third thinnings
with an unpruned control. Results will be assessed by a saw-
mill analysis of the timber produced in another 20 to 25 vears.

18_8. Effect of pruning young Swietenia macrophylla.—An
experiment (Experimental Plot No. 133 of Nilambur division) was
started in 1935 to determine whether the pruning of eight-vear
old Mahogany. is beneficial and to sce whether applying “coal-tar
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to the wounds prevents rot. During the first 2} vears of this

experiment S7 per ceunt of the untarred wounds and 63 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. All wounds have now closed and there
is no sign of rot at any wound.

This plot ten years old was heavily thinned and has been
converted info a sample plot. Tt is 015 acre in extent and
contains 46 stems with an average height of 47 feet and an
average diameter at breast height of 6.0 inches. Its age is mow
13 years.

189. Loranthus in tcak  plantations.—Experiments were
carried out at Dheni and Nilambur to test the efficacy of the
current district practice of cutting the pest at the time of
thinning. :

The pest was identified by the Forest Potanist, Dehra Dun,
as Loranthus longiflorus Desp. var. faleata. It flowered and
fruited from May to December.

The branches aflected by the pest (which were under obser-
vation) were cut one foot above the pest in mid March to mid
April, oid in the middle of the nearest fire line and observed
daily. Thev were completely dried up in ten days and did not

. flower or fruit after cutting. The pest did not re-appear on the
~cut ends of the branches.

Hence this method of dealing with the Loranthus appears
to be satisfactory.

190. Thinning researeh—Teali —The plots at  Nilambur and
in the Wrynaad 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.

The set of plots on the best date of first thinning at Nilambur
have already completely demonstrated that in good quality areas
£, G and 8 vears ave all too late for the first thinning.  They
have therefore been rednced as far as possible to normality and
will be maintained as second rotation sample plots.

Their place in the thinning research scheme is taken by the
set of plots established to test- whether Dr. Craib’s theory of
thinning is applicable to teak plantations. This theory is that
thinning should anticipate suppression and  serious competition
should not be allowed to start. Tn this set we have six sample
plots, three of which are the controls and are being thinned accord-
ing to current district practice (so far they have been 50 per cent
thinned at 4 vears old).” In the other set, thinnings were done at
2 vears old and again at 1 vears old and cach of these thinnings
was 50 per cent. It is probable that all these plots {both treated
and control) will receive a further 50 per cent thinning  about
Aunrust 1940, '
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191, Yending to increase the sandal/host ratio and to introduce
spike resistance imparting hosts—Santalum  album.—Chittoor
division again reports the successful thinning out of too profuse
natural sandal combined with the removal of ** susceptible * hosts
and the introduction of resistance imparting hosts such as bambBoos
and Cassia siamea.

The operation was successful and inexpensive and at 2 years
old the Cassia siameca was thinned and realized appreciabie
revenue as manure leaf. ’

(vi)) MixTrRES—Nil.
(ix) UNDERPLANTING.
(@) Teal plantations.

192, Underplanting in teak plantations.—During the year all
old plots were maintained. :

In the plots o far established the Burma bamboo (Cephalosta-
chyum pergracile) is doing verv well indeed and the local bamboo
(Bambusa arundinacee) has been found comparatively easy to
establish but takes some time to settle down. Cedrela toona and
Swictenia macrophylla arc easy to establish but suffer very greatly
from browsing and bark stripping by deer. Once they are above
the reach of browsers they grow well under teak.

Hopea parviflora introduced on a lateritic slope in 1924 under
a teak plantation of 1885 which ‘failed and had been replaced by
natural Xylia xylocarpa is a very successful crop so far:

Two new plots were laid out at Nilambur during the year and
were established  successfully. They are Experimental Plot
No. 155 with Dendrocalamus longispathus and Experimental Plot
No. 156 with Swietenia macrophylla. 'They were both planted
under 8-vear old teak. The Mahogany was established by dense
line planting as this has been shown to be the best way of estab-
Tishing the species.

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

+

Experl: Age of Survival h\ere:r?t Incre-
mental Date of teak at per cent arowth ment
plot Species. under under~ of under. in Jnﬁ- during

num- planting, plant-  planted uary the
-~ ber. - ing. €rop. Iéib. year,
YEARS. PER CENT., F¥FRET. FEET,

NILAMBUR DIVISION,

a3 Swiet2nia macrophylla .e 1830 37 5 10-2 + 29
102 Da, 1030 37 G 5'G + 07
156 Da, .. 1930 ] 91 55 + 53
[0} Cedrel toana .. .. 1530 . a7 23 85 + 1°1
103 Do, .e .. 1030 37 13 76 + 00
101 Rambust arandindeet .. 1930 2 T B3 202 +10°4
160 Ceplulostackyum peryracie., 1030 3 Tt 150 + 0
10t Da. .. 1930 7 53 426 + 26
105 Do .. 1931 33 1n0 46-4 + 48
106 Do, . 1031 3¢ 7 138 + 31
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" Experl- Ageof Survival h)élgtlx% Incre-

menta} Date of teak at  per cent crowth - ment

plot Species, under- under- of under- in Jane during

num- ’ Iplanting. plant- planted ua}y the

ber. ing. cIop. 1940, year.
YRS. PER CENT. FEET.  FEET.

WYNAAD DIVISION.
8 Cephalostackyum pergracile .. 1032 33 84 202 +
. ; NILAMBUR DIVISION.

138 Hopea parvifiore ., ‘e 1920 .. 63 11°1 4+ 17
145 Bambusa polymorpha . 1937 6 8 12.5 + 89
PALGHAT DIVISION.

159 Bambuse polymorpha . 1937 . 7 o4 47 + 33
NILAMBUIL DIVISION.

155 Dendrocalamus longispathus. . 19390 8 100 3 4 82

193. In addition to the above, a further plot was laid out in
1937 at Nilambur (Experimental Plot No. 146). This is of
Uephalostachyum pergracile which was raised by the district by
direct sowing in 1929 under teak which was at that time 27 years
old and varies from 1st to 2nd quality. The plot is 100 per cent
stocked with the bamboo which has an average height of 55 feet.

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

(b) Lvergreen rain forests.

194, Under-planting  under shade.—Palghat division Experi-
mental Plots Nos. 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
clatum crops which were raised by transplanting under ever-
green forest shade in 1924.

These plots are thus now 16 vears old and measure in mean
height Mcsua 625 feet and Calophyllum 6.95 feet showing a
height inerement during the year of 047 feet and 0-G1 feet
respectively. ;

Nine similar plots which were laid out in 1937 at Chandana-
thode (Wynaad division) in old experimental gardens yere
remeasured. Details of these plots are as follows :—

) Ieight
Experi- Average incre-
mgl’;tt"‘l Species. Canopy, Age. heiﬁht rxlT:xcr?rti:z
number. R inches, the

year.
YRS,
WYNAAD DIVISION.
42 Mesua ferrea .. Full evergreen cover, 8 330" 4+ 30”7
43 Artocarpus hirsuta .. Do. 8 385" 4 54
44 Glula travancorica .. Do. 7 597" 1154
45 Hopea parviflora .. Top canopy only 6 11877 +32:47
46 Artocarpus hirsula .. Do. 6 947”7 42577
47 Cedrela toona .- Do. 6 636" L 2:4”7
48 Gluta travancorica .. Do. [} 9147 +24-57
49 Swietenia macrophylla. Do. .. 5 81°G* +193*
50 Dipterocarpus indicus. Do. . 6 6067 -15-6°
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It should be noted that Experimental Plot No. 49 has suffered
‘65 per cent casualties during the last two vears due to the maho-
gany collar borer. ‘ ‘

"195. Regeneration of ecvergreens after clearfelling.—A consi-
derable amount of information had been gathered from experiments
on regenerating cvergreens under various degrees of shade. To
compiete the series of conditions Txperimental Plot No. 27,
Wynaad division, was started in 1935 and was regenerated in
1936. It has the following treatments for the regeneration of
evergreens :——

(A) Clearfelling and burning—no cover crop.

(B) Clearfelling and burning—with cover crop.
(C) Clearfelling—no burning-—no cover crop.

(D) Clearfelling—nro burting— with cover crop.
(F) Felling all but the undergrowth--no burning.

Measurements at the end of January 1940 at the endgof the
fourth growing season after planting show rather poor results
with most species and in all treatments. It has been found that
at Chandanathode there is too much rain for the cover crop of
Tephrosia and its place has beéen taken by fast growing weeds.
It remains to be seen whether these weeds will perform the func-
tions of a cover crop. The species experimented with and the
results so far obtained can be seen from the following table :—

c A D B E
et N et W e e
No burn— Burn— No barn  Burn Natural
no eoVer N0 cover  cover cover under-
crop. crop. crop. crop. growth,
Pt N et Y e e e W R W s )
Species. Btock used. 3 3 2 < o3
= =] 1= = =4
D =3 @ 53 <
(34 . (3] . [ 2] . 2 . o .
e 2 05 2 0y 2 85 2 v 2
A5 % £ % 2 5 8 & E %
g = 3 2 E 2 &% & % &
Tz oz fo§ oz fos
<3 - & 5] 5] 5
2 8 & 82 & 8 & g & 2
. 188, INS IXg IXS INS.
I'Arzr)mrpws kir- Stumps, 0-3%0-47 .. 20 19D 23 275 24 103 17 234 43 116
sulz, .
o Suriatenia myerp- Transplants, 227 .. 11 438 2 478 2 270 7 409 62 383
phylla.
3 Hopex  parvi- Sowing .. .83 a7+ 30 244 ST 181 67 183 97 157
Jflora, .
4 Do. Teansplants, 23° .. 82 517 82 503 83 350 83 3¢5 T3 492
5 Celrelatoonn .. Cuttings, 18" .. o010 833¢ 24 333 7 3T 15 233 17 744
6 . Do, .. Stamps, 0270:3" .. 9 436 14 413 3 457 8 254 20 30
7 Cfilikr(uxiil tabu-  Stumps . ..o 18 306 7 313 1 155 10 247 8 429
aris, =
& Dipterocarpus Transplants, 33° .. 13 721 12 533 3 35 .
intieus, . ! 055 5 665 10 419
© Dysorylum mala- Transplants, 13° o002 41)3 03 460 1 490 1 180 T 245
baricum, .

10 Mesua ferrea ., Transplants, 147 . 140576 12 490 1 460 T 407 22 218
Average of all specles together. .27 431 28 413 24 30 22 329 37 383
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1t is to be noted from the above figures that the burn has bad
practically no effect at all either beneficial or deleterious. This
confirms the results of experiments done in this subject during
the last few years.

196. A similar experiment (lixperimental Plot No. 70, South
Coimbatore division) was started in 1937 in Iarianshola and pro-
mises to be successful. Results are given in the following table ut
the end of -the third growmg season after planting-

1t is to be noted that the Tephrosie cover crop is doing very
well and that results at this centre are very much better than
those of Chandanathode.

Noburn— Durn— Noblurn  Burn Natural
70 cOVEr  Ng cover  Cover cover under-
crop. crop- crop. crop. growth.
. . . S @ 23 © g ]
Species. Stock used. ; s o < ‘s’ S o= 8w
LoF A B & 3 oA Tm A 0B
% T 3 £ 3 2 5 £ T &
Lz 0z A - = = & PR a
E § % ¢ E 5t E & g
5 B2 £ B2 & A = A & 0~
IN3 INS. INS 1x8. IS
a¢ » vifiora .. Transplants, 3} .. €2 145 €2 117 02 10-8 908 ]_0-.4 83 lo-§
fgﬁf«?&ﬁ;ﬁ‘f[ ﬂ(;nacro- Tmnsp]ams,' 307 .. U2 6670 9F VU8 93 61-2 u7 68 95 816
phylla, . . e @0 85 112 85 100 16 86
Mesua ferrea .. !Transplants, 6} .. 1l Tioo9 ¢ 85 2 85 ) 6 86
}’Ialz:qu[{zmb ellipti- 'X‘ransp)ants,’ 54" U015 93 % 65 8 45 8> 8 3 16 60
cuint, ” - . - o - = am - RYw:
Artocarpus hirsuta. 8tumps, 0°4°/0'8 .. 05 444 87 4{;‘ 8§ 93 2;»2 ?t 3000 74 ._2“_)3
Hopea parcifiora .. Sowing . .o 42 43 41 34900 5.2 9 53 85 2
Cedrela toona .. Cuttings 107 77 50°8 00 660 62 024 6D €36 73 072
Average of all spacies .- . .. 60 303 55 307 8 265 89 278 6% 335

197. 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 studymg 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 ke a suceess’ o raising artificially
about half a dozen of our valuable evergreens.

~(2) The best shade conditions so far indicated are those of

© top canopy only. At both Wariansholn and Chandana-
thode, evergreens do much better under top canopy shade
{han after eclearfelling with or without burning and cover
crops.

(3’) The best method of regeneration s transplanting  for
most s~pecies.  For the most tender species transplanting
in baskets shows promfse.

(4) Sowing generally gives poorer results than transplant-

ing.
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(5) Stumping is not a suitable method to use except in the

case of Artocarpus hirsuta, Cedrela toona and Chikrassia
tabularis. »

(6) Weeding is worth while as it gives a small gain in initial
height growth and survival percentage. '

(7) Pitting before planting is also worthwhile as although
the -beneficial efiect 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
k}llll trees that have been left in the top canopy to give
shade.

(9) Regeneration works in this type of forest should be done
before or after the very heavy raims of the south-west
monsoon (which usually occur in July) as the tender
“plants appear not to be able to establish themselves under
the battering to which the rain subjects them.

It should be noted that the two evergreen research centres,
Chandanathode (in the Wynaad) and Karianshola (in the Ana-
malais) have rather different climates. Chandanathode has an
annual rainfall of 158 inches and most of this comes from the

south-west monsoon while Karianshola gets 62 inches each year .

and this is fairly evenly distributed between the two monsoons
" (vide paragraph 208 for rainfall statement).

198. Best light and shade conditions for artificial regenera-
tion.—Experiments during the past few years have covered all
shade conditions for regemerating evergreens from full evergreen
shade to full light but these experiments have been done in different
places and in different years. 'I'o correlate the indications obtained,
‘Experiment No. 63, 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 4 shade conditions used for each species
as follows :(—

I. Top canopy only left.
TT. Top canopy and high middle storey left.
11T, ‘Al but undergrowth and low middie storey left.
TV. Complete evergreru shade.
Durnig the experiment however some of the trees left in the
top canopy in shade condition T died and this has affected T and

II rendering them as T slightly less than top canopy onlv {(about
75 per cent) IT slightly more thon top canopy only.
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The folldwing list shows the shade preferences indicated by
the end of the fourth year :— }
Dipterocarpus indicus I (less than top canopy).
Swietenia macrophylla T and T1 (top canopy only).
la t .
%’Icgprg;ap aorob_);;; ora } II (slightly more than top canopy).
Gluta travancorica TIT (slightly less than full evergeen shade).
The experiment was repeated in 1936 using three shade condi-
tions—
I. Clearfelling,
11. Top canopy.
I1T. Tull evergreen shade.

“and is showing similur results.

199. Direct sowing—DBest date (under top canopy only).—
Lxperiments were done at each of two centres. In Chandana-
thode Iixperimental Garden, Fxperiments Nos, 177 to 179, dero-
carpus fraxinifolius, Cedrela toona and Swictenia macrophylla
were experimented with,

Aerocarpus and Cedrela showed early July and Swictenia early
April as the best dates for sowing. At this centre however
results were in general poor owing to the very heavy monsoon.

In Karvianshola Lxperimental Garden, Fxperiments Nos. 137,
139 and 140, Mesua ferree, Swicteria macrophylla and Adcrocarpus
fraxinifolius were cxperimented with.  All three species showed
late May as the best date of sowing.

It is to be noted that these results confirm previous years’ indi-
cations that regeneration by sowing in evergreens should be done
either before or after the heavy rains of the monsoon which
usually occur in July. Sowings done during the period of hzavy
Ba%n usually fail as the germinating seedlings cannot stand the
rip.

j (For full experimental data see paragraph 279.)

200. Lntire transplanting—Dest  date  (undcr top  canopy
on!y).—%\*ine experiments with seven 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 October.

Results indicate the best time for transplanting as—

Chandanathode .. Hopea parviflora. Early September.
Siwwiefenia macrophylla.
Hardwickia pinnala.
Chickrassia tabwlaris.

Bischofia javanica and Mesua ferca showed little  preference
over the period. In Karianshola, Swictenia macrophylla, Hopea

:f}flrlvr'ﬂora, and Calophyllum clatian all showed wid-June to early
uly.
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It is thus seen that in general (in confirmation of previous
years' results) the heavy rain of south-west monsoon is a bad
time for transplanting. This period is usually in July, but varies -
slightly {rom year to year. 1n some years transplanting can be
done just before this period but in general the best time for trans-
planting in evergreen forest under top canopy conditions is just
after the period of very heavy rain of the south-west monscon
and this best period for transplanting is -usuaily August and early
September. 1In occasional years transplanting before this period
of heavy rain is successful as was the case last year at Karian-
shola—

Chandanathode Ixperimental Garden Experiments Nos. 180

to 185.
Karianshola Mxperimental Gurden Experiments Nos. 147
to 149. '

(For full experimental data see paragraph 280.)

201. Stump planting—DBest date (top canopy only}.—Three
experiments were done at Chandanathode and four ut Karianshola
to find the best dale for stump planting of Cedrela toond,
Artocarpus hirsula, Chickrussia tabrlaris and derocarpus fraxini-
folius. These experiments 2l indicated that the monsoon period
just before the really heavy rains of the south-west monsoon is the
most suitable. This period was mid-May to mid-June.

Chickrassia at Chandanathode and Artocarpus and Acrocarpus
at Karianshola however both did reasonably well in mid-July
which was after the period of heavy rain—

Chandanathode Experimental Garden Jixperiments Nos. 186
to 188, Kariansholu Experimental  Garden Lxperiments
Nos. 141 to 14k

(Tor full experimental datz, see paragraph 231.)

202. Comparison of sowing, transplunting small medium and
large transplants, and stumpiny with smudl  and  large stumips
(under top canopy caver).—Thirty-six experiments were done with
15 species to compare {hese various methods of ralsing evergreens
under evergreen top canopy cover.

Pirect sowing was found to be the best of these three methods of
regenetation for Artocarpus integrifolia, stumping was best for
Artocarpus  hirsuta while for Aecrocarpus  fracinifolius, :Aglaia
roxburghiana, DBalanocarpus  utilis, Chiclkrassia tabularis, Gluta
travancorica, Mangifera indica, DBischofia javanica, Cedrela odo-
rata, Cedrela toona. Siictenia macrophylle, Hopea parcificra,
Alesua ferrea and Michelia champaca transplants do best.

003, 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 increase, decreasc or maintenance of initial difference in mean
height growth of the various sizes of transplants are taken into
consideration.

. i
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Araucaria cunninghamii .. .. .. .. e
Aglaie roxburghiana .. e e .. . ]
Artocarpus integrifolia .. . .. inz bes
Ariocarpus Rirsuta .. .. .. .. . ig ((tl))\ljé :&l::\t;)ts, lf))cc:t))
Acrocarpus fraxinifolius .. - . .. 12 (but sowing best) .
Balanocarpus utilis .. .e . . .e 12 ° )
Bischofia javanica .. .. . .. .. 12
Calophyllum elatum .. .. .- .. .. 8
Cedrela odorata .. ‘e .. .. .. s
Cedrela toona - . e .. . .- . 12
Chikrassia tabularis .. .o .e .e e G
Dysoaylum malabaricum .. . .. .. 12 :
Gluta travancorica .. .. .. .. 8 (does well—if
Hepea parviflora . .. .. s .. 6 tobill‘;kcud).
Aangifera indica ‘e .. e .. e 14 -
Mesua ferrea - . .. .. - .. 10
Michelia champaca .« . .. .- .. 12
Swictenia macrophylla.. .. .. .. . 12 to 18,

, {In most cases, t)he larger sizes grew wmuch slower than the
smaller ones and suffered many more casualties.)

0 Previous years’ results are included and the figures given are
he a "0X 1d i . - " 1 i
! pproximate middle of a small range of size found to be suit-
able to the species.

(For full experimental data sce paragraph 282.)

.

204. Transplanting (under top canopy cover)—Comparison of
. nfltural forest scedlings and nursery iransplallzt.s.——Experiments
Nos. 108 and 110 of Karianshola Experimental Garden were
remeasured.  In Iixperimment No. 103 with Mesua ferrea nm'Rcr:
transplants  had succeeded Dbetter than forest traﬁsplants \\:hil)e
in experiment 110 with Hopeca parviflora the reverse was the case.

In 1939, 4 experiments with 3 species

: 9, 4 e nts 3 species Calophyllum eclatum,
Aglaia rozburghiana and  Palaquinm ellipticums were done alt
Karianshola and at Chandanathode.

Measurements ¢
Meas nts at t 3 /i {
plantis et t h(c end of the first growing season after
lanting (in January 1940) showed that no advantage had been
gained by using forest transplants. ©
These experimer i i i
se e ments ; 'evious vears indi
e e ﬂp lents combined with previous years’ results indi-
Fained b‘ lere 15 1n general with most  species no advantage
anec ;ousing : es 5 1 f : i
}‘ 1510y njltllla'l forest plants instead of nursery plants.
(I'or full Experimental data see paragraph 283.)

005 C e . .
ual':’()l')' t(r,’o’mp(lwrz,)ton. Ojldl?)wtl sowing, entirc transplanting with
< ansplants  ane asketed  plants  (
‘ s (under top ¢
naked transpl ' P ocdnop
19?{\9' At Chandanathode and Karianchola, three experiments [Z)%
1‘1:’6 _\\ue‘remcqsured and two new experiments were started in
W50 1n this subject.
Tn all ihes 6 exhori '
mala);mdu 111L>e7ﬁ\e. experiments, with  the species  Dysorylum
ba:-ketaillcu[m’ Valcria indica and Dipterocarpus indicns, the
as 1 ‘ )
horc Lt plants are doing the best, showing a much higher survival
: lomg ing a aher ¢
pere tn age and a generally greater height increment over both
¢t sowing and naked root transplanting.

7
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This confirms previous years’ results.

Thus, basketing has proved the more efficient method of
regeneration. 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.

Chandanathode Ixperimental Garden Iixperiments Nos. 138,
141 and 167 and Karlanshola Experimental Garden Experiments
Nos. 124 and 154.

(For full experimental data see paragraph 284.)

' 206. Comparison of stumps and cutlings from nursery trans-
plants and natural forest treces (under top canopy only).—In
Chandanathode experiment 156 and Xarianshola experiments
113, 114, 155 and 156 stumps and cuttings from nursery
transplants and natural forest seedlings and trees were compared
for the species Cedrcla toona, Chickrassia tabularis and Cedrela
odorata. :

With Cedrela toona the material from nursery seedlings did
better than that from natural forest seedlings, and.cuftings did
hetter than stumps.

With Chickrassia tabiclan's, stumps made {rom natural forest

seedlings (which often come up profusely) proved the best method -

of regenerating the species.

This success with material that is normally wasted is a valu-
able asset.

With Cedrela odorata cuttings made from nursery seedlings
proved the best of the 3 methods of propagating the species.

(For full experimental data see paragraph 283.)

"207. The attempted raising of exotics in evergreen forest—
Araucaria cunninghamit.—In 1936 seedlings of Arauecaria cunning-
hamii 18 months old which had been in bamboo tubes for 10
‘months and which were 2 inches to 6 inches high were planted
sut at Karianshola under the top canopyv cover,

In Januvary 1940 these plants showed a survival percentage
of 90 per cent and a mean height of 5-5 feet having put on u
height increment of +2-2 feet during the year. The species is
however very tender to damage by deer.

208. Chlorophora crcclsa—At Chandanathode in 1938 two
experiments were done in raising this species by stump planting.
Stumps of (@) 02 inch to 0-3 inch diameter and (b) 0-4 inch
to 0-5 inch diameter (made from 1 year old nurservy seedlings)
were planted, (i) under top canopy cover and (i) after eclear
felling evergreens. In both cases the larger stumps have done
better than the smaller stumps. Those in the clear felling did
much better than those under top canopy cover. '

s
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v
1t is to be noted however that this species is doing very much
better in mixed deciduous forest than in evergreens. ‘

200. Artificial regeneration of the more tender species under
top canopy cover—A certain amount of difficulty has been expe-
rienced in the artificial regeneration of some of the more tender
of the evergreen species. Top canopy cover has been found to
be the'most suitable light condition but at the same tume expen-
sive methods such as basketing have had to be used.

During the year an experiment was started at Karianshola
in which a cover crop of Tephrosia candida in lines has been
grown under top canopy cover and the more tender evergreens
introduced in between the Tephrosia lines.

This experiment so far shows great promise but it is of course
too early to judge results.

(Karianshola Experimental Garden Experiment No. 163.)
(x) SILVICULTURAL SYSTEMS—N1l,
. (x1) MISCELLANEOUS.
(@) Sandal spike discase research.

210. Introduction.—The works under the sandal spike investi-
gation were carried out in accordance with the programme
prepared by the Provincial Silviculturist and the District Forest
Officer, Salem North Division, in consultation with the Conser-
vators of Forests, Salem and Ootacamund Circles. The entomo-
logical works were carried out on the lines suggested by the
Xintomologist, Forest Research Institute, Dehra Dun.

Work during the year was somewhat restricted by the Research
Ranger, Denkanikota, being on deputation at Dehra Dun and
Ranchi from May 14th, 1939 to November 20th, 1939 to study
the entomology of the sandal spike suspected insects and lac
cultivation and products.

Progress was also made during the vear in re-establishing
co-operation in this work with the Mysore Forest Department
and the Indian Institute of Science, Bangalore.

211. I. Naturc and spreed of the disease.—It is again brought
to notice that spike spread from an infected area is usually of
two kinds. TFirstly there is radial spread. This is the comunonest
type and is fairly continuous and often very rapid. Secondly
there is 7solated distant spread. This is comparatively rare and
consists of what may be termed new outbreaks at a distance from
the infected area. These are generally within a few miles of the
main area and only a very few trees are affected at a time. They
occasionally occur many miles away from the nearest known
spike. They are presumed to be caused by abnormal wind cur-
rents (such as wind devils), etc., transporting a single insect or
a few infected insects to a distance.

Ta
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Sﬁ'agliessnflwgréyp?é of spread were described in 1931 by Ranga-
of Science”—-—X?IiM]dfsay?u i l\}emogrs of the Indian Institute
of sandsl Or'- ,_1\’0.. 26, .'F‘lell'd studies in the spike diseast

andal (1) Natural dissemination. They are further illus

trated i 1
v e?d'ln the case of a control area in the section on contro
perations (paragraph 234). '

dur?nlr?. tIi‘lwe new outbreaks occurred in  North Salem divisiot
I‘epor‘?ed e ge:ar. - These were all very carefully inspected anc
o on by t}‘1e Research Ranger, Denkanikota. The analysi

e locality factors of these new outbreaks furt I

' her confirm
the previously recorded facts of—

(a) association of cultivated areas and diseased field crops

b : Yoratine o ) yeye .
( )pl[;xrﬁls)?ndemtmg prescnce of susceptibility conferring hos

(¢) Presence of virus diseases i ssoci i
: seases In assoclated 1ts both il
nd oultated, s plantb‘ both wil

(d) Nearness to paths and rights of way.

forez‘the }n'(.ilcatlon' that the vector is not entirely dependent on
loouir: emlffo}llyn@nt but able to exist in (and perhaps prefers
io mgsl ?’IJ .\ery"few sandal or other trees and that the vectc
butps l?‘)} pnma'nly .dependent on weeds or agricultural crog
o u 3ecF to migrations (or transport by air currents) whic

e 1t several miles into forest arcas is further sirengthened.

min%@l‘.;zi II. Transmission of tli_e discase—DLixperiments to dete:
o bze size of the vector.—~Wire gauze cages of different meshe
- Ei een constructed over tested healthy sandal plants in
Irulently spiked sandal area since 1033. The total incidence ¢
spike obtained up to March 1940 is as follows :—

. Number  Percen
. Number of plants age
Date of caging. of plants  spiked o
caged, ti March plants
940, spikec

Serial number and size of meshes,

1 Twenty meshes to Nine inMarch 1033 ..
she an foch .. ggue in 7\II)ccombcr 1933 . } 10 0 0
Cwo in March 15633 .. ..
2 Ten meshes to an inch .. {sevcn in lgecemggr 1933, } 10 0
One jn Septembver 1933 ..
3 Six pieshes to aninch .. dJune and .?xlﬁgllf)g.E}JS& e 10 0
Three in March 193 .
4 Your meshestoan inch Six in Septc(;nbel:?olgi)z"» .. 15 6 40
Do, 1036 ..
& Three-cighth ioch h Four in August 1937 ..
& mes Bix in Scrlt‘;mber 1937 { 10 2 20
6 Two meshes to aninch Six in September 1834 .. 10 10 160
T 0 ot i . Four in November 1931 .. f
¢ One mesh to anfnch .. .. 7Tenin September 1934 .. 10 0 [y
8 Controls not caged .. .. BMarch 1933 .. . . 861 £23

The results of the experiment during the year have thus furth
strengthened the indications that—

(i) the insects of the types found inside cages of 20 meshe
to'an inch are not likely to be vectors;

(i) the vector easily gets into cages of meshes 4 and aboy
to the inch, of 5 own free will; and

(iii) the vector is probably between 1/20 and 1/4 of an inc
in size.
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914. Sticky papers—This experiment was stairted to get an
idea of what insects moved about or were carried by surface wind
currents during the day and night in various types of healthy
and diseased areas. The sticky papers ave 3 feet by 3 feet in size
and are exposed behind gauze meshes of + to the inch thus exclud-
ing from the catch insects larger than the spike vector. The
catches were esamined and reported on by the Iforest Research
Institute, Debra Dun.

Tt may here be noted that this experiment is the first time
that this method of collection of forest insects has been used in
India. It has yielded numerous species that were not obtained
by the methods of bag netting and beating and sweeping usually
adopted.

This experiment has given us a great deal of further evidence
on the insects which are already suspected by reason of the data
from our other experiments. ‘

As a result of this experiment we have added to our list of

suspected insects for transmission tests the following members
of the fumilies Jasside and Aphididee :

Tamily, Name of insect.

Jassidee .. .. .. Nirzene pallide.

Do. .. . .. Drubescus angulotus.

Do. . . Deltocephalus sp.

Do. .. . . Eidettix sp.

Do. .. . .. Kartira sp.

Do. .. Paralimns albimaculatis,

Do. .. .. .. Tettigoniclla sp.

De. . . Rlombopsis sp.

Do. .. .. .. Scaphoileus festivus,

Do. .. . .. Ghiklaballapira Sp.

Do .. .. .. Pediopsis oriertalis,

Do. .. .. .. Selanocepfalis sp.

Do, .. .. ..  Bythoscopus magnus.

Do. . .o .. Empoasca flavescens.

Do. .. .. .. Orosius suntali.

Do. .. .. .. Platyretus marginatus.

Do. N .. .. Tettigoniella spectra.

Do. .. .. .. Cicadula sp.
Aphidide .. . Muacrosiplim sp.

215. Platform caperiments.—These experiments designed to
determine at what time of the day or night and in what months
of the vear infection occurs were continued.

Qo far we have three cases of infection by night and none ut
all by day or at dusk and dawn.

The duata of the months in which infection has occurred is as

follows 1—
Years,

Months. — A ~— Total.
Loz, 1933, 1934. 1935, 1936. 1037, 1933.
January .. .e .. .. . 0
February . .. 1 . . 1
Mareh . .. .. .. . 1 1 . 2
Aprit . 2 .- . . 1 . 3
May ; .. .- .. .. ot 0
Jone .., . 1 it 1 .. O 2
July . . .. .. .. . . 0
Angust ., . 1 2 .. 3 . 5
Neypternber . 2 1 . . 4
October ’ 3 i 1 S i
November 2 - . 3 ! i
December . . . . . 1. 1
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i The
4 a :
infective Zzze fizures although small in number show a main
infective gnror “from August to November and a secondary
" ote season in March and April.
= . IT[ .

ared.—In ;ggt dWO“P transmission cages at Kentlworth Castle
at Kenilwort grcillr;%le with Drl.1 lsezson’s suggestions, the ten cages
R S PN ‘ e were allotted to diff i
~of i - . o different spect

nsects as detailed below.:— pecles Or groups

N 1 cage for Pentatomidee and Cercopidee.

2 Do."  Capside.
1 Do.  Fulgoride.
: - Do. Jassidez, and

6 cages for individual Jassids.

Th
e change of plants was effected once in two months.

‘releas
~releases are tabulated :— The
2 3 k]
it S .
— < 1= =
L ) §§ k] s 2 §
Period of ¢ N ~Q 2 K =
» Xposare, Natural order. Specics. ..65‘ “5,_.; %’ 3 g
o
53 53 % 5% 3
2 o < o o
. B2 EE B 2 Z
10“5 %Bmh to 10th May Jasside zs - . -
. . . 35 o
101 3oy 1o 2ot 3uy Do . 65; 49/61 10-12 3
. " . . 4 47/6 -2
11th July to 10th Sep. D 7162 10 s
temaber 1939, 0. . . 3 758 52/62 10-4 3
10th Beptember to 10th D : y
November 1839, 0. . . 3 601 48/62
12¢th November 1939 to Do
nég.‘t,hJJanua.ry 1940. y °e L 3 278 4g/61
anuar
ngiaiic‘m%‘m’: to lith Do - . 3 314 4460
) 193Q.arc to lpth May Do. e Neodarlus scu- 3 74 3561 10-12
10th May to 10th July Do a7 3 33 20/62 1
. ! . . . /62 10-2
1;:2.,,{,‘;‘,’ $2,.0th Sep- Do . Do. 3 27 18/62 10-4
10th September to 104
~ November 1939. 10th - Do. - Do. 3 3 362
loggsh&areh to 10th May Do, . ,‘\lomlzita albima- 3 46 2261 10-12 3
culatx. =
3.0{4333?&‘1 to 10th July Do. .. Do. 3 52 3362 10-2 3
11th {]uwlgggmm Sep- Do Do 3 a7 o302 10-4 3
smber . B .. - 2 10-
10th September to 10 o
Novgmberb 39, th Do, e Do 3 20 14/62
12th November 1933 to . ;
[ Lith Janusry o, Do . Do, 3 15 12061
{ith Jaunuary to 11t ’
Aarch 1840, b Do . Do. 3 14 960
i2th November 1939 to Do, .o ..
: 11th3-3'anuary %940. J° Nircana pollida, 3 223 44/01
11th. January 1040 to Do .. ca a5
llthwuarclt 1040. ? Do, 3 153 45,€0
.12th Novemutr 1928 to Do. irp -
N 1 11th January 1910 ¢ hlr'avl}:a sut s 233 49/01
11¢h Jamuars to 1ith Do . Do. 3 U5 45/60
arc: -
th November 1938 to Da, .. ) Q e
',lznth Yanuary 1940. Deégf'p walu s 88 26,01
- ugix Jhailgf(l;y.to 1ith  Du. . Do, 3 34 18/00
- are, B
joth May to 10th July  Do. Nircana longi- 8 121 27/62 10-2 a
71988, « tudinalis, .
llﬁte:n;lgg to l‘Oth Sep- Do. .. Do, 3 230 40/62 104
10th September to 10th Do, Do, 3 184 4162
.. Novemberl 1939,
1 November 1839 to Do. . Do. 3 115 30/61

“7%{1th January 1940,

Period of exposurt,

1ith January to 11th
March 194v. -
3rd March to 10th May

1239

10th March to 10th May
1039.

10th May to 10th July
G

1439,
11th July to 10th Sep-
tember 1939,
10th September to 10th
Novowber 1939,
]0?.1'3 Afarch to 10th May
g

1939.
1oth May to 10th July

1935,

11th Joly to l0th Sep-
tember 1039-

10th September to 10th
November1839-

1oth March to 10th May
1939,

wthquay to 10th July

1929.
11th July to 10th Sep-
tember 1939,

10th Reptemlber to 10th
November 1929,

12th November 1939 to
11th Japuary 1940,

11th Japuary to 11th
March 1240,

19th March to 10th May
- 1939,

mtg?my 1o 10th July

1939.

1(th September to 10th
Novemher 1939.

12th November 1039 to
11th January 1940,

11th Janvary to 11th
March 1640,

1ith July to 10th Sep-
tember 1939,

16th March to 10th May
1434,
ltth gfay to 10th July

1939,

1ith July to 10th Sep-
tember 1919,

10th September to 1Cth
November 1039,

12th Noverher 1039 to
11th January 1940.

11th Januvary to 1ith
March 1940,

10th Mareh  to  10th
May 1039,

10th May to 10th July
19350,

1lth July to 10th Sep-
temnbier 1339,

10th Reptember to 1Gth
Novembey 1439,

12th November 1939 to
1ty Januury 1940.

1ith Jannary to 111}
March 194(;. ° l

No transmission of the disease or
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-

Natural order.

Jaesidee .

Do. . .o

Pentatomide
and Cercopi-
de,

Do, .
Da. .o
Do-
Do.

Pentatomide ..

Fulgoride

Do, .

place, in these cages.

Species.

Nircanalongi-
tudinal is.
Nephotetlir
bipunctatus.
Nephotetliz
apicalis.
Do.
Do,
Do.

Nephotettiz  8D.

(New J _ type
not  identl-
fied).

Eutettiz sp.

Do

Do.
Deo.
Do.

DPentatomide
and Cercopi-
dex.

Pentatamidee . .

Fulgoride o
Do. .

Do. .

Number of healthy
plants exposed.

wmuwwwuwmw

o

e W e @

w

Ly W o O

ingects

released.

= Number of

(]
-

Days of release,

45/60
24,61
32/62
45/62
2442
23/61

8/60

Date of defoliation of
plants.

10-12
10-12
10-2
10-4

10-12
10-2
10~4

10-12

10-2
10-4

10-12

10-2

10-4
‘1612
10-2
10-4

10-12
10-2

10-4

\i=]
-3

w e oY Number defoliated,

(&}

w2

[~ ]

&2

«w

of suspicious symptoms took



98 ANNUAL REPORT ON SILVICULTURAL RESEARCH

217, Group transmission cages at Denkanikot, i
gm.-——qunty—seven group experiments with indic\l’id\(:;f{i fz:]mfm(ﬁz
were carried out at Denkanikota 5 experiments in each gro
- of Jassxd_az, Pcntat_omidm, Fulgoridee and Membracide 4 exg .

ments with Lygeide and a single experiment in each f _lperl
Cercopidee, Capsidaer and Aphidide. Ty

At Javalagiri centre, 29 grou i in |

: : . , 2 p experiments 5 in
goridee, Membmczdaz and 5assidaz, 8 in LygccidazeazlllldOfﬁFu'l
Pentatomide: were done. ' !

No case of transmission occurred in either centre

; . .
e chlt? P{‘?nsmzsswn experuments with individual species o
. ces.—The work carried out during the year with individua

specles 18 summarized below :— ’ )

In Jasside, 20 species, viz., Neodartus scutellatus, N
acocephalozdeg, Jassid sp., Divus bipunctatus Q;ei\tiegoci?iretlil‘;
sp. Jas"sus indicus, Jassus pauperculus ,Lcdranmtica
Ledropsis  sp., Moonia albimaculata, Idi(;CCruS clypealis
Pett_zloceplfala' gran_qlosa, Nepliotettiz bipunctatus Nepho-:
tettmz apicalis, Nirvana sp., Butettiz, sp. -P,enthz'mia
subniger, Typholocyba sp. Orosius sp. and ,Cicadula 8
have .beerylute:sted in 47 experimemnts, 18 at Denkanikog
utilizing 550 insects from 9 in Orisius sp. to 327 in Moonia
albmzagulata and 29 experiments at Javalaciri utilizine

- 1,236 insects from 3 in Ledra mutica to 606 in Moonia
albimaculata. The‘number of experiments has varied
I:r_om 1 to 8 comprising in all 1,786 individuals of Jasside
550 at Dfenkamkota and 1,236 at Javalagiri. Four Ex i
ments with Neodartus acocephaloides, f with Jassue‘ pzr;;
perculus and 1 with Petalocephalus granulosa to whi:chpf 1-'
trials were given previously were again carried out *

In Pentatomidae, 9 species, viz., Hot ]
» .9 s s, . otea nigrorufa, I
Z‘D” Pentatomid Sp., Nezare viridule, Neza;]a va{' torqvugﬁza
astragala Heterospila, Dolichoris indicus, Brachyceroéo;'i‘;
. camelus, hqxte'bee.n tested in 23 experiments 10 at Den
iians;liotg, uf}l}lztmg insects from 2 (in Sastragala hcterospila;
0 in Hotea nigrorufa), and 13 experiment Tizi
N ., . N ; . t
;r;rs;edct? \fzon’lr ﬁ (in Sastragala heterospilal), to 23 /Sinu"\lf]cizzr;g
ridula). e number of experiments r speci
iri 'S per species h
;}arlgd from 1 to 8 comprising in all 860 indi}r)viduals Z?
entatomids 310 at Denkanikota and 530 at Javalagiri
giri.

In Fulgm'tdqe, 7 species, viz., Brahmaloka fletcheri, Saliza
near partite, Tambinia verticalis, Coinquinda 1zi;]rorztfa
g’ahza sp., Ij?urybrachys tomentosa and Fulgorid sp hm"é
Ofen-tested 11 17 experiments. 8 at Denkanikota ut'ilizind
277 insects from 23 (in Tambinia verticalis) to 117 (in
B(a.hfnaloka ]fietchen') and 9 experiments at Javalaciri
utilizing 416 msects from 20 (in Brahmaloka ﬂetcheri)btn
175 (in Tambinia verticalis). The number of experimént(s)

e
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[
per species has varied from 1 to 3 comprising in all 693
individuals of Fulgoride, 277 at Denkanikota and 416 at
Javalagiri. '

In Membracide, 3 species, Viz., Tricentrus transversus, Coc-
costerphus tuberculatus, and Oxyrhachis mangiferana have
been tested in 11 experiments, 6 at Denkanikota utilizing
195 insecte for 3 experiments with Tricentrus transvcrsus
and 153 insects for 3 experiments with Coccosterpivus
tubereulatus and 5 experiments at Javalagiri utilizing 90
insects for 4 experiments with Tricentrus transversus and
9 insects for 1 experiment with Oxyrhachis wangiferana.

In Lygeide, 3 cxperiments at 1 for each of the svecies

- Aphanus sordidus, Cletus bipunctates and Graptostethus
serpus utilizing 24, 3 and 11 insects respectively at Javala-
giri centre only.

Similarly at Javalagiri centre 2 experiments with Lucinatus
punctbtus of Capside comprising 57 and 48 insects, 1
experiment with 16 insects of Poophilus costalis of Cerco-
pide 1 experiment with 46 individuals of Letana inflate of
Tettigonide have also been carried out.

No positive results were obtained in any of the above

experiments.

219. Transmission of suspicious symptoms.—Suspicious symp-
toms appeared on one plant fed with Flatta ferrugata—Fulgorda
on 20th June 1939 but the plant subsequently returned to normal
before any grafting tests were made.

All plants reported to have had suspicious symptoms as a result
of feeding with different species of insects during 1933-39 have
returned to their normal healthy state.

920. Eaperiments with Aphids, thrips and Red spiders—One
experiment with 47 individuals of Red spider at Javalagiri and one

“experiment with Aphids at Denkanikota were carried out with no

positive results.

091, Transmission ceperiments with insects collected from field
crops.—The association of cultivation with almost all cases of
isolated spike infection suggests that the vector is possibly a species
not entirely dependent on a forest environment but is able to exist
in localities containing little sandal or other tree growth. A careful
examination of such associated cultivated areas has also revealed
the existence of other plant virus diseases. The insect fauna was
collected in such localities from field crops adjoining newly spiked
areas and the collections made from January to May 1939 have
been analysed and identified by Dehra Dun the details of which

_ are given below :—

"\ total of 972 insects in 187 species have been caught. The
Jasside is represented by 232 specimens 1n 26 species of
which Acropona walkeri, Bythoscopus indicus, Jassus
pauperculus, Neodartus acacephaloides,  Pclalocephala
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granulosa and Petalocephala nigrilinea form 73 per cent of
the total. The above six species have been experimented
with for transinission tests in the past.

The remaining 20 species are poorly represented in individual
numbers, but some of the suspected vectors like Eutettiz
sp., Deltocephalus sp., Thamnotettic sp. are present.

With the exception of Bella apicalis, Goniagnathus, Nehela
b{?)l(lCllll(’()”lS, Paralimnus confuscus, and - Selanocephalus
disparatus, the rest have been obtained in the sticky paper
cafches.

The Jist ol insects collected {rem January to May 1939 identified

by Dehra Dun Institute will be found in paragraph 287 in Part 11
of this report. '

Transmission experiments with the insects collected in field

crops will be done in the future as opportunity occurs.

222, Jnsect, collections in the Denkanikota potculture plot.—
The potculture &xperiments were started in 1929 and although dis-
eased and healthyy plants have remained side by side for 11 years
no natural case*of spike transmission has occurred in ‘the "area
indiehting that the fauna present are not likely to be the vectors.
In past years insect collections were made in the area periodically
and such of those species found suspected from the collections done
. in diseased areas but found in the potculture were eliminated as of
no primary lmportance.

- During the year collections made from April to July 1939 were
identified at. Dehra Dun. One hundred and thirty-six species in
444 specithens were caught. In the Jasside 15 spceimens in \pril,
29 in May, 9 in Jure, and 22 in July, in all 75 belonging to 20
species were found. The list will be found in paragraph 286 of
Part II. All these species were among those already collected in
the area and eliminated from the list of suspects. The indication
is that the fauna in the plot has not changed appreciably in the
last few years.

923, Insect collections by different mcthods.—All the earlier
work "of insect transmission was done on the hypothesis that the
vector was probably a species commonly found on sandal. Tater
deductions eliminated mandibulate groups and admitted the possi-
bility of uncommon species of sucking groups. The conclusion
arrived at from previous experiments was that the vector was likely
to be a species not commonly collected on sandal and not neces-
sarily - permanently associated with it. Into such a group (of
Jassids) fall our present suspects. The next difficulty that arose
was to collect a large number of individuals of such uncommon
species.  Different methods suggested by the Imperial Entomologist
were tried during the year, '

" 994, TInsect collections from different levels.—(a) On the ground,
(b) at bush height, and (c¢) at tree height. The collections were
done only once during the year between the 10th and 2{th July
1939 and were indentified by Dehra Dun, One hundred and cleven

species hav
406 at bush height;
40 specimens in 15 spe
specimens also in 15 spe
species (of which 46 are of '
lovel. 'This confirmed the previ
great factor in the quantity or qua
These collections gave
sp., Chiagsmus sp.,
Sp.» !
and Selanocephalus dispara
of collection are not sutficiently successful.

Dun the research ranger carried out co
coloured lights under th
used were yellow, wh
light blue, and neon lights.
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. .
e been caught at tree height, 222 at ground 1ew;el ‘qnu’
on all 789 specimens. Among the: asside
cies have been obtained at tree height, 16
cies at bush height, and 76 specimens in 12
Chiasmaus sp.) have been got at ground
ous indication that height is no
lity of the yield n Jassid species.
5 new genera and 3 new species, Viz., Agla-za'
Dinomachus sp., Doratulina sp., Goniagnathus

Leofa sp. and Paralimnus confuscus, Parabolacratus arcuata
tus indicating that our current methods

nt attraction.—While at Dehra
llection trials with ‘dvi@erem
o ouidance of Dr. Beeson. lﬁ“e"‘;c“ggms;-
hite (obrdinary uncoloured eles }q-‘?f’rjht)‘, Say,f

The following were tie /results —

(a) Yellow light did not attract any insgc-tg. ';\7{%{(76
I a large numbet of insects

(b) Ordinary bright light attracted ge 1
but only a few species of Jassids. 1

(¢) Day light blue attracted a large n_umbe}\_oﬁ.djf‘ierent_spemes ]
of insects including 15 species of Jassids. ~ 'Fhe dlfhcuh.y; & £
experienced was that the bulb got so hot that the 11103&}}@3& e
of insects was very high. This coloured IR has”beens«
largely used by the United States Department 6f:~:\rgnc‘ul
ture. A 200-watt day light blue gave 28 species of Empoasco
gp. consisting of 10,695 females and 17 ,276 males.

(d) The neon light attracted almost all Jassids attracted by
the day light blue with an increased numerical strength.

025. Collection of insects by liy

The Jassids (and especially the suspects) were not obtained 1in
larce numbers. The light and other traps can however be used as
additional accessories to collect and increase certain types of Jassids.
To collect all suspects in large numbers two practical methods have

been suggested—

(i) To mark a number of more or less isolated groups of hogt
plants with and without sandal, e.g., 10 to 15 groups of
candal associated with Canthuum didymum, 10 to 15 groups
"of sandal with lantana, ete. The insect fauna on these
individual species should be collected separately and exa-
mined. The presence of nyraphs of any Jassid specics will
"indicate that the particular species 18 its main food plank
as the nymphs bave generally got no tendency for migra-
tion. 1f the food plants for various specles are established
‘in this manner, when any species is required in larze num-
bers for experimental purposes, collections can  be

concentrated on its food plants,

TN .
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(i) The -second method is to collect the species and breed
them in cloth sleeves in the potculture pot on its favourite
hosts or food plants.

226. Further identification work.—The research ranger when
he was at Dehra Dun got all the specimens of insects incriminated
in the transmission of spike in the mass infection cages at Denkani-
kota and Javalagiri identified and a complete list is given in
paragraph 288 of Part II. '

III. Control of spike disease. ‘

227. This is dealt with under two main headings, viz., ()

prevention and (b) cure of which prevention is more important
than curative treatiments under field conditions.

_The experiments under prevention aim mainly at improving

the. sandal forests by the provision of suitable hosts which build up

. “résistance in sandal against the disease and at increasing the host

sandal ratio both qualitatively and quantitatively where necessary.
Isolation of resistant sirains also forms part of the work.
Building up resistance due to the association of host plants is
termed “* Acquired resistance " and is worked out by raising sets of
sandal plants in combination with each species not experimented
already under controlled conditions in pots at the potculture plot

“ at Denkanikota, infecting them artificially with a normal dose of

spike tissue and working out the percentage of spike infection.
-Tn this connexion 17 species, namely, Ocimum sanctumn, Todda-

e aculeata, Chloroxylon swietenia, Carissa carandas, Atalantia

monophylla, Miliusa criocarpa, Olea glandulifera, Bambuse arundi-
nacea, Acacia auriculifornds, Terminalia arjuna, DBreynia rtham-
noides, Strychnos potatorum, Semecarpus anacardium, Pithecolo-
bium dulce, Gyrocarpus jacquini, Strychnos nux vomica and Melia
indica were raised during 1938-39 as detailed in the last Adminis-
tration Report. The plants were not suitable for grafting during
the year under report. In these combinations attempts are made
to repeat the experiments with hosts which give more than 50 per
cent resistance as often as possible to confirm the results already
obtained. '

The second stage of this experiment is to raise all these com-
binations of sandal with various species of hosts on big -arth rn
mounds in the field in a diseased arca at Javalagiri, exposing them
to natural infection prevalent in the area and working out the
percentage of resistance imparted by each host. :

This removes effectively all factors uncommonly introdiced in
the work done under controlled conditions and gives us a practical
field average. The number of combinations that got spiked on
mounds during the year is detailed below :—

Terminalic arjuna - .. . 3/23 Canthium didymum .. e 3/25
Murraya kanigii . o 12725 Anogeissus latifolia .. ..o 125
Premna tomentosa . ... B]23 Chloroxylon swietenia .. v 1/23
JTzora _parviﬂora . .o 323
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Other combinations with Memecylon edule, Bambusa arundina-
cea, Melia indica, Erythroxylon monogynum, Strychnos nia vomica
and Semecarpus anccardium continue healthy. Some of the plants
in old mounds where sandal had grown quite big and made attach-
ments_ with various hosts outside the mounds got the infection
suggesting the necessity to work the optimum proportion of resist-
ant and susceptible hosts to maintain the parasite free from
infection.’

In accordance with the Chief Conservator’s orders, in order to
make the results of these experiments carried out for the past ten
years available to the District and Working Plans Officers a short
note on the hosts most suitable for sandal was prepared by the
Provincial Silviculturist and circulated to all district officers.

298. Practical application of the acquired resistance in the
forest—In the forest it is impossible to ensure that a wsandal
tree has only a particular species as a host and in consequence,
in order to try and test the applicability of the above work to
practical forestry a large-scale experiment was started with 5-acre
sub-plots in the line of spread of a virulent form of the disease.
In this experiment three treatments were vsed—

(A) ﬁesist-allt hosts retained, susceptible hosts removed and
further resistant hosts introduced.

(B) Susceptible hosts retained, resistant hosts removed and
further susceptible hosts introduced.

(C) Control plots—no treatment.

After seven years the proportion of manifestation of tle dis-
ease was

A:B:C:0:382:12.

At the present time after nine years the proportionis A: B: C:
1:6:4. ' ’

This well demonstrates the benefit obtained by such operations.

929, Autogenic resistance.—The term is applied to sandal plants
which resist spike in spite of artificial infection introduced in 4
normal doses at intervals of ome per year. The plants which
resisted 4 infections were planted in a virulently diseased area
exposed to natural infection, in Javalagiri Reserved I'orest. Dur-
ing the vear there was a high mortality among these plants due
to natural causes and only 14 out of 75 plants planted in 1937, 22
out of 75 plants planted in 1932 in Javalagiri Reserved Iorest and
9 out of 10 planted in 1932 in Sanamavu Reserved Forest (a
healthy area) are now healthy. The interval of about 8 years
from the date of planting fo the end of the current vear during
which the grafted plants planted in Sanamavu Reserved Iorest
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continuing perfectly healthy functioning nermally in all their phy-
siological activities indicates that the virns introduced has not
remained dormant in the plants but has been destroyed or made
innocuous by virtue of some constituent present in the plants.

Among the plants planted in the spike area at Javelagiri Resetved
Forest, 6:6 per cent of those planted in 1932 and 9-3 per cent
of those planted in 1937 are spiked so far, indicating that even
autogenic resistance manifested by the species is not a real immu-
nity but only a comparative resistance. The behaviour of the
progeny got from such plants is being studied. ’

230. Peculiar strain of sandal.—The parent plant in Noganur
Reserved Forest which continued to remain healthy in a virulently
spiked area for over 10 years is dead. Two plants of the parent
type have been raised in the potculture plot and a dozen plants
under the parent tree in the Reserved Forest. One of the potted

" plants is now. suitable for artificial infection.

Recently the Working Plans Officer, Madanapalle, reported a
similar case. This was found from the morphological characters
to be apparently the same peculiar strain as that of Noganur
Reserved Forest.  Arrangements have been made to watch its
behaviour and test its transmissibility if any by grafting.:

931. Attempts to build up resistance by sub-lethal doses of
infection.—All the plants 24 in number referred to in last year’s
report were divided into four sets in April 1939, 6 were infected
with a normal dose, 6 with half a normal and 6 with quarter of
a normal dose, keeping the rimaining six as controls.

The plants have been defoliated recently to see if any of them
manifest the disease.

932. Injection eaperiments.—These experiments were continued
but there is nothing definite to report about them.

(b) Cure and control of spike.

233, As a. practical result of the rather academic work done
for many years in studying spike disease a method of control of
new outbreaks was worked out some years ago. This was des-
cribed in Indian Forest Records (New series) Silviculture Vol. ITL
No. 7 ‘“ A note on the control and eradication of new outbreaks
of the spike disease of sandal ”’ by the Research Ranger, Denkani-
kota and the Provincial Silviculturist.

These measures were intended to deal with new outbreaks only
and -were never meant to be applied to old large areas of disease
except under very special circumstances. An explanatory note of
this aspect of the work was prepared during the year by the Pro-
vincial Silviculturist and circulated by the Chief Conservator of
Forests to all district officers. '

The essence of this control work is speed and thoroughness in
removing the sources of infection and this is perfectly possible in
the case of new outbreaks.
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The two general methods of spread of the disease lLiave been
discussed in paragraph 211. ,

234. A typical example of these methods of spread and of the
effect of control operations is that of our experimental spike con-

- trol area;in Denkonikota Reserved Forest. Its history is as

follows :— ‘

Spike was 'first noticed in 1926 when 5 acres were affected.
The disease was allowed to spread unchecked until 1932-33
when vigorous control measures were adopted not oniy in
the forest area but also in 25 acres of patta land adjoining
it. The lopping in the first application of the control mea-
sures showed the infected area to be then about 350 acres.
There was no other spike near and we were chus dealing
with one large source of infection. 8

Since then we have had five isolated distant outbreaks which
vere easily checked. They were :(—

1934 One trec at a distance of .. Half a mile.
S Seven trees - . .o 2} miles.
;93510ne tree .. e .. .. Hali a mile.
1936 Four trees .. . .. .. 2% miles,
1937 One tree .. . .. .. 2 miles.

_ Slight radial spread occurred in 1938 and 1939 which has
mcreased the main area by about 45 acres.

Thus in ‘six years when the disease was allowed to spread
unchecked it increased from 5 acres to 350 acres and in eight years
under control measures all new distant outbreaks were easily con-
trolled and eradicated and the main area only increased from &50
acres to 395 acres. The cause of this start of radial spread six vears
after the application of control measures are under investigation.

235. Technique to identify discase-masking trces.—One of the
sources of infection in a spike area is that of disease-masking trees.
QOuyr great difficulty is that these cannot be recognized until they
cease to be disease masking and actually manifest the disease. In
control operafions all trees suspected of being possibly disease mask-
ing are lopped in order to force out the symptoms of the disease
if any. This although eflective mn a comparatively short time
is expensive and involves the lopping of very many trees that
eventually turn out to be healthy. :

Under the direction of Dr. Beeson, the Research Ranger while
at Dehra Dun, did a number of experiments with both infra red
and ultra violet light in order in endeavour to obtain a method of
identification of disease-masking tissue.

These experiments showed that work in this subject is unlikely
to lead to results of practical value. )
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236. IV. General—Exzperiments in electro culture.—In Febru-
ary 1939 experiments were started to determine whether treatment
by electro-culture was likely to be beneficial in work on this disease.

Four sets of plants were treated on 11th February 1939 as
follows :— .

(@) In order to determine whether it can cure spike a set of
very newly spiked plants was treated.

(b) In order to determine whether it can cure spike in the
disease masking stage, a set of plants was treated in which
the virus had been introduced artificially by grafting, the
grafts had fused, but no manifestation had taken place.

(¢) In order to determine the efficacy of electro culture as a
preveniive measure, a set of healthy plants was treated
and then grafted with spiked tissue.

(d) A further set of healthy plants was treated to see whether
the treatment caused any marked beneficial effects in height,
girth, foliage, etc.

(e) A fifth set of healthy plants was kept untreated as con-
trol.

All plants were completely measured and described before
treatment,.

Treatmnent censisted of connecting the plants by means of a
copper wire to the magneto of a 5 h.p. B.8.A. motor cycle and
the * dosage " given wus 25 kicks (approximately 50 sparks) of
the kick-starter.

Great care was taken to sce that the copper wire was in no way
earthed except through the plants under treatment that it touched.

Under (a) two plants died, one plant became borer attacked,
and in the remainder the disease progressed normally thus show-
ing that the treatment had not cured the disease. )

Under (b) disease has manifested itself in some of the disease-
masking plants thus showing that the treatments had not cured
- the disease even when in its early stages.

Under (¢) spike has developed in some of the plants thus show-
ing that the treatment has not had auy effect as a preventive
measure.

Under (d) and (¢) the general appearance and development of

the treated plants is better than that of the controls but the diffe-
rences are not significant.

There thus does not appear to be any indication that this
method of approach is worth continuing further.

237. Annual spike infection.—As in 1938-39, the annual spike
infection was worked out by selecting 100 bealthy sandal plants
and defoliating them in April 1939.

Those that showed the discase were rejected and fresh plants
were taken and infection for the yvear recorded.

s
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In April 1940, the plants were again defoliated and watched
for complete infection during 1939-10. 1 ‘
* The spike infection worked out on the above basis In difterent
localities from 1937 is tabulated :— :
Per cent of 5pi§\e infection.

Yeaf. — - Resulits.
Aiyur. Javalagiri. Noganur,
1937-38 .. . 4 35 Not started.
19338-39 N 4 87 82 .
193940 (up to March 5 7 12 Complete figures will
1940), be available only in

May 1940.
(b) Perindicity of heighl growth.

238, General.—Measurements were coniinued weekly at .ull
centres for a number of species to determine the active growing
and resting periods of youny trees.

Results .during the year show the foliowing :—

A. Evergreen IForest.
(1) Chandanathode.

239. All species grew fairly steadily throughout the year, but
growlh was more appreciable in the cases of Hopea parvijlora and
Dipterocarpus bourdillonii during October und November 1939 than
the remainder of the period. Cedrela toona exhibited a spurt of
growth during February 1940. April 1939 and March 1940 were
periods of comparative guiescence.

Species.—Swietenia  macrophylla, Dysoxylum malabaricum,
Iopea parviflora, Dipterocarpus indicus, Cedrela toona.

In addition to the above species a new set of periodicity mea-
surements was started in October 1939 for the following species :—
Acrocarpus frazinifolius, Chickrassia tubularis.

Aglaia rozburghiana. Gluta travancorica.

"Artocarpus husula. Hardwickia pinnatua,

Balanocarpus wutilis. Mangiferu tndica.

Bischofia javanica. Mesua jerrea.

Cedrela odorata. Palaqulum clliptictimn

Of these species, Acrocarpus fraxinifolius, Aglaia rovburghiana,
Artocarpus hirsuta, Balanocarpus ulilis, Cedrela odorata, Hard-
wickia pinnata-and Palaquium ellipticum exhibited practically no
growth through the period. 3lesua ferrea required more casuulty
replacements than the other species. The best increment through
practically the entire period was exhibited by drtocarpus integri-
folia, Bischofia javanica, Chickrassia tabularis, and some increment
during the latter half of the period by Gluta travancorica und Man-
gifera indica. Even for these species, the rate of growth has been
exceedingly slow.
(i) Karmnshola,

- 240. In Karianshola experimental gurden No. 2 all species
were quiescent up to the middle of April, when growth began.
Growth was in general very active from June to September.
October was a period of comparatively slow growth while it was

8
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followed by fairly rapid growth in November and the first half of
December. Growth, slowed down through January 1940, until rest
was exhibited in early February 1940. '

Species.—Artocarpus  hirsuta, Cedrela toona, Dipterocarpus
wndicus, Hopea parviflora and Swietenia macrophylla.

In Karianshola Iixperimental Garden Experiments Nos. 131
to 136 study of the periodicity of height growth has been continued.
All species grew fairly steadily from April to September. October
was a month of comparative quiescence; November and December
again exhibited rapid growth. Through January growih slowed
down, till in early February 1940, growth practically stopped.
Bischofia javanica has exhibited particularly rapid growth through
the periods mentioned. Artocarpus hirsuta and Vateria indica
ranked second.

Species.—Acrocarpus fraxinifolius, Artocarpus hirsuta, Bis-
chofia javanica, Gluta travancorica, Mesua ferrea and Vateria indica.

B. Mired Deciduous Forests.
(1) Nilambur.

241. Teak grew actively from early April to the middle of
January. Irom the middle of January it was a period of compa-
rative rest. The most active growth was from the middle of June
to the middle of December.

Swietenia macrophylle exhibited active growth in April, May,
end of August, September, to the middle of December, the end of
Japuary, and early February.- The graphs indicate that, in gene-
ral, plants in the 6 feet by 6 feet espacement give consistently
a more uniform height growth increment than the 3 feet by 8 feet
espacement or than the 9 feet by 9 feet espacement. For all the
three espacements the most active growth was in April-iiay 1939,
and the middle of September to early December 1939. In addition
the 6 feet by 6 feet espacement exhibited short periods of activity
in June 1939, the end of August 1939 and the latter half of Janu-
ary and early half of February 1940.

Pterocarpus dalbergioides exhibited active growth from early
April to the middle of June 1939 and a period of comparatively
slower growth from the middle of July to the end of November
1939.

Bambusa polymorpha exhibited vigorous growth during July
August, September and November 1939, with o short spurt of
growth in January 1940. Towards the end of February 1940 rest
commenced. )

Species.—Tectona grandis, Sivietenia macrophylla, Pterocar-
pus dalbergioides and Bambusa polymorpha.

In addition to the above, observations on periodic height incre-
ment have been commenced on Tectona grandis in taungya and
non-taungya areas, on Dendrocalamus longispathus, and Swietenia
macrophylla, in November 1939. As we have not yvet got a full
year’s measurements for these, it is premature fo draw conclusions.
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(ii) Kannoth.

242. All species grew throughout the period from early Agpil
1939 to the end of February 1940 and very vigorous growth was
exhibited from July to early December 1939. Bambusa eshibited
very vigorous growth during June and July, followed by a period
of fairly vigorous growth from August to December. By early
March all species had come to rest.

Species.—dArtocarpus hirsuta,  Bambusa polymerpha, Dalber-
gia latifolia, Pterocarpus dalbergioides, Pterocarpus narsupiunt,
Swietenia macrophylla, Tectona grandis, Terminalia crenulata and
Terminalia paniculata.

In addition to the above a new series of periodic height raea-
surements of the following species have been started at hannoth :--

Species.—Artocarpus inlegrifolia, Balanocarpus utilis, Cassia
siamea, Cedrela toona, Chloroplora exveclsa, Dendfocalan’zus longis-
pathus, Hopea parviflora, Lagersiroenua flos reginae, iagerstroz-
mia lanceolats, Mangifera indica, Plerocarpus dalbergioides,
Swietenia macrophylla, Tectona grandis and-Terminalia crenulata.

The series of periodic height measurements started in October
1938 was continued. All the species showed very vigorous height
growth during the period from April 1939 to December 1939. By
the end of January 1940 most species had come to rest.

Species.—dArtocarpus  hirsuta, Chlorophora excelsa, Lagcz'-
stroemia flos reginae, Lagersiroemia lanccolqta, Schlfzwh.era tri-
juga, Swictenia macrophylla, Tectona grandis, Terminalia pani
culata and Trema orientalis.

Bamboos.—Bambusa  arundinacca,  Bambusa polymnorpha,
Dendrocalamus brandisii and Dendrocalamus strictus.

A new series has been started in October 1939.
Species.—Mangifera indica and Artocarpus integrifolia.
(iii) Dhonl.

243. The new series of periodic height measurements started
in October 1938, were continued during the year. All species
exhibited growth from early April to early January, when a period
of comparative quiescence supervened.

The species exhibiting fastest growth were Tectona grandis,
Lagerstemia lanceclata and Trema orientalis.

Species.—Artocarpus  hirsula, Lagerstroemia  flos  Teginae,
Lagerstroemia lancenlata, Swictenia macrophylla, Tectona grandis,
Terminalia paniculata and Trema orientalis.

(iv) Topslip.

244. At this centre Pterocarpus marsupium and ‘Terminalia
crenulata exhibited active growth from the end of April to early
Januvary. Dalbergiu latifolia exhibited much slower growth f{or a
shorter period, i.e., from the end of April to early October.

8a
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‘ Sp_eciqs.—Pterocmpus marsupium,  Dalbergia latifolia and
Terminalia crenulata. -

. (v) Anaipadi.

. 245. The new series of periodic height measurements started
m October 1938 was continued. All species exhibited growth from
about the middle of April to early May and again {rom the end of

May to the end of Seplember 1989, and finally from about the
middle of October 1939 to early January 1940. '

Species.—Dalbergia latifolia, Lagerstraemia flos regine, Lager-
stremia lanceolata, Pterocarpus marsupium, Swietenia macrophylla,
Tectona grandis, Terminalia crenulata and Terminalia paniculata.

C. Dry fuel fon-:sis.

246. Emmanur.—The series of periodic height measurements
started in July 1938 were continued. Albizzia amara exhibited
growth during the months of April to September and curly Nov-
ember. Acacie sundre grew steadily from April to the end of
September, and at an accelerated rate through October, November
and early December. Prosopis julifiora grew steadily from
April to August, and after a very short period of very slow growth
in early September, exhibited very rapid growth during Novem-
ber, and early D’ecember. The remaining species exhibited two
periods of active growth (1) during April to early June and (2
from the latter half of September to early January. Practically
all species reached a very slow growth bordering on rest in early
January. The second period of growth mentioned above was in
practically all the cases the period of fastest growth.

Species.—Acacia auriculiformis, Acacia ferruginee, Acacia
sundra, Albizzia amara, Albizzia {ebbelk, Azadirachte indica, Cas-
sia stamea and Prosopis juliflora.

A new series of periodic height measurements was started on
30th October 1939. It is yet too early to report results of obser-
vations.

Species.—Acacia arabica, Acacia auriculiformis, Acacia fer-
ruginea, Acacia sundra, Albizzia amara, Albizzia lebbek, Azadira-
chta indica, Cassia siamea, Prosopis juliflora, Pterocarpus santalinus
and Wrightia tinctoria.

Ac) Weeds.
Lantana control.
247. Lanfana control—Biological methods.—Qbservation of the
Lantana seed fly was continued in a number of different localities.

248, Chemical methods.—Work in the control of Lantana by
sodium chlorate spraying was continued.

The whole work done so far was reviewed and a detailed report
on the work and its cost was written. This report was circularized
to all district officers by the Chief Conservator of [orests.
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. . .
Complete control by spraying costs approximately Ps. 10 pe

acre for large-scale work. .
This review of the work and its costs was 1ngf1s1;§§, acmorm&

to the war if is almost impossible to obtz.xllr} m

’I?his work must thus therefore be temporarily susp

{ R 4 v i bruary
249. Silvicultural methods.—As reported last .yearv,} -1r111FEa'z€ta7zurz
1939 very fierce fires swept through all the plots {33“3\ nCThe above
h‘ad beeﬁ underplanted 1withl baml;(;zsco?ﬁflitéllv !c'harred ond it
- tions he bamboos W - el o .
g?our;(é‘n?e(gtjt?lzz gie;t\t‘edumage had been done. 1tE‘numud‘aon n
X;frch(l‘i?i()-however showed the following resuits:

amb 1ants with height surviving in
Bambeo P March 1940.

,’/A’_—_—_—‘—H-‘
Plet ‘ Year of plot. Area. T ¢’-12 Above 127 Total.
nuraber.
ACS. . o1
31 33 1
I (a) 1933 .o . 72 60 2? lgg
(b) I M t 33 47 13 203
) v oo o 13 116 61 26 . Sey
(d) o v a3 36 10 o4
(e) 1934 .. . 40 17 Z 456
{(f) .. - 9230 64 72 B
2 6 70
et 1034 .. ee 2 10 14 1 100
i 1935 .. 08 7 1 ];14
IITA () » e e I 146 28 .. s
. (i) . v ” 1& 77 '2 s 159
(i) o .. . t 132 27 .. '75'
{ivy 1 30 31 14 7
v 1935 3 66 4 1 850
v 1936 5 690 140 20 1§4
V1 1937 5 171 13 .-
Vi 1938

' : . Al
ine di is small and that a
1t is thus seen that the resu}Hn% dagﬁ\oie tj achlieve it e
y i) ; 'k with bam R ‘
cas are sufficiently stacked W . : o achiev o Lo
areas Al ot verv surprising in view of the intensity of
pose. This 1s very surp Q
and the youth of the bamboos. —
1 antar
' sanpral  results of ths Laid
250. General— L 'geltllm‘ulégpest and most efficient method
~avl . the cheapest ¢ ; ' ]
cork ave that sprayng 18 pest and et i
Xfmcl‘;n(tmmnn. ﬂ}e pestoﬂnd costs rogghl) Rs. 10tpel baocét? e 10 tz
: 1 buminrvc is not nearly so efficient and cos ,g at bl
e 2 t“c'r'e' arsenical poiqoning, thouch efficient, cos ]lt iﬁl Y
e { " v « b s by - X - X ] 5
%Q 11:‘3 I;Lrl%c 18 per acre The density of Lantana dealt w
s, 1o 1o §. A< .

approximately 10,000 stemns per acre.

9251, In order to test the Cﬂp“?)mt‘\' Og B flt”lé)fusr?oo(:lru(;l\;ii{;?;cz
to supin'esa Lantana in mixed demd}mus tq(il'(;’blot N 39, Wynaad
experiments are I progress. (xperimel Coi batore division and

icion Experimental Plot No. 67, South ol livision.)

division BXDIURC " Nos. 150-A and 150-B in Palghat diwisnn.’
Fixperimen'® S t vlots of about 1 aere each were selected W 1erg1
In cach exp%“mer?e'i?\ :1;\(1 almost completely defmf_vd the nnt\zqu
i{ ﬂ"::l " é\:’(”nga was established by coolies Crya \Vltmg "11{?1(1&; 3;1‘3
dzrr(l:sc Lantana growth and planting one year o d transp
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rhizomes at 15 feet by 15 feet espacement in alternate lines. No

cutting of Lantana at i i
cu posbsible, at all was done and it was as little disturbed

By the end of the second year it w i
of the se year 1t was obvious that
g;)uégem;tt??t.abhsh_ }tseli under the Lantana without sogll: cbligi‘?gg
o a ul'(unhke our dry districts). In consequence in the
; byear a 1ttl?‘c¥ea17111g of the Lanlana was done just over each
amboo planf. This clearing has had the desired effect e

At the end of the fourth year the establishment is as follows ;—

Division, Experimental  Survival Mean height
N Exfger. percentage, in feet.g
W'yns.ad .. .. .
goirx;]battore South .. . .. .‘ . g’? 9819 ¥
algha .. o .
g .e .. .. .. 150 A 87 }5?
150 B 87 3-8
Average .. 89 37

anin:?;. Stmbilant}z(_zs'e‘radz'cation..——Experimental Plots Nos. 1, 2
Stmb.;zl,nt\}‘.f)inaad division had as their object the eradication o;
Serovlar aéiz. t}Thgtﬁrgt’ tw;) of these plots were started in 1932
ote yee r the Strobilanthes flowering and the last one i i
;.;I.),netgr(ej) yceari ?fter.}_The followir?g four treatr:gnl"g {3232
ontrol—nothing done, (b) cutting ab L i
root, (e} cutling flush with the ; S e acrial
ting . ground and (d th
hand. Practically no Strobilanthes plants appenr)edpl}ln Itn}ﬁa (z;gsatl;d

lots. In August ; ;
glots. n August 1938 the Strobilanthes flowered in all three

They were identified by the Forest i

3 ‘ by orest Botanist, Dehra Dun, as 75
ggr pcé:rnt Siro‘g;lrlwg(;zcs tristis—T' (growing about 15 feaet llllilrlril)asdrig
: cent Stro TOW1

ey lanthes decurrens Nees (growing about o10 feet

The investigation is now concluded,

053, s ;
The..‘as.ee‘éttlc;mptfd.supprcssz,on. of FEupatorium in the Nilgiris.—
f Hupatortum  glandulosum is seri i i i
d B ' : s seriously invading grazi
grounds in the Nilgiri vikiyu g se Gestinam)
g 2 Nilgiris.  Rikiyu grass (Penniset )
gro : Nilgiz kiyu g nisetum clandestinum
s been introduced in a series of plots after pulling up the E"upa2

torium, to s ; a i 1
forim o sce whether the grass so established will keep out the

So far, the experiments a isi i

far, appear promising but a littl
?-ttentlon is necessary after the initial introduction as thee w?:xrstsh?g
tept down by the buffaloes which graze in the vicinit while th
Eupatorium has no such set back. y o

There 15 no doubt that in important areas the pest can be
replaced by this grazing grass at a small cost. -

It is also to be noted that the E ] i

. . . he Jupatortum is very easily go
rid of by a sodium chlorate spray but as it is a shallvyo:yr:(;lte%) cri;:t
cles 1t can more cheaply be pulled out by hand after rain. 'i‘h‘;
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Bupatorium thus uprooted is a good base for making ** qomposﬁ "
for nursery manure. Further experiments in this subject were
impossible owing to the war making it impossible to get sodium
chlorate.

$mall-scale experiments were also done with ** Atlacide ’ but
results were inconclusive.

954. Climber poisoning.—Two district experiments in this sub-
ject are reported this year. In Nellore division 608 climbers of
10 species were poisoned, all died and none produced basal shoots.
In Upper Godavari division & similar operation failed as nearly all
the climbers polsoned subsequently produced basal shoots.

I1. WORKING PLANS AND STATISTICS.

955. (i) Working Plans.—The Provincial Silviculturist conti-
nued to be in touch through the Working Plans Personal Assist-
ant to the Chief Conservator of Forests with the Working Plans
Officers in the various districts. He was largely consulted with
regard to proposed prescriptions on silvicultural matters and statis-
tical work. The experience gained and the results obtained in this
branch were availed of by the Working Plans Officers and District

Forest Officers.
The following statement shows the working plans under pre-

paration in the Working Plans Circle at the beginning of the year

under review, those completed during the year, and the new ones

undertaken :—

Number  Working plan under  Working plans

o preparation at the complected
division. begluning of the year. during the year.

.
New working

plans commenced Remarks,

during the year. .

I (1) Vellore West, Nilambur (1) Field work come-
Harur Range. ploted. Drafting
- nearly completed.

;(2) Salem South. . (2) Preliminary stock
mapping in progress.
11 (1) Chittoor .. Chittoor ..
(2) Anantapur .. .. .. {2) Enumerstion work
started. Reconnais«
anco roport
approved.

IIT Wynaad .. .. Wyngad .. Coimbatore Preliminary stock

South. mapping started.
Reconnaisance report

approved.-
Field work completed.
Drafting nearly
completed.

V Guatur .. .. Guntur Vizagapatam. Field work started.
Reconnaisance report

- is pending approval.

IV Xurnool East ..

~ Working Plans for the Godavari Upper and Vellore West
divisions were sanctioned during the year. The cost of preparation
of these plans was 2-8 annas and 5 pies per acre respectively.
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256. (i) Yield, volume ~and form factor tables—Sample
plots.—No new sample plots were opened during the year. One
teak sample plot in Nilambur division was closed. We thus have
now 183 sample plots representing 17 species in 7 forest divisions.
All sample plots due for remeasurement were remeasured.

The standing sample tree measurement apparatus including the
swing seat apparatus and the sectional ladder have again been
successfully used for the messurement of a number of standing

sample trees. Based on recent experience the ladder is being
further improved.

257. It is of interest to note that three of our teak sammple plots
(Nos. 17, 18 and 19 Nilambur) are now in the second rotation.
They were laid out by Bourne in 1918 and have been mecasured
regularly since then. At rofation age, they were clear felled and
regenerated by the district in May 1937,

In January 1940 after three growing seasons measurements
showed them to be—

Sample Survival Mean height
plot. percentage. in feet.
17 98 156
18 99 138
19 99 i1e

These plots are part of a series which in the course of time
will give us definite information whether there is any soil deterio-
ration due to a crop of pure teak.

258. Permanent preservation plots.—Six new plots were opened
during the jear. We thus now have 23 plots representing 26
species in 13 divisions. The four linear tree increment plots for
evergreen species and 5 protected trees of specially large dimensions
reported last year were maintained. _ ‘

959. Tree tncrement plots.—Including one Xylia dolabrifor-
mis and Pterocarpus marsupium permanent preservation plot ia
Upper Godavari division which also serves as a tree increment plos
we have now 38 plots; 5 of these plots have a total base line length
of five miles and the remaining 33 plots aggregate an area of 386
acres,

[

I1I. MISCELLANEOUS.

960, Tours, records and staff.—'Che Provincial Silviculturist and
the Assistant Silviculturist toured for 176 and 107 days respectively
during the year under report.

The sandal spike research works in Salem North division were
inspected by the Provincial Silviculturist as wsual during the year.

The Provineial Qilvienlurist and the District Forest Officer,
Nilambur, were deputed to the Fifth Silvicultural Conference held
al Dehra Dun in October-November 1639.
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In order lo obtain as close co-operation as possible in the
research on the spike discase of sandal, the Provincial Silviculturist,
Assistant Silviculturist, and the Rescarch Ranger, Denkanikota,
all visited Bangalore at various times during the year in order to
confer with the workers of the Mysore Forest Department aod the
Indian Institute of Science. The Mysore Torest Departinent
research workers also visited our works in North Salem division.

Thege visits and discussions were of great mutual benefit.

The Research Ranger, Denkanikota, was deputed for six months
to the Forest Research Institute, Delira Dun, and the Lac Research
Institute at Ranchi to study the cntomology of the insects parti-
cular to spike research work and lac cultivation and products.

The Inspector-General of Forests of French Cochin China
visited our research works in Wynaad and in the Nilgiris in May
1940.

The Forest Entomologist, Dehra Dun, paid a short visit to the
entomological works at Chendanathode during the year.

The Indian Forest College, Dehra Dun, visited this Province
during ‘he year. Besides seeing work in some forest divisions
they also saw research experimental works at Chandanathode,
Kannoth, Nilambur, Nilgiris, Emmanur and the ivigated teak
plantations at Hulicaldrug.

1 261. Books and publications.—‘* The nole on the cultivation of
the green wattle (dcacia decurrens), and the financial aspect of
wattle planting,”” referred to in paragraph 295 of the last year’s
report, and the note on Cassia auriculzta were published during
the year.

The following notes were prepared by the Provincial Silvieul-
turist, and circularized by the Chief Conservator of IForests among
the forest officers in thig province :—

(1) A short note on spike control.

(2) A short note on Lantana control by sodium chlorate
spraying.

(3) A short note on the host plants most suitable for sandal.

In addition, a popular ncte on wattle cultivation and its pos-
sibilities was prepared by the Assistant Silviculturist for the
information of the general public.

262. Records.—The specific and general ledzer files now num-
ber 503 and 213, respectively, 33 new specific and 21 new general
ledger files having been opened during the year. )

Twenty-one experimental plots and 162 experimental garden
experiments were opened and six experimental plots and 175
experimental garden experiments were closed during the yvear. In
consequence 139 experimental plots and 358 experimental garden
experiments were open at the close of the year.
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o Sixty-seven photographs were added to the collection during

- the year, and the total number of photographs now ledgered is 708

' “under specific aud 430 under general ledger files.

-+ 268, Office inspections.—The three research range offices of
this' division were inspected by the Provincial Silviculturist during

’; the year.-

-~ "The annual inspection of this office and its ledger files was
made by the Conservator of Forests, Ootacamund Circle.

. 964. Administration—Mr. A. L. Grifith, I.F.S., Deputy -
Conservator of Forests, continued to hold charge of the division
up to 24th May 1939 and agzin from 14th October 1939 to the
close of the year. During his absence on home leave, Sri Rao

. Bahadur M. S. Raghavan, B.A., Assistant Conservator of Forests,

" was in charge of the division.
The post of Assistant Silviculturist was held by Rao Bahadur

" M. S. Raghavan from the beginning of the year to 24th May 1939

and again from 14th October 1939 to the close of the year. He
was on short leave however from 26th February 1940 to 9th March
1940.

Mr. A. H. Khan, ILF.S., Deputy Conservator of Forests,
- remained as Assistant to the Provincial Silviculturist from 25th
May 1939 to 13th October 1939 and he was attached to this divi-
sion from 14th October 1939 to 5th November 1939.

965. Staff.—The subordinate staff consisted of 3 research
rangers, 11 foresters and 1 forest guard.

One ranger, and one forester continued to be on foreign service
throughout the year.

The office establishment consisted of 1 head clerk, 2 clerks and
1 typist. TFor typing the annual report however the Government
were pleased to sanction the post of a temporary typist for six
weéks during the year.

966. Discipline.—The general discipline of the staff was satis-
factory. ,

967. General.—The library of the Madras Forest College was
transferred to this division during the year in order to start a
central forest library for the province.

In paragraph 301 of the last year’s report mention was made
" of the increase of work in this division. The work is still increasing
“day by day and the position is getting still more difficult. Pro-
posals have been made for an increase of our office staff.

}OOTACAMUND, ‘ - A. L. GRIFFITH,
16th May 1940, ‘ ' Silviculturist.
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269, Seed weighments (vide paregraph 42).—I'or germinative
capacity and plant per cent the maxima are given.

Species,

Acacia arabica *
Aeacia auriculiformis,
Acacia batleyana ..
Acacta cyanophylla ..
Acacia dealbata .
dcacia decurrens ..
dcacia ferruginea
Acacia leucophlea ..
Acacia melanozylon
Aeacia mollissima ..
-Acacia planifrons ..

dcacia sundra ..
Acrocarpus  frarini-
Joliue.

Aglaia rozxburghiana,
Alangium lamarckii.

Albizzia amara .
Albizzia lebbek ..
Albizzia stipulata ..

Anacardium  occiden-
tale.

Antiarig tozicaria ..
Araucaris exeelsa ..
Artocarpus hirsula ..
Azadirackia indica ..
Balanocarpus wiilis ..
Bamlbusa arundinacea.
Bambusa polymorpha.
Bambusa tulda .
Baukinia purpures ..
DBauhinia racemosa ..
Baukiniz variegala ..
Derberis tinctoria ..
Bischofia javanica ..
Bombaz malabaricum,

Broussonetia papyri-
Sera,

Callitris rhomboidea.
Calophylluin elatum,
Canthium didymum.
Cassia auriculata ..

Cassia fistula ..

Cassia maryinala ..

Castia slamea .

Casgsia tomentosa

Castanoapermum
ausirale.

Casuarina montand.
Cedrela odorala .
Cedrela toona ..

4
Month in which to

collect sced.

XII-111
II-1v
VIl

IV
XII-1v
XII-1
XII-1v
XIL-IV
v
XII-IL
VI-VIl
X1-v
HII-vI1

IX
V& XII

XI-IT & V
XI-I & VI

I-1v
III-v

Iv-vI
V-X
X
II-1v
III
II-1I1
1I-1v
iv

Y
X-I
1I1-v
vl

Iv-vI
-1X
111-VII
-1
11-V1
II-vI
1I-v1
I-1v
v

I
III
IV-VIIL

Number of

Beeds per
e
3 g

151 2,116
1,210 19,360
906 15,456
2,010 32,160
2,336 37,376
1,737 27,792
167 2,672
1,030 17,230
2,034 33,544
1,785 28,560
727 11,632
743 11,920
800 14,240
57 912
48 768
400 6,400
315 5,040
1,087 31,052
53 85

18 233
16 236
61 a76
132 2,112

7 112
2,325 37,200
1,308 22,336
4535 7,280
23 403
219 3,504
44 704
2,830 46,050
1,835 23,360
835 13,650

16,900 -

4,530 77,696
4 64
325 5,200
830 14,240
176 2,816
20 2,030
1,049 16,640
1,033 16,523
1 16
32,773 324,418
2,104 33,604
4,400 70,400

Number of weigh-
ments.

[
-
wn @

(==L I )

25
33

9
18
65

[

Wy G =T e

[ -

—
<

-

2
10

Plant per cent,

[

(=]
te =

AT ES el e
W Ll SV s Ct e

(33
w

—
[ ERE R I 5]

(3

Germinative capa-
clty.

Ko D Cvogn 2
e & E

< e
< W&

42

72

59
53
[
093
13

56

o R
13 =3 ©

3

# Pest results are with secd passed through goata,

Number of tests.

= oo
=

PR I TR T L

>

€2
[0 I

Number of secds
tested,

6,000
14,000
2,000
4,300
3,200
5,000
18,000
20,600
3,000
4,000
16,000
20,000
72,000

7,000
1,000
63,000
9,000
1,000
20,000

500
1,000
65,000
21,000
4,000
4,000
7,000
3,400
3,000
7,000
3,000
2,000
4,000
4,000
5,000

1,500
11,000
7,000
9,000
35,000
21,000
23,000
1,500
30

2,040
10,600
31,000

Plants per pound
of seed.

R
= €
oA
e B

101

0

791
1,820
77
13,764
7,148
73

3&0
420
317
10,505
22,020
1,004
75,712
13,985
43
621
7,262
o2t
973
14,477
1 nooy

o2

8
26,222
5,u50
43,048
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Species.

Celtis tetrandra ..
Chlorophora excelsa . .
Clloroxylon swietenia.

Chlorozylon swistenis
(Ceylon). .

Chorisia speciosa ..

Cinrgmomum eamph-
ora.

Cin wmomum zeylani-
cum,

Citysus scoparius ..
Cupressus macrocarpa.
Cupressus torulosa
Dalbergia latifolia .
Dalbergia sissoides ..
Daphniphyllum
glaucescens.
Dendrocalamus
brandisii.
Dendrocalamus
longispathus.
Dendrocalamus
strictus.
Dipterocarpus indicus.
Dodonen viscosa

Dolichandrone crispa.

Dolichandrone falcata.

Dysoxylum mala-
baricum.

Eleocarpus oblongus.

Erythrozylon  mono-
gynum.

Eucalyptus ficifolia. .

Eucalyptus maculata.
Eugenia arnottiana . .

Eugenia  calophylli-
Jolia.
Eurya japonica ..

Evodia roxburghiana.

Feronia elephantuns.
Givolia rotileriformie,

Glachidion, neiljher-
rense.

Gluta travancorica ..
ineling arbores ..
Grewia tilinefolia ..
Hakea saligna .
Hardewickia binata ..
Hardwickias pinnata.

Harrisonia bennettis.

Holoptelia integrifolia.

Hopea parviflora ..
Jacaranda mimosifolia,
Junipsrus procera ..

* With pulp; without pulp 173 toxﬁl:{

-

Month §n which to
collect seed.

vl
II-VIIZ
II-x

it
II-1V
1-1v

NI-ViI
-1V
-1V

v
VII-VIII

11-v
IX-TI1

v

V-viL

¥

I
v, V, X1
& XL
X-IV
X-v
II-IV

Iv-VIII
III-v1
v-vi
IX-XI1
III-VII
Y-¥I

1
II-Iv
v-viI
v
XII-I

Number of
secds per
g ———y
g 2
8 &
420 6,720
10,870 173,920
2,500 40,000
1,406 22,406
176 2,816
105 1,830
3,188 51,008
4,394 70,304
5,060 80,900
525 8,400
454 7,204
136 2,176
3,475 55,600
2,367 37,872
1,269 20,304
5 78
3,220 51,520
855 13,63)
730 11,630
5 30
G0 154
905 14,480
2,170 34,720
6,112 97,792
* 110 1,760
146 2,336
25,600 400,600
2,400 38,400
1,425 22,800
t1 176
1,293 20,763
2 32
2 672
180 2,830
276 36,416
3 U 2,329
46 Iz
209 4,304
1,080 17,280
82 1,312
3,635 53,900
1,380 22,080
¢ punce.
ernel only,

Number of weigh-
mente.

PR

e
<

50

16

12

14

10

Plant per cent.

24

o o

55
51

Pods 83 per ounce.

Germinative ‘capa-
city-

30

85
70
10

[+

43

41
12
54
13
85

6
46

63
13
73
20

v}
66

66
43
29

96
64
81

-

4
4
&5
12
17
63
18
12

Number of tests,

o=y

[

[y .
B Seoau®

Cs
9w

'S

14
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Number of seeds
tested.

s
L=}
(=3

70,000
60,000
38,000

2,000
800

2,000

5,000
2,000
1,500
52,000
50,000
3,000

1,000

£5,000

o
oy

2,500

&»cr pound

Plants
of sce

o«

36
60,437
25,600
13,048

17

12,242
5,624
4,048
4,620
3,705

109

556
376
9,543

20
8,542
6,182

29
76
2,189
24,763
23

59
344
2,592
708
3,538
1,104

1 With corky layer ; without eorky layer 43 per ounce.

Specles.

Lagerstroemis Jlos
reginae.

Lagerstroemia lanceo-
lata.

Lantana camard ..
Leucaena glavea ..

Ligustrum  neilgher-
rense.

Liteea wightiana ..
Maba buxifolia .-
Mahonia leschenaultii.
Mangifera indica ..
Markhamia platycalyz
Meliosma wightii ..

AMelocanna  bamiu-
soides.

Memyeylon
Latum.

Afesua ferrea o
Michelia nilagirica ..
Morus alba .. .
Mundulea suberosa ..

Myrsine wightiana
(Rapared.)

Neolitsea zeylanica ..
Palaquium ellipticunt.
Photinia nofoniana ..
Pinug insignis .
Pinus insularis ..
Pinus lonqifbl iz ..
Pithecolobium dulce.

Poeciloneuron  indi-

umbel-

cum.

Puinciana elata e
Poinciang regia .
Polyalthia fragrans ..
Polyalthia longifolia.
Pongamia glabra .+
Progopis juliflora ..
Prosopis spicigera ..

Pterocarpus  dalber-
gioides.
Pterocarpus marsu-
© plum.

Pterocarpug santalinus.
Quercug incans

Rapanea (see
Myrsine).

Rhodomyrius tomens
tusa,

Sapindus emarginatus.
Sapindus trifuliatud.
Santalum album

Schleichera trijugs ..

* With pulp; 2,092
+ Without pulp; W

FOR THE YEAR 1939-40

Month in which to
collect seed.

XII-11
XII-1I1

VIII
1
XII-111

IV-vI
XI-I
-1V
Vv-V1
mi-v

XI-XI1

X1-m1°

IV-YI
v

1V-YI

V-vii
V-VIII
V-VIIL
v-Vi
iI

1v
II-v

v

XII

v

v
Iv-IX
n-vex
A
II-vil
1I-1IV

I-V1

1I-vIl
11

v
-1V
Iv-vl

X-X1&
I1L-IV

-Vl

per oz. without pulp. .
ith pulp 500 to the vunce.

Number of A
geeds per =

A ———n 4 4
=

s ¢

. o gé 2
-3 I~y g
‘S R L
& = z a
$,100 70,400 16 53
6,600 105,600 10 13
*1,302 20,832 5 2
840 13,440 7 33
t 851 13,616 5 66
150 2,400 3 18
256 4,576 2 88
1,747 27,952 8 48
2'6 40 3 20
1,140 18,240 4 1
140 2,240 2 10

2 32 1 5

216 3,456 2 90
28 418 20 68
373 5,963 5 23
26,015 416,240 4 6
958 15,328 2 3
1,432 22,912 5 20
210 3,360 5 53

7 112 20 68
10,830 173,230 3 0
1,307 28,012 3 4
3,630 58,850 1 1
236 3,776 5 40
184 2,976 7 33

1 12 1 29

244 3,804 1 3
80 1,280 2 5

12 102 1 0
21 336 2 2

23 303 3 12
920 14,720 26 78
686 10,976 14 88
53 818 40 20
60 960 80 90
30 475 2% 63

14 228 3 51
4,152 86,432 1 1
70 1,120 4 62
55 850 3 C0

§ 148 2,368 70 83
59 044 20 72
3 Se
§W

Germinative capa-
city.

04

00 =y &
@y 3 ©

%

Number of tests.

- 3 b
o e 9 2 @

09 €0 W ¢ "1 o WO

ro

13
=)

[
1 e

[ X

-
oo ™o MG W R

b=

)

N e
[

2 ¢
-

-
oo

-

¢

S e e

28

cd from the Andamans.

umber of sceds

7z

10,000
4,000
5,000
2,000
4,000

2,500
10,000
7,000
5,00)
500
3,000
1,200
500
2,000
2,000
500
2,000
3,000
110,000
7,000
17,004

50,000

47,000
3,000

1,000

4,000
400
70,060

17,000

1

o
y—

Plants ser pound
of seed.

(%4
SIJ
-3
3]
<

1,747
0982

117
64

44
11,482
0,659
$ 246

864
209
116
€04
694

628
1,313

680

ith pulp; without pulp 195per ounce,
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3 Number of
= seeds per
2. mm——t——
=T
Species. : g
—
. a8 ) 3
E% g £
= é =
Semecarpus  anacar- II-1v 13 208
dium.
Shorea talura . A *20 464
Sii:‘r;‘zylon tomento- vI 95 1,520
Soymida febrifuga I-VII 378 6,048
Sterculiaurens - ., v 130 2,089
Stipa tenassima .. .. 13,200 211,200
Strychnos nuz vomica. XIT-V 18 233
Strycknos potatorum. III-VII 36 576
Swictenia macrophylla. XIHI-1IX 60 960
Symplocos folivsa II-VII 180 1,280
Tamarindus indics . . IV 41 €56
Tectona grandis .. XI-v 52 832
Tephrosia candida .. XI-1 1300 29,500
Terminalia arjuna .. XI—XyII & 22 352
Terminalia belerica .. Y 8 96
Terminalia chebula . . XI1-1v 16 203
Terminalia crenulata. I-VI 22 352
Terminalia pariculata. XI-1V 1,010 16,160
Ternstroemia japonica. II-VII 2G0 3,200 -
Thyrcstachys oliveri. vV 1,800 30,240
Trema orientalis .. I-VI 5,010 89,160
Tsuga brunoniana ~ . ‘e 10,000 Ve
Vateria irdica .,  VII-VIIL 14 22
Viburnum coriaceum. Vit 566 9,056
Viburnum erubcscens, VII 1,005 16,80
Vitez altissima o X1y 345 5,520
Vitex Littoralis y—~VII 83 1,408
Vitex peduncularis .. VII-YIi1 273 4,363
Wrightia tinctoria .. 1I-v 809 12,944
Xylia zylocarpa .. I-v 95 1,520
Zizyphus glabrate X-I1 244 3,004
Zizyphus {ncurea ., I §13 1,833
Zizyphus jujuba .. 1-VII 52 ¥00
Zizyphus zylopyrus.. 111 612 9,762

* Without wings ; with wings 13 per ounce,

I With palp ; without palp 132 per cunce.
Kernel,

§ Without pulp; with pulp 50 to the ounce.

NOTR.—Secds of Acrocarpus frarinifolius, Calopkyllum elatum
malabaricum very often only germinate to asmall extent i

often being in the sccond year.

‘ANNU;'&L REFORT .ON SILVICULTURAL

RESEARCH
A 1 n
g 4 .° g = 2
) g £ £ 0w r
oA 3 g S e g'd
5505 85 E 5 g
55 3 E% F BE  Es
% I ] 2 = )
2 53 57 2 2,000 110
25 55 64 10 6,500 255
2 10 10 2 1,000 152
1225 28 12 11,000 1,512
1 13 17 1 1,500 270
2 2 3 2 5,000 4,224
6 22 2 9 9,000 63
4+ 1w 14 4 4,000 5K
5 71 % 75 75000 63:
2 0 0 2 2,000 0
12 40 75 7 12,000 262
60 33 63 0 90,000 483
1 45 53 1 1,000 9,360
2 17 19 2 2,000 60
1 53 62 1 500 51
24 ~5 60 58 33000 3 132
7 58 T2 90 85,000 204
s 5 10 110 150,000 803
3 0 4 4 4,000 0
4+ 22 25 4 4,000 6,653
30 5 7 20 50,000 4,008
1 4 4 1 1,000 6,400
14 76 &0 9 4,000 17
2 4 4 2 2,000 362
5 7 7 5 3,000 1,126
6 2 2 6 7,000 110
2 o 30 3 230 0
14 15 28 12 12,000 655
11 26 42 5 5000 3,365
23 80 99 65 53,000 1,218
4 12 19 4 4,000 463
8 33 €9 7 4,000 717
12 58 4d 10 12,600 656
1 40 52 2 2,000 3,017

Best results are obtained with fermented seed.

270. Seed pre-treatment (vide paragraph 27 to 32)—

Number
Speciea. of tests
. made.
Acacta quriculiformis .. . .. 8
Acacia baileyana .. .. - 4
Acacia cyanophylla .. .. .. 9
Acacia dealbala ‘e .. .. ¢
Acacia decurrens ..

, Mesua ferrea and Dysorylum ‘
n the first year, the maln germination

Average germinative capacity
vith

wit

r A mamY
Un- Cold ot Boiling
treated. “water. water., water.
14 14 16 17
2 3 19 42
11 14 17 35
43 68 , 60 - 87
1 1 8 24

A}

T
\
Y-

S S
»

Species,

Acacia ferruginea ..
Acacia leucophloea -

" Acacia melanoxylon ..

Acacia mollissima ..
Acacia planifrons ..
Acacta sundra .. ..
Acrocarpus fraxinifolius
Albizzia amara . - .o

Albizzia lebbek . . ..
Anacardium occidentale

Azadirachta indica ..
Balanecarpus utilis - -
Bauhinia purpured -
Bauhinia racemosa ..
Berberis tinctoria ..
Bombax malabaricum ..
Calophyllum elatum ..

Cassia auriculata ..
Cassia fistula .. ..
Cassia marginala .
Cassia siamea . - ..

Ohlorophora excelsa - .
Chloroxylon swietenia - .
Chorisia speciosa .
Clupressus torulosa ..
Dalbergia latifolia ..
Dalbergia sissoides .
Dendrocalamus strictus -
Dolichandrone crispa «-
Dolickandrone falcatla ..
Elcocarpus oblongus -+
Erythrozylon monogynum
Eugenia arnottiana  «.
-Evodia rorburghtana ..
Feronia elephantum -«
Givotia rottleriformis ..
Glochidion neilgherrense
Gluia travancerica -«

Ginelina arborea ..
Grewia tiliefolia e

Hakea saligna .. ..
Harrisonio bennetis ..
Juniperus procera ‘e

Lagerstroemia lanceolata.
Leucaena glauca ..
Ligustrum neilgherrense
Litsea zeylanica

9
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Average germinative capacity
Number with .
At Un  Cold ot Boiling
treated. water. water. water,
.. . 9 50 43 49 39
.. .. 13 22 12 17 23
.. . 1 83 81 91 90
. .. 5 5 2 11 29
. e 4 19 17 17 3
.. .. 10 34 28 30 25
.o .. 25 8 8 9 [
.. .o 21 42 36 31 36
.. .. 2 19 14 19 22
.. .. 6 70 58 51 2
.o .. 8 43 38 31 ki
. .o 2 42 35 39 20
.. . 10 17 20 22 14
.. e 3 14 16 15 17
.. . 2 56 0 0 0
. .o 1 8 8 8 6
.o .. b 17 16 13 0
.. .. 13 9 8 9 5
.. .. 15 12 1 8 7
. .o 12 17 22 13 b
.. .. 16 50 37 47 5
.o .. 15 18 15 12 0
.. . 12 14 12 11 1
.o e 2 46 0 0 0
.. .. 2 7 0 0 0
. ‘e 22 31 26 29 b
.o .. 30 26, 26 32 5
.o . 5] 33 22 22 0
.o .. 4 17 14 15 1
.. ‘e 3 8 7 5 1
.. . 2 5 0 0 0
. .. 1 11 16 13 1
. .. 3 53 a1 40 42
.. .e 2 17 15 3 0
.. .. 3 14 17 16 2
. 3 2 2 1 0
.o 2 3 0 0 0
.o 10 44 48 42 21
: e 25 20 19 8 6
‘e 1 12 7 11 1
. 2 S Q0 0 1]
‘e 4 10 14 7 2
S S SR
. .o 30 b 4 4 0
. 11 25 28 33 35
.e 2 66 21 13 M
.o . 2 15 9 7 0
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Specles N Ave : .
. umber, rage germinatl Y
Maho - “made, i v capacity FOR THE YEAR 1939-40
{ahonia lesche . e. Un- ) y ~
M i nauliis .. .. treated, (?Old Hot Boili 271 S 10.-
arkhamia platycalyz .. 4 51 water,  water w‘;ltm ith ced storage (vide p =
Melios : .. 6 ) er. TWi the seed aragra h 41
ma wightii e 1 2 eed from the ph 41).—Tests
. .. : same s made at ;
Michelia ni . 1 1 0 of the length 3mple at intervals
nilairi .. , 0 of ti gave the 5
Myrsine wig‘;gzx(lz oo i r 8 0 3 ’ , results are mdude:im]i ttl;e sced remains fertlléouoi‘?’vm(r indications
Neoltis apanea). . 5 0 ' 1e table. revious years’
ea zeylanica . 2 0 0 .
P, . ; .. .. 10 Species. : Xuw
alaquium ellipticum . T 2 16 i 1 20 ‘ . Method of storaga. O Cerlesof.
Pinus longifoli e e 18 18 0 S o s
Pinus inst ‘e nt . ’ 40 b1 41 0 deacia auriculiformis (1) St ﬂzs‘tl;ﬂ g%lnl)lde Remarks.
1 ; M e . 0 . see
Pithcoclabium. e 4 3 5t 2 . @ S or 36 2
Poinci ium dulece .. ‘e 3 4 9 - 49 Aeacia h; iilr?t?}: baz .. gg 12 No fallin
oinciana elata . .e 8 43 2 0 yanephylia .. (1 \topslgtdt{?mz . 48 13 ing off up to one year.
Poeina des - L 13 8 s : BREr S
Prosopis juli " .. 31 # A y bag .. z 6 }
3 y .o Air-tigh 21 fallin,
Pteroir jutifiora i . 3 10 9 23 61 Acaciz f gh tina - z g bcxcndomth“g off up to eight
rpus .. . 5 o rrgt
Pterocarp dalbergioides . 5 71 - 4] 7 gined .. (1% Stoppered bottle shrvhtf;hfjc}?gﬁﬁ t(ild only
pus gantalinus . 5 15 61 54 @) }G:?Inhﬂl pot .. "gé’ XY seed. ian fresh
Pteracarpuas santalinus* e . 13 9 18 13 5 Acacia leucoph 4) »\ur-lgylbag .- 50 2 Seced good
Prorseure marsupim . pom s ° i ot . () KEEI I months
8 marsupi .. é E . ) Earth .. 2 3 cops best cteriorat
Quercus incana prim . e 04 _114 18 17 IZ Acacia planifrons ((13)) g&ﬁ%ﬁ?” . }é 12 $Sced bt T ‘S»
, e : o r-tight t .t 1 good aft.
Sapindu. . .. 0 31 o (2) Latts ins .. 21 2 or ten months
o pindus emarginatus - - . 9 81 32 12 Acacia sundra (3) Gunnyega%m . 21 }3 Sced ’
chleichera trijuga i .. 3 16 0 0 0 ” % %torlipcrcd bottle. ié 12 keel‘);so 8lelst 1‘1 ft(c T one year;
Soymid: A ot .. 10 ' arthen pot 3 o1 n (3). :
a .s 3 e 5 £ Seed
Sterculiafebnfuga .. N 17 31 29 ;ﬁ 13 ) ( 3 Junoy bae L & i }] Sugocgg?gtz;\fgg; fifteen months ;
Strychno urens .. . . 10 1 3 7 0 %‘ﬁ%ﬂua frazxini- (1) Gl‘;‘uﬁ;’g {)’ig 6 24 f\ L?gﬁ}?f% Eltir Cléh)c months ;
- e . . .o g .o slig: s
Sigdnes iz sonica - - A e e WUEEL < 8§ PO S
T 'O-:ipotatorum . M 3 2 7 3 [\ Albizzia amara ((‘;)) gunny bagsns 2) lg i.eegL?Od al;rf;(“srll]cfégg months as
nn, indi T .. e ir-tigh o = good
Tecioma usmtlmltca .. " 1 4 6 9 5 (&) Mud ipgémfhxiﬁ 2 1(; Keeps bc;‘:;pléo(l)t“o months;
randi. e : WOO 5 ;
granais . 1 90 . 3 0 dnacardium occ (3) Gunny ash, 20 {Seed goo
id b, good
Terminali .. .. 40 54 42 als. ceident- (1) e tﬂg .. 33 Years i to two and a h
ia ehebula— 28 97 2 40 . ey Alr-tig metr;ns o e 12 s 3 keeps best in (2). alf
(1) (Whole fruit) 24 8 Artocarpus kirsuta .. () Farthicn pot o K 24 °f,§), good up to _cight
" (2) (Flesh e NS . 13 @) Dry aybag .- 55 24 1ths; keeps be iteen
reti ‘ ) rth 5 ; stin (1) o
@) (Kem}; covering removed) . 2 21 16 04 Bischofia ] (3) Pudidled mud .. gg }é 1&@;\:{1 1mod up to three yor
' * A i : 05
. ) el) .. .. . 4 6 < 9 o javanica ., (1) Gunny bag 12 f k?“ lJil“l\z:.ﬁ;nl;;d}Y stcrllg(r):g?
Fratia crenaata— Lo e 11 . o’ 11 il s o arth
) Fresh sced 9 ag .. 1 “Ds 1or lour months
“ Q . 7 _rapidly deteri 15 and then
a A .o . Kecps fi riorates.
{2) Stored 14 months . 83 o Cassia fistula 115)1;:\0}:0 ap least one year
. . 28 3 .. (1) Alr-tight ti er v" R od l,'cd it ofte .
Term . ‘e 1 0 ght tins . minates n only
permiaio g G S e G & 4
) - 4 marginata . ny bag .. o 2 Seed  good
yrostackys olivers .. 26 1 8 Cassia et . (1) Air-tight tin3 .. 55 (,t } except in “T;) to two years
T : A 0 assia eis 2) Gunny .- 23 (1), keeps be
rema orientalis AN . 1 8 9 mea .. (D Air tn)‘lkéag o 2 12 &CCd)g 4 )t est in
18 00
Vaterig indica e . .. o 10 11 . 0 (2) Mud pOtitm?nifx :gg ‘ia after ten wonths.
Vitex lit . M . . - 1 2 Celrel 3) "VOOd asll, 2 (A
to , . . 1 ola toond Gunny bag Seed g ,
Vitez p{.d ralis .: .. . 3 58 57 1 1 PR 8 3] Glmn; b:; .- 32 12 kcepéozggt,di%c(rl )three yoars:
- U : * . (X4 2 . . I3
viex pead cularis . 2 30 58 0 Crlorozylon swictoni 6 Seed gooc
Wright .o 38 tonia. (1) Af cood up to thre
. ia tinctoria . 3 " 11 ’ (22 Alr-tizght tins falling to 50 bree months ;
Xylia zyloca e n 8 3 0 (2) Larthen pota T8 12 Y Gopup per cont at v
; oG . . a = . . . (junny bags : 12 od up to three
Zizy; . 15 26 0 Dalberzia latifolia 83 .. 90 2 ol up to three months
zi ygphus glabrata .. - 42 20 on 14 2 B 33 Guany bags . 1z ] No dim,.rr“‘};:‘rg"lm'l'?t""i“ruar:zd;
izyphus incurva h . 1 e =6 25 2) Air-tight tins . lét 20 Gr?rsiu Madras seed, o Ceylon
Eityphus jujuba “ . .. 5 8 ] 13 Daibergia sissoides (3) Earthen 15 No seod t;) iX months
Ziruoh: Ju e 31 oy 6 8 -+ (1) Ganny ot - 1 oA 1 has civen any result
zyphus aylopyrus . 12 : 24 Dend 2) Air-tight tin3 o 15 12 Goodup to e
.. . 19 23 22 i rocalames (3) Wood ash .. 15 2 | Gool up to maonths,
4 5; . ! 13 1{ 13 15 Dl;f%losczl:f (1) Alr-tight tins .. lg 12 '[32' n o rapi (Yl(é“th\ and
us ind i a en3d bes cterio
ed coat removed, 4 17 20 D indicus. (1) Guuoy bag 6 GO’)dpl,in; 1;); (1) rinrates 3
ysozylum  malahari . 3 P months a
. curn. i- (1) Dry qunay b, 6 Good up ‘t(r)”t‘)l." deteriorates nd
) Wet gunay bag. 10 T Aot e and t
Erythrozyl ny bag. 10 6 Y Seed ¥ deteriorates hen
gynum. n mono- (1) Alr-tight ti 6 k(u good up to :“ w
. (2) Farthen poxgls' 3 o nrjtxﬁl é? wel gunny ha{;d‘s ;
(%) Gunny bag .. 3 1z Sea poo Cafter Lag »at
” ¢ 12 kersbestin ter oue year 3

Oa
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.. v o Kannoth Ezperimental
Number of series 079, Premonsoon stump plantuig
er  of series 1 -
of indivl- of the Garden (vide paragraph 81) .
Specles. Method of storage. dual same Remarks, _ 939.—8 ccies—Terminalia crenulata.
' ' bt e, : Ezxperiment No. 76 %fD]?E ];]DC%A repeated 10 times in
o seed. ; — ABCDE
Gluta travancoriea .. (1) Guony bag . .. 44 6 Sced good up to four months A.m'ange.ment 5 plant (1 e 50 Plants per treatment)-
. gf;%?é%%hm 50 per cent at slngle lines of 6 p 8.11’ 'S '.l" e amtion__crowbal‘ holes.
5, ’
Gmeling arborea .. (1) Guony bag .. 5 15 Variable, seed usually good up Espacement —6 x 8. Sol prep - lants.
Grewia tileaifalia .. (1) Air-tight tins 2 6 o six or eight weeks. Stock used—Stumps from one year old nursery q 193¢
‘ < S8 Sy e : 6 Seed good up to three months. tump plantin —Fortnightly from lst Aprl ¢
Hopea parvifiora .. - (1) Gunny bags .. 54 6 chdn.goozl 8fter twenty days ; Dates of s pD Size Of stumps-—()'5" to 0:6” diameter.
Lagerstroemia  flos (1) Guony bags .. 60 10 alling to 0 after forty days. to 1st June 1939. .1Z 4 dine
reginage. (2) Gunny bags witl 60 0 | Seed good up to eight months ; Tending——NOrm&l district  weeding.
wood ash. by all three methods and then
(3) Air-tight tins .. 60 10 rapidly deteriorates.
Lagerstroemia lanceo- (1) Guany bags .. 38 6 Seed guod i ; :
lata. (2) dirtizht thos .. 38 8 IR e n i monthes Measurements in January 1940.
{3) Wood ash .. 14 6 Seed good up to three months. ’ s Sigpifl-
Mesua ferrea .. (1) Gunny bags .. 19 6 Seed good up to four months} Afean helght Differenco ig P
v dropping to 30 per cent at . Survival in ois canes:
- 3. ing. N .
Palaquium edipticum. (1) Guany bags .. - 20 ) i Varigblg:usually hgood up to Date of planting percentage inches.
. abou d . . .
Prosopis julifiora .. (1) Stoppered bottle, 66 12 oat two months . 14 AL7 & 8;:41 f 38% ::?l::%%.{s %
{2) Earthenpot .. 70 12 (Seed good after ome year; . 1st April 1039 " o 100 420 & 281 i “R7 £ 273 e
(3) Gunny bag .. 70 12 Keeps best in (2). * 15th April1930 .. - 70 222 & 242 44 % 216 S.
(4) Air-tight tins .. 70 12 15t May 1939 e 72 179 £ 170 * Gontral. -
Pierocarpus  dalber- (1) Gunay bags .. 18 12 Seed goodup to twenty-eight 15th May 1939 . N 88 13-5 & 127 S
gioides. ' months. . 1st June 1939 . . .
Pierocarpus  marsé- (1) Gunoy bags .. 143 18 1 Variable—usually good up w 3
pium. (2) Air-tight tins .. 53 . 12 six tgmnths; sometimes good ¢ 1 anting__Nilambur Empenmental
up to o; X
Plerocarpus  santali- EB }}ull_ltr?ly bacz .- gg 12 p I; ue year : 273. Premonsoon > “87‘7)1)17 P
nus. 2) Earthen pot .. 12 u 1 X 71 -
(8) Stoppered bottle. 50 15 §O000 P to elaht moaths - Garden (vide paragraph Speci Tectona  grandis
Santalum aldum .. (1) Air-tight tins .. 50 24 \Seed good up to two ; : 7 938. —Species—Lect )
(2) Guony bags .. 40 24 } kee%s best 1?1 gunn;'r. years Ezxperiment No. 10 Of L d nt er treat-
. to. as above but for 100 plants P
Schleickera trijugn .. (1) Gunny bag .. 10 12 YSeed kept by all methods for Arrangement, ete., 4s & . tnichtly from 1st
(2) Guony with 10 12 six months without amy ° 2 Dates of stump Pl‘mimg"‘For nighuly. r”
wood ash, deterioration. ; ment. ates k ed—Stumps 0-5
(3) Alr-tight tins .. 10 12 98 to 1st June 1938. Stock us

Strychnos nuz vomica. (1) Air-tight ting .. 2 Seed good up to ten months; . Aprll 1 g .
: (2) Earthen pots .. 2 1:2: } keegsabest 15(3), onLas . to 0-6” dinmeter from one year ©
& 1 . -

o Gusoy bags - . ing.—Normal district plantation practice.

1d nursery plants. Tend-

Swigtenia macrophylla. (1) Gupny bags .. 66 12 Seed good up to five months;
falling to O at seven months, i
Tectona grandis ... (1) Guony bags .. 210 - 26 Seed good up to one year but > 3 39.
2) Airtight tins .. 100 .. 18 falls to 30 per cent after two Measurements in January 19
years. It keeps much better ioni
inali fa(1) than'ia (), . Mean beight Difference Signifl-
Terminalia chebule .. (((}; gtunny bgg; s g% 12 Seed good up to two yeals; Survival £ M of cance.
2) Stoppered bottle. 2 . 12 kecps best jn(1)- i er- means.
{3) Barthen pot .. 23 12 v (1) Date of plantivg. centage. Inches.
Te{gimngm )crenulata gl)z gt\mny b?lgb s lig 22 03 1505 & 223 4 T60 & :}’1‘3)
mentoss). 2) Stoppered bottls. 12 »Seed good up to o 3 ; . 11 2:87 % 81
O ARG B 1 el neees P e TS 8 (S ¢ (4
Terminalic paniculais. (1) Guany bags .. 50 12 Seed oft 8 1t May 1938 T e 58 T I 1es 4 (,:9,2 il 2.80
(2) Stoppered bottle. 40 12 ced often good up to five D 15th May 1933 . .. 37 40-36 &+ 218 ontrol.
. (3) Air-tight tios .. 50 . 12 months but very variable. B 1t Jube 1933 .. .- ‘
Trema orientalis .. (1) Guony bags .. 72 12 ,
3) (unny bags wi 70 o | Seed kept by sll methods for . 1
2 "];fg;‘d ai’;"l with ! 1 six months and then rapldly }l)[ca‘gufmncnts in January 1940 n feet.
L (3) Alr-tight tins .. 70 12 ]  deteriorated. s
Vateria indica <. (1) Guony bag .. 10 6 Sete}? kept fc;r gne month and a0 136 &= 020 i (}? * g:’g X,
. . ien rapidly deteriorated. i1 1938 .. - 2.8 0-32 Tk Do 0
Viter peduncularis .. (1) Gunoy bags .. 8 6 e have not been able to keep A Fiﬁngﬁllgmazs .. .- 95 }22 ::it: 0-37 + 02 & 059 1:‘
: thisksced longer than six 2 1&,‘31“ 1938 .. .. 1%-6 130 = 032 +C%z?tr%lo.u- &
e weeks, sih M 38 . . P 2 -41 - o
2) Air-tight tins .. 8 6 . Its germination 13 very poor D %P{%@éﬁyﬁgg .. .. 95 121 = 0
Tytis sylocarg (1) Gunay bazs 168 - and it must be sown at once. E 1 .
i i " (3) Stoprered bottis. 55 1o }Very variable—usually good up R . 19 f 1939 ,_,gpecig,g——Tectona grandts.
(3} Alr-tight tins .. 55 12 to thres months. Experiment No. L. © e

; Dates of stump planting.—
NoTBL (1) The aboveo results are indications of the probable longevity of the sced. Many more Arrangemcnt, ete. , 15 ﬂbQ\ e. A g st 1030 -
tests are mecessary in mosh cases before reliable results can be obtained. Tort iohtly from st Apl'ﬂ 1939 to 1s n 3. .
(2) The periods in column 3 are the times between collection and sowing and not between ortmghtly 7 1o 0.6” diameter froin one year ol
eallection aud germination which aze often much longer. ’ used—Stumps 0-0 C 1 district practice
(3) Generally 100 seeds were used for cach treatment, date and test. nursery p]ants_ Tendnlg,_Norma : D .

(4) In mauy cases the remark i3 givee a3 * Seed good up to X months.” Often thly s
the maximum period tested and not necessarily the maximum pericd thie seed remains fertile.
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_ ' ) FOR THE YEAR 193940 129
Measurements in January 1940 in inches. '
L] . -] e
Date of planting. » Surg;i;al Me:mj height Difference Signifi- *é g : ] )
centage, fnch. of cance C) o s £ g
A IstApriliozg .- 51 ches means. ' Locality. 5 g 55 of P ]
B 1SthAprit19% .. .. 85 - 307 & 2776 +l04 1291 S, I o % 8 Ed PE 53 5
C 1st May 1939 Toon B30 & 224 4 217 £ 242 S 2" E R 5= ER o
D LthMay1es9 .. .. 201 & 130 + 38+ 189 ! @ A @
. 28 148 & 17 . 5. nxperimental 1st Apri fed. 5 312 4+ 161 0'1 + 254 NS.
B ltduwelsty ..o L g 19 = 003 T a5 a1l NS Begur Beperioentel 1A Nomal B ONEEIS Yool U
: i . , - Control. Experiment No. 145, 1st June  Burled. 97 119 & o051 —10 +076 N8,
Experin tt N ' 1939, Normal. 97 129 £ 0757 Control. .
iment No. 13 o — ; Dhoni Experimental  1st Aprll  Buried, 99 38'0 & 252 &7 % 324 X.8,
All details as in th ! 1939.' Species—Tectona  grandis. Garden— 1639.  Normal. 92 342 £ 216  Coutrol .
: he experiment above except th i Txperlment No. 180.  1st June  Buried.  §2 180+ 120 - 39 & 180 8.
experiment was done in a ponam ¢ P at this Y030,  Normal, 8¢ 199 x133  Controk ..
Tth May: 1939 and ; rop of paddy sown on walayar  Exporimentsl lst April  Duried, 83 107 £ 098 — 08 & 14l NS
Ay re-sown ‘on 29th May 1939 - Garden— Yoss.  Normal. 44 175 % 1.06  Control ..
AT ' Experiment No. 10. 1st guna }Iiruried.l gs }}3‘} + g@a +090'G il0'83 N.S.
Measure; . . . 1939, Normal, 0 25 1 05 ntrol, ..
' ments in January 1940 in inches. Topslip Experimental 15t April Buied 97 204+ 15+ 48 & 152 8.
Date of . Garden— . Normal- ES ontrol. ..
of planting, 8urvival Mean helght | Experiment No. 106, 1st June Burled. 93 164 + 063 — 11 & 068 N.S.
. percentage, mcheg, » Digeersgge of Signifi- 1939- Normal. 92 175 &£ 075  Control. ..
A 1st April 1939 .. . cance. Kannoth Experimental st April Buried. 86 211 £ 1.28 — 45+ 234 N.S.
B 15th April 1939 o 38 423 4 543 4274 4 Bt Garden— 1935. Normal. o 9256 + 202  Control. ..
C 18t e &5 446 £ 261 N -48 8 Lxperimest No. 77, 1sb June  Buried. 94 T8 £ O4L o2 £ 054 N8
ay 1939, < +207 £ 271 8 1939, Normal, 98 80 % 036  Control .
D 1sthMayisze .. .. 7220 £ 181  +71 4 198 s ' T ' ’
E st June 1039 .. .. .. 54 17 & 060 -~ 32 & 100 8, . :
' s Wy 2 073 Control. 975. Direct sowing n @ burned over area—DBest season (vide

274. E paragraphs 147 to 149)—

‘ ffect of depth of st . ) ‘
90— / stump planting—Teak (vide paragraph Heperiments Nos. 180 to 195, 205 to 208, 217 and 26—
" Begur Erperi : Emmanur Experimental Garden.—Species—As shown 1n
: pcnmnntal Garden Experiment No, 145.— the table below. Arrangcmenb—ABCDEFGH HGIFEDCBA
ment—ABCD DCBA repeated 10 ti No. 145.—Arrange- ted ten times in single lines of 20 patches, i.e., 200
gf IOTp]af ts, Le., 100 per treatment)flmgiplancgzggt_éfneS ff%piici tre::lltme;;:si 1If]spa?:enwni&——Q’ x 5’. Soi’l i)r;z,p(;ra-
pI-antegea mf"t——(A) planted on 1st April 1939 buried ; (};) tion—9” cube pits ash from the burn being worked into
1939 on st April 1939 normal, (C) planted : each pit. Stock used—10 seeds per patch. Dates of sow-
usedl)gned,' (D) planted on 1st June 1939 norglaIlStgtun; ing—On the 1st of each month from April to November
ino—N ne year old stumps 0-5” to 0.6” diameter. 7V o¢ 1938. Treatment—Clean weeded in 1 diameter circles
g—Normal district practice. eter. Weed- round the plants.

10 “: E.fp nmen ar [ ‘.1.' p TiCy 0
pe g lt l\ . 180. ' |

ment, ete. —Arrange-
05" 1o 5 6:’ a;_ above. Stock used—One year old stung s Experl o Measurements 10 1t st Ist  Ist o 1t 15t
‘ . v ; ies. (o} st 3 S ¢ k3 g 3 3
W e | ! R me R BB B G W
! . ber, 0. 1938. 8. 3. . 33. ember, ber embsT
:’)[a?/lzr Ity‘xperzmental Garden Ezxzperiment No. 10—4 1038 1938 1038
ent, ete., as ab » A—drrange-
7 -, as above. Stock used—One vy 180 Acacia arabica .. Percentags 3 € 7L 62 &5 62 1 1
06" %o 0-7” diameter. year old stumps youvilg 700 650 €55 619 €37 630 208 263
. ¥l - priis
Topslip E ; in inches.
v 71:1 6'112 ;pcrzmentgl Garden Experiment No. 196.—A rrang 100 Acacia ferruginea. Percentago 6 o5 26 93 10 8 42 17
4 €., 4s above Stock ) ~—Arrange- survivals. .
" . . atock used—QO : s eight 307 261 252 232 472 188 160 169
04" to 0.6” diameter. ne year old stumps in inches. o 8’7 . .
. cacis sundra .. Porcentags 168 50 63 ~ 23 37
Kannot ; ; . pLd " survivals.
. h  Ezperimental Garden Ezperiment Mian Tedit 450 463 300 403 421 ST E BT
Arrangement, cte., as above. Stock In No. 77.— tn ioones.
, as 2 . . used.— ) - sntaz 9 2 53 2
stumps 0-5” to 0-6” diameter One year old 102 Albizzia amars. . Percentazo 7 47 90 901 O® 1 27
NoTE.~This experiment ) . Mean helzht p30 253 223 228 243 1562 126 138
a29¢ " periment was done in a t ) : 0 inches.
9th April 1939, aungys crop of hill paddy sown on 193 Albizsia lbbek .. Porceptaze 23 50 72 1 76 €0 23 18

urvivals.
liesan helght 19-8 260] 1941 203 203 174 70 3.4

in inches.
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E;pex;i- Date of sowlng (IOL seeds per pateh).
en! Measurements 18t
ment t 1st 1st  1st o
bg}. Specles, J(;g ézth Aypril May Jupe July Auslz\sxtsb Sflejsaf Oclt“- \']st
anuary 1938, 1033. 1038, 1933 1938, tembe ber  ember
o 1938, 1938, 1938,
assia”  auri- Percentage 7
. Msurvl;rlgls- 8 88 a1 96 8 80 63 87
ean height 85- - - -
o can el 8 329 322 336 262 243 146 184
5 TOCAr pus TPercentage 5
gantalinug. o survivils. 0 3 13 ° % u ¢
ean helght : k .
, St inchges. 0 122 93 1000 90 7-6 [
05 Adcacia auriculi-  Percentag, *
Jormiis, Msurviv:??s. = = 19 a7 5 8 1
ean  height hd . . 720 ‘
. ca lnchelsg. 753 778 720 763 676  66-0 710
208 Acacia planifrons. Percentage * 868 87 9
, . survi;'lals. 7 3 93, 85 29 34
¢an height hd . . .
00;7 . o Incheig. 42:3 378 3894 453 327 240 235
2 ‘assin siamea .. Percentage . H '
’ Msurvl;nls. 73 94 59 97 78 28 18
Mean - height . . . > 5
203 W o inches&t 448 442 462 508 41-8 40-7 439
rightia tincto~  Percenta hd
ral Msurvivgles. 52 w 81 88 91 6 14
ean height . . ' .
I *o329 322 345 322 288 244 203
2 rosopis  juli- Percentage . *+ 338 54
Sflora, Msurvi;’ah. 81 91 49 44
can height . he B
a incheg. . 732 771 848 742 331" 49-7
246 Adzadirachta Percenta .
indica, Meu;\'i\*agles. ‘ * : % 7 ! 0
can heigh .
Fry incheelsg. ht _‘— ; * 539 557 425 0
Average survival percentage ., 24 49 63 69 80 87
: 7 26 26
352 25-1 26:0

Average mean helght .. 330 399 399 40-3 4¢-9

* Not done owing to late ripening of sced.

NoTE.~In the averages of mean heig y
tpey would give undue weight to t!les ;{}iéﬂﬁ,&?ggﬁ‘ the figures of Azadirachts indica are omitted as

276. Direct sowing—Comparison of burning and no burning
.

152)—

E‘.zg)er;ments Nos. 230 to 236—Emmanur Ezperimental
m(:):;tﬁz—i{)octczc;&\s S?SE}YH (iin ﬂ]le table below. Arrange-
7 20" x " divided into 30 sub-
;thhnml were burned fmd 10 were not burn:d) gﬁ;i“:é
'I" / 3, 1, ete., with 4 buffer lines between treatmez?ts.
reatments A and B randomised in the unburped stri
K‘ngng zénd Dklr(; the bélrned strips. A and B not burnefilpS
k: worked pits 9” cube. C and D d— D
‘i?ll loosened just enough to sow seed. Eﬁﬁiﬁwﬁﬁgg Y
9. ’:Sozl preparation—In the soil worked area 97 x 9%’
x 6 . Ash mixture with the soil. In the non-soil-worked
area just enough soil workjng to be able to sc;w Stogk
ugcd—lO seeds per patch. Date of sowing—lb'.th July
1938.  Treatment—Kept clean weeded throughout. )

Nore.~—In the burned . -
4 high before burning, ed areas brushwood was piled 6° high and beaten down to

soil working and no soil working before sowing (vide paragraph
‘ o

FOR TLE YEAR 1939-40 131

Area not - Area
burned. burned.
— Ay

e
Worked Nosoil Worked No soil

Experj-
ment Species. Measurenacnts on 16th January _
pumber. 1940, pits. working. pits. working.
230 Acacia arabica .. Percentage survivals.. BN 15 13 45 29
: AMean height growth in inches. 32-3 326 570 43-2
231 Albizzia amara .. Percentage survivals,. .. 46 45 83 73
Alean height growth ininches, 88 83 20-2 159
232 Acacia planifrons .. Tercentage survivals. . .. 59 6t 95 a5
Afean height growth in inches. 140 115 354 28-8
233 Cassia auriculata .. Percentage survivals.. .. 48 17 87 75
Mean height growth in inches. 73 96 37-6 332
231 Cassia siamea .. Percentage survivals .. 0 0 05 v
Afean height growth in inches. 0 0 - 397 385
T 235 Dolichandrone crispa.  Perceutage survivals.. .. 11 3 73 96
Mean helght growth in inches, 2-4 2:3 172 14-3
236 Zizyphus jujubs . .. Percentaze survivals.. .. 3 3 51 56
3can helght growth in inches. 17 3.0 22:1 18-2
Average of all species .. Yercentage survivals, .. 26 25 76 1,
Alean height growth ia {nches. 95 19°0 329 27~

271.

Comparison of sowing, entirc transplanting and stump

* planting (vide paragraph 133)—

Experiments Nos.

Experi-
ment
gumber.
224
225
228

99

-y
223
220

294 o 229—Emmanur Experimental
Qarden.—Species——As in the table below. drrangement—
ABC CBA repeated 10 times in single lines of 10 plants,
i.e., 100 per treatment per species. Bspacement—2 x 2.
Soil preparation—Area burned and ash mixed with the
soil, soil worked 9”7 x 97 x 6” for sowing, 97 crowbar
holes for stump planting and soil worked 9”7 x 9”7 x 9”7 for

transplanting. Stock used—Sowing 10 seeds per patch,
transplanting and stump planting one year old plants from

Emmanur nursery. Duate of sowing—15th July 1938,
Date of transplanting—14th November 1938. Date of
stump planting—27th September 1938. Treatment—Clean
weeding in one foot diameter circles round the plants.

Measurements in January 1940,

Percentage survivals. Mean height in inches,
A —_—

w

Species. rgm\'ing. Trans- Stnmpj- gowing. Trans- Stump-
planting. ing. planting. ine.
Dolickandrone erispa. 48 3t 11 41-2 22:0 3074
Hardwickia binala 34 5 11 258 146 1074
Pterocarpus santalinus. 22 1% 61 121 03 96
Scymida febrifugn 13 17 62 023 ) 127
Wrightia tinctoria T4 48 €3 235 15-4 RUSEY
[} 11 76 670 450 60-3

Azadirachia in-lica

977-A. Comparison of sowing, entire transplanting and stump
planting (vide paragraph 153)—

Experiments Nos. 260 fo a65—Immanur  Trperimental
Garden.—Specics—As in the table below. Arrangement,
etc., as above. Date of sowing—Tth August 1939. Date
of transplanting—6th October 1939. Date of stump plant-
ing—20th September 1939.
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Measurement in January 1940.

Percentage survivals, Mean height in inches.
Experi- p A — - A -
ment Specles. Sowing, Traps-  Stump- Sowing.  Traps- Stump-
number- planting, ing. planting. Ing.
260  Azadirachtaindica .. 80 35 65 54 104 5°6
261 Bauhinia parpurea . . 78 16 28 30-5 78 12:4
262 Dolichandrons crispa. 4 66 "85 10-8 45 38
263 Hardwickia binata .. 1 23 19 20 71 42
26% Pterocarpus santalinus. 29 13 87 35 66 37
263 Wrightia tinctoria .. 43 81 338 7-0 50 48

278. O] Stump planting—Best date—(ii) Stamp planting and
transplanting—Comparison—(iis) Comparison of transplanting at

the commencement of the south-west monsoon and north-east
monsoon (vide paragraph 154)—

Experiments Nos. 221 to 223—Emmanur Experimental
Garden.—Species—As in the table below. Arrangement—
A1, A2, B, C1, C2, D1, D%, E-1, E2, F, F, E-2,
E-1, D2, D-1, C-2, C1, B, A2, A-1, etc., in single lines
of 10 plants repeated 10 times, i.e., 100 plants per treat-
ment. Espacement—2" x 2'. Soil preparation—Crowbar
holes for stumps, pits 6”7 x 6” x 12” for transplants the
area was burned and the ash worked in. Stock used—
A-1, C-1, D-1, E-1, one year old stumps 0-1” to 0-2” dia-
meter. A-2, C-2, D-2, E-2, two years old stumps 0-15”
to 0-3” diameter. B and F one year old transplants 12“
to 83” in height. Trcatment—Kept clean weeded. Dates
of stump planting—1st July 1938, 1st August 1938, Ist
September 1938 and 1st October 1938. Dates of trans-
planting—18th July 1938 and 5th November 1938.

Transplanting on

Stump planting on

A

—
1st, July 1938,

5th
November
19328,

18th Suly
1933,

1st October 1938,

1938.

1st September

1st August 1038.

Meastrement on 15th January
1040.

Specles.

‘Tequmnu

Auemadx g

C-1.

A-2.

survivals ..
b in inches

o0y Pterocarpus sanfalinus.

P

By eing®
@afie?

Azadirackla indica

223  Wrightia tinctoria

00
22

Mean hei 1t in inches

Percenta
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Transplanting on

stump planting on

6th

ath August October

A

1939.

19030.

1st October 1980,

1st. September
1939.

1st August 19390.

1st July 1930.

Menzurement on 15th January
1940,

Spegics,

D2,

D-1.

B,

-2,

L1,

A-t.

"33
aawRdx g

133

- 2 o
conman
3

.. Dercentaze survivald
Mean height in inches

058 Pterocarpus gantalinus:
Weightia tinctoria

259

on7  Azadirachia indiea
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1]
279. Direct sowin
paragraph 199)—

Chandanathode Experimental Garden, Experiment No. 179.—
Species—Acrocarpus frazinifolivs. Arrangement—ABCD
DCBA repeated ten times in single lines of ten plants
(i.e., 100 per treatment). Espacement—8 x1}. Soil
preparation—Patches 1 diameter worked 6” deep. Stock
used—Ten seeds per patch.
May 1939, (B) 1st June 1939, (C) 1st July 1939, (D)
Ist August 1939. Weeding—Normal district practice.

Chandanathode Ezperimental Garden Ezperiment No. 178.—

Species—Cedrela toona. Arrangement as above. Dates of
sowing—As above.

Chandanathode Ezperimental Garden Ezperiment No. 177.—
. Species—Swietenia macrophylla. Arrangement, ete., as
above. Dates of sowing—(A) 1st April 1939, (B) 1st

May 1939, (C) 1st June 1939, (D) 1st July 1939, (E) 1st
August 1939.

Karianshola Experimental Garden Experiment No. 140.—
Species—Mesua ferrea. Arrangement, ete., as above.
Dates of sowing—(A) 15th May 1939, (B) 1st June 1939,
(C) 15 June 1939, (D) 1st July 1939, (E) 15th July 1939,

Karianshola Experimental Garden Experiment No, 137.—
Species—Swictenia macrophylla.  Arrangement, etc., as
above. Dates of sowing—(A) 1st April 1939, (B) 15th

April 1939, (C) 1st May 1939, (D) 15th May 1939, (E) 1st
June 1939.

g—Best date (under top canopy only) (vide

Karianshola  Experimental Garden Ezxperiment No. 139.—
Species—Acrocarpus frazinifolius. Arrangement, ete., as
nbove. Dates of sowing—(A) 15th May 1939, (B) 1st June

1939, (C) 15th June 1939, (D) 1st July 1939, (E) 15th
July 1939.

[y

Dates of sowing—(A) 1st

Survival percentage in January 1940.

1st Sep-
1939,

August tember

1st 15th
August
1939. 1930, 1650,

15th June 1st July 15th July
1939. 1939. .

1st
June

1939, 1939, yime

1039,

1st April 15th April 1st May 15th May
19039,

Experi-
ment
number.

Species.

Locality,

11

17

.. Acrocarpus fraxinifolius.

Chandanathode

FOR THE YEAR 1939-10

.....

11
20

178
177

Cedrela toona

55

87

83
78
39

93
95

48

7

Swietenia macrophylla ..

Mezua ferrea

31

35

82

82

85

140
137

139

Karfanshola

Swietenia macrophylla <.
Acerocarpus frazinifolius.

40

Mean height growth in January 1940 in inches.

......

34

40

179

Acrocarpus fraxinifolius.

Cedrela toona

Chandanathode ..

64
72

6-9

83

8

94

97

104

6

70

8¢

82

90

137
139

Swietenia macrophylla

Mesua ferrea ..

Karisnshola

Swictenia macrophylia

Acrocarpus frazinifolius.

135
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280. Entire transplanting—DBest date (under top canopy only) é%% ...... o 2l o
(vide paragraph 200)— » ' . al- M s9 ;g.ogg Diiriiass

Chandanathode Ezxperimental Garden Experiment No. 180.— 5 .
Species—Hopea parviflora. Arrangement—ABCDEFG 2§§ T .;ég DriiiizRe
GFEDCBA repeated ten timesin single lines of ten plants °© nEH
(i.e., 100 plants per treatment). Espacement—3" x 1%'. . al .

Soil preparation—1" cube pits. Stock used—One year old £558 anensy 2l 2E.g aovane ;..
plants 12 inches to 18 inches high. Dates of transplant- HE . E|Rg5R aEmew
ing—I(A) 15th June 1939, (B) 1st July 1939, (C) 15th July f'g ) i
1939, (D) 1st August 1939, (E) 15th August 1939, (F) 1st -} ﬁ‘%:g oo oo g Néwg; aim
September 1939, (G) 15th September 1939. Weeding— e EeRTT F]AB3g aRTaRs T
Normal district practice. 2. =

o @ < -

Chandanathode Experimental Garden Experiment No. 181.— 2 3:55?} g2gpg883® E 822 £2msIsred
Species—Swietenia macrophylla.  Arrangement, etc., as s = EREEE -
above. Stock wused.—One year old plants 18 inches to 2 e 2
24 inches high. S 1353 goesasmme 3|als segmprone

. ) < o ._<=‘3 c;‘ﬂgaﬂhc-amw

Chandanathode Experimental Garden Ezperiment No. 182.— 3 ’g 2] = l
Species—Hardwickia pinnata, Arrangement, etc.; as above. = El g,z . §
Stock used—One year old plants 6 inches to 12 inches high. > &|2ZE BEEBRERS 5 3255 3352288322

[~ Tl Eaial e -

Chandanathode Experimental Garden Experiment No. 183.— 3 -
Species—Chickiassia  tabularis.  Arrangement, ete., as AS 228 zonasgzo® ond @ompEans
above. Stock used—One year old plants 6 inches to - SlaE AEE Amvgenize
12 inches high. _ bt

Chandanathode Experimental Garden Experiment No. 184.— S ggé 523832881 Lé%g e A
Species—Bischofia javanica. Arrangement, ete., as above. g - S
Stock used—One year old plants 4 inches to 8 inches § R trrrriio
high. | U

Chandanathode Ezperimental Garden Ezperiment No. 185. = A R
—Specics—Mesua ferrea. Arrangement, etc., as above. ) . Ce
Stoclk used—One year old plants 6 inches to 12 inches high. £ i; é.gs f'; : i; P

Karianshola Experimental Garden Experiment No. 147 & égéﬁ%cgéﬁ 235 if z
Specics—Swietenia macrophylla. Arrangement, ete., as EErsSERES R
above. Stock used—One year plants 9 inches to 12 inches SEIiSVias 352
high. Dates of transplanting—(A) 15th June 1939, (B) SEEIsEzes 138
1st July 1939, (C) 15th July 1939, (D) lst August 1939, Lo RARORRLRS ZRS
(E) 15th August 1939, (I) 1st October 1939, (G) 15th £22 Sonnzenes sremes
October 1939. Zeg RREERESA fetol

Karianshola Exzperimental Garden Lzperiment No. 148.—

Species—Hopea parviflora.  Arrangement, etc., as above. : :
Stock used—One year old plants 6 inches to 12 inches high.

Karianshola Ezxperimental Garden Ezperiment No. 149.— % 3 3
Species—Calophyllum  elatum. Arrangement, etc., as & 2 2 £ P
above. Stock used—One year old plants 6 inches to Z - 72 g 2
12 inches high. E 3 E 5

G 2 g 3
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081. Stump planting—DBest date (under top canopy only) (vide
paragraph 201)—

" Chandanathode Ezperimental Garden Experiment No. 186.—
Species—Artocarpus  harsuta. Arrangemen!—ABCDE
EDEBA repeated ten times in single lines of ten plants
(i.e., 100 plants per treatwent). Espacement—3 x1%
Soil preparation—Crowbar holes. Stock used—One yea
old plants, stumps 0-3” to 0-4” diameter. Dates of stumg
planting—(A) 15th May 1939, (B) 1st June 1939, (C) 15tk
June 1939, (D) 1st July 1939 and (E) 15th July 1939
‘Weeding—Normal district practice. :

Chandanathode BEzperimental Garden Experiment No. 187.—
Species—Cedrela toona. Arrangement, ete., as above
Stock used—One year old plants, stumps 0-3” to 0.4’
diameter.

Chandanathode Experimental Garden Experiment No. 188.—
Species—Chickrassia  tabularis. Arrangement, etc., a
above. Stock used—One year old plants, stumps 02”7 t
0-3” diameter. ‘ /

Karianshola Ezperimental Guarden Eaxperiment No. 141.—
Species—Artocarpus hirsuta. Arrangement, ete., as above
Stock used—One year old plants, stumps 0-3” to 0.5’
diameter.

Karianshola Ezperimental Garden Experiment No. 142.—
Species—Cedrela toona. Arrangement, ete., as above

" Stock wused—One year old plants, stumps 03”7 to 0-9
diameter.

Karianshola Eaxperimental Garden Experiment No. 143.—
Species—Acrocarpus fraxinifolius. Arrangement, ete., a
above. Stock used—One year old plants, stumps 0-3” t
0.9” diameter. - : .

Karianshola Experimental Garden Experiment No. 144.—
Specics—Chickrassia  tabularis.  Arrangement, etc., a
above. Stock used—One year old plants, stumps 03”7 t

. 0.7” diameter.

BMeasurements in January 1940,

Expert- ) Survival percentag;e of stumps planted on
. ]
Locality, ~ Denb Specles. 15th Ist 15th 1st 15¢h
bar May June June July July
. 1939, 1839, 1939, 1939, 1939.
Chandanathode. 186 Attocarpus hirsuta. 75 50 61 8 0
11%78 g;;irg'a toqm; e 73 44 45 28 38
sckrassia tabu. 76 64
{aris. o 80 ™
Ksrlanshola .. 141 Artocarpus kirsuta. 83 73 3 7
142 Cedrela toora .. b - :1)4 s S:} g:‘x Q
143 Acrocarpus 13 4 29 19 28
frarinifclivs.
144 Chickrasia tadu- £3 87 82 24 21

laris.
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Mean helght growthin Ehes of stumps planted on

Experé- — .
Locality, TR Species. 15th st 15th 1st 15th
v Ter v May June June July July
er. 1939, 1929, 1939 1939, 1939,
handanathode. 186 Artocarpus kirsula, 2.4 2:5 20 11 .
157 Cedrela toona .. 11-6 8-3 87 V-G 9.3
183 Chuckrussia tabu- 57 42 47 54 58
. laris.
arianshola ., 141 Artocarpus Jirsula. 3-3 2.7 3-0 25 2.3
142 Cedrela toona 12:8 114 98 73 75
143 Acrocarpg_x 60 63 61 64 4.7
Srazinifolius. .
144 Chickrassia tabu- 80 7 55 56 50
ris.

982, Comparison of sowing; transplanting small, medium and
wrge transplants: and stumping with small and large stumps
wder top canopy cover) (vide paragraph 203)—

Arrangement—TFor all experiments ABC, etc., CBA repeated
ten times in single lines of ten plants (i.e., 100 per
treatmient). Ispacement—For all experiments 3"x 1}
Sofl preparation—For all experiments—Sowing—One foot
diameter patches worked 6 inches deep. Transplanting—
One foot cube pits. Stuwmping—Crowbar holes. Wecding
for all experiments—Clean weeding.

I. Acrocarpus fraxinifolius.

Chandanathode Experimental Garden Experiment No. 139.—
itock used—

(A) Sowing {en seeds per patch (4th June 1938).

(B) Transplants 73" high, one year old (5th August 1938).
(C) Transplants 157 high, one year old (5th August 1938).
(D) Stumps 0-1” to 0-2” diameter, one year old (5th August

1938). <
(F) Stumps 0-3” to 0-5” diameter, two years old (5th August
1938).

Karianshola Experintental Garden Ezpcriment No. 105.—
Stock used—

(A) Sowing ten seeds per patch (30th May 1938).

(B) Transplants 2”7 high, two months old (27th June 1938).

(C) Transplants 507 high, one year old (23rd June 1933).

(D) Stumps 0-3” to 0-3” diameter, two months old (23ed
June 1938).

(F) Stumps 0-8” to 1.0” diameter, one year old (23rd June
1938).

Chandanathode Experimental Garden Experiment No. 168.—-
Stock used—

(A) Sowing ten sceds per patch (26th Mayv 1939).

() Transplants 133" high, one year old (18th August 1939).

(C) Stumps 0-3” to 0-6” diameter, one year old (18h Lugust
1939).

10
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Karianshola Experimental Garden EZperiment No. 146.—
Stock used—

(A) Sowing twenty seeds per patch (31st May 1939).
(B) Transplants 2” high, six months old (9th June 1939).
(C) Transplants 35” high, one year old (9th June 1939).
(D) Stumops 0-3” to 0-5” diameter, one year old (8th June
1939). ’
(E) Stumps 0-8” to 1.0” diameter, one year old (8th June
1939).
11. Aglaia roxburghiana.

Chandanathode Ezxzperimental Garden Laperiment No. 175.—
Stock used—

(A) Sowing five seeds per patch (11th September 1939).
(B) Transplants 4” high, one year old (18th August 1939).
(C) Stumps 0-1” to 0-2” diameter, one year old (18th August
1939).
III. Artocarpus hirsuta.

Chandanathode Ezxperimental Garden Ewzperiment No. 135.—
Stock used—

(A) Sowing ten seeds per patch (4th June 1938). -
(B) Transplants 101" high, one year old (8th August 1938).
(C) Transplants 21” high, one year old (8th August 1938).
(D) Transplants 427 high, one year old (8th August 1938).
(E) Stumps 0-2” to 0-3” diameter, one year old (8th August
1938).
(F) Stumps 0-5” to 0-7”-diameter, one year old (Bth August
1938).
Karianshola Ezperimental Garden Exzperiment No. 103.—
Stock used—
(A) Sowing ten seeds per patch (25th May 1938).
(B) Transplants 21” high, three months old (27th June
1938).
(C) Transplants 217 high, one year old (23rd June 1938).
(D) Transplants 373" high, one year old (23rd June 1928)
(E) Stumps 02" to 0.3” diameter, one year old (23rd Junc
o 1938).

(F) Stumps 0.5” to 0-6” diameter, one year old (23rd June
1938). :
Karianshola Experimental Garden Experiment No. 138.—

Stock used— -

" {A) Sowing ten seeds per patch (30th May 1939).
(B) Transplants 21” high, two months old (17th June 1939)
(C) Transplants 12” high, one year old (17th June 1939).
(D) Transplants 32” high, two vears old (17th June 1939).
(E) Stumps 0-2” to 0-3” diameter, one year old (17th June

1939). .
(F) Stumps 0.4” to 0-5” diameter, two years old (17th Jun
1939).
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Iv. Artocarpus integrifolia.

Chandanathode Experimental Garden Eaxperimcent No. 136.—
Stock used—
(A) Sowing five seeds per patch (15th June 1938).
(B) Transplants 217 high, one year old (4th August 1938).
(C) Transplants 40” high, 17 months old (4th August 1938).
(D) Stumps 0-3” to 0-4” diameter, one year old (4th August
1938). -
(E) Stumps 0-5” to 0-8” diameter, 17 months old (4th August
1938).

Karianshola Experimental Garden Eaxperiment No. 125.—

Stock used—

(A) Sowing ten seeds per patch (19th May 1938).

(B) Transplants 7” high, two months old (22nd June 1938).

(C) Stumps 0-3” to 0-4” diameter, one year old (22nd Juue
1938).

Chandanathode Experimental Garden Experiment No. 166.—

Stock used—
(A) S'bwing five seeds per pateh (28rd June 1939).

(B) Transplants 8” high, one year old (16th August 1939).

(C) Transplants 17" high, one year old (16th August 1939).

(D) Transplants 30” high, two years old (16th August
1939).

(12) Stumps 0.3 to 04" diameter, one year old (16th August
1939).

(') Stumps 0-6” to 0-8” diameter, onc year old (16th August
1939).

Karianshole Experimental Garden Exzperiment No. 145.—
Stock used—

(A) Sowing three seeds per patch (12th June 1939).

(BB) Transplants 10}” high, two months old (16th June 1939).

(C) Transplants 277 high, one year old (16th June 193%).

(D) Transplants 457 high, one year old (16th Junc 1939).

{I¢; Stumps 02”7 to 0-4” diameter, one vear old (16th June
1939).

(F) Stumps 0-5” to 0.9” diameter, one year old (16th June
1939).

V. Balanocarpus utilis.

Chandanathode Experimental Garden Experiment No. 176.—
Stock used—
(A) Sowing ten seeds per patch (11th October 1930).
(B) Transplants G1” high, nine months old (18th August
1939).
(C) Stumps 0-17 to 02”7 diameter, nine months old (12th
August 1939).

10A
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- VI. Bischofa javanica.
. Karianshole Eaxperimental Garden Ezxperiment No. 128.—
Stock used—
(A) Sowing ten seeds per patch (14th July 1938).
(B) Transplants 41" high, two months old (14th July 1938).
(C) Transplants 15” high, six months old (14th July 1938).

(D) Transplants 30” high, six months old (14th July 1938).

Chandanathode Experimental Garden Experiment No. 174.—

Stock used—

(A) Sowing ten seeds per patch (7th October 1939).
(B) Transplants 6” high, one year old (17th August 1939).
(Cig%gl)xfnps 0-4” to 09”7 dlameterT one year old (17th August

farianshola Ezxperimental Garden Experiment No. 152.—Stock
used—

(A) Transplants 9” high, one year old (28th June 1939).
(B) Transplants 24" high, one year old (28th June 1939).
(C) Transplants 50” high, one year old (28th June 1339).

VII. Cedrela odorata.

Chandanathode Experimental Garden Experiment No. 172.—
Stock used— b
‘(A) Sowing ten seeds per patch (26th May 1939).
(B) Transplants 213" high, two years old (19th August 1939).
(C) Transplants 42” high, two years old (19th August 1939).

(Dl)gggt)umps 0-3” to 0-6” diameter, two years old (19th August

(E) Stumps 08" to 1.0” diameter, two years old (19th
August 1939).

(F) Short cuttings 9” long, two years old (19th August 1939).

VIII, Cedrela toona.

Chandanathode Experimental Garden Experiment No. 143.—
Stock used—
(A) Sowing ten seeds per patch (4th June 1938).
(B) Transplants 12}” high, one year old (2nd August 1938).
(C) Transplants 30” high, one year old (2nd Angust 1938).

(Dl)ggsgt;l_mps 0-1” to 0°2” diameter, one year old (2nd August

(B) Stumps 0-3” to 0°3” diameter, one <ar old @nd A
S year (2nd August
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Karianshola Experimental Garden Experiment No. 109.—Stock
used—
(A) Transplants 35” high, one year old (23rd June 1938).
' (B) Stumps 0-3” to 0-1” diameter, one year old (23rd June
1938). .
(C) Stumps 0-7” to 0.8” diameter, one year old (23rd June
1938).
1X. Chickrassia tabularis.

Chandanathode Experimental Garden Experiment No. 171.—
Stock used—
(A) Sowing ten seeds per patch (28th May 1939).
(B) Transplants 103" high, one year old (17th August 1939).
(C) Transplants 39” high, one year old (17th August 1939).
(D) Stumps 0-2” to 0-3” diameter, one year old (17th August
1939).
(E) Stumps 0-4” to 0-7” diameter, one year old (17th August
1939).
Karianshola Experimental Garden Experiment No. 161.—
Stock used—
(A) Sowing ten seeds per patch (3lst May 1939).
(B) Transplants 5%” high, three months old (I8th June
1939).
(C) Transplants 207 high, one year old (18th June 1939).
(D) Transplants 45” high, one year old (18th June 1939).

X. Gluta travancorica.

Karianshola Experimental Garden Experiment No. 107.—Stock
used—
(A) Sowing ten seeds per patch (14th May 1938).
(B) Transplants 53" high, two months old (1st August 1938).
(C) Transplants 21”7 high, two years old (27th June 1938).
(D) Transplants 35” high, two years old (27th June 1938).

Chandanathode Experimental Garden Experiment No. 169.—
Stock used—
(A) Transplants 6}” high, one year old (16th August 1939).
(B) Transplants 133" high, one year old (16th August 1939).
(C) Trangplants 19” high, one year old (16th August 1939).
(D) Transplants 61" high, one year old, basketed on 19th
July 1939 (16th August 1939).
(E) Stumps 0-4” to 0-6” diameter, one year old (16th August
1939).
Karianshola Experimental Garden Hrperiment No. 157.—Stock
used—
(A) Transplants 4} high, one year old (22nd July 1939).
(B) Transpiants 101" high, one year old (22nd July 1939).
(C) Transplants 193" high, one year old (22nd July 1939).
(D) Transplants 73" high, one year old, basketed on 6th
June 1939 (22nd July 1939).



144 ANNUAL REPORT oy SILVICULTURAL RESEARCH

XTI Hopea parvifiora.
Chandanathode Experimental Garden Ezperiment No, 137.—
Stock used-—

(A) Sowing ten seeds per patch (19th June 1939).

(B) Transplants 3" high, one year olg (Ist August 1938).
(C) Transplants 133" high, two years old (Ist August 1938).
(D) Transplants 97~ bhigh, two years old (1st August 1938).

éx’arianshola Ezperimental Garden FEzxperiment No, 104.——Stock
used— .

(A) Sowing ten seeds per patch (5th June 1938).
(B) Transplants 2” high, two months old (14th July 1938).
. () Transplants 124" high, one year old (14th July 1938).

Karianshola Ezperiinental Garden, Lzperiment No. 162.—Stock
used—

(A) Transpiants 103~ high, one year old (17th June 1939).
(B) Transplants 105 high, two years old (17th June 1939).

- Karianshola Experimental Garden Experiment No. 151.—Stock
used—

(A) Sowing ten sceds per paich (9th June 1939).

(B) Transplants 2~ high, one year old (3rd July 1939),
{C) Transplants 73" high, one year olg (3rd July 1939).
- (D) Transplants 20”7 high, two Years old (3rd July 1939).
’ - XII Muangifera indicq.

Chandanathode

Experimental Garden Ezxperiment No. 173 — -
Stock used—

(A) Sowing three seeds per patch (23rd June 1939).
 (B) Transplants 123”7 high, one year old (17th August 1939).
(C) Stumps 0.2” to 0.5~ diameter, one year old (17th August
1939).

X111, Mesua ferrea.

o Chqndana?hodc

Ezperimental Garden Experiment No. 149._
Stock used—

(A) Sowing ten seed
(B) Transplants 6”
) Transplants 15~

S per patch (4th June 193%).
high, 18 months old (4th August 1938).
high, 18 months old (ith August 1938).
Chandanathode Experimental Garden Experiment  No..170.—
Stock used— :
(A) Sowing ten seeds per patch
(B) Transplants 7” high,
(C) Transplants

(28th May- 1939).
two years old (18th August 1939).
14" high, two years old (18th August 1939),
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) / 53.—Stock
Karianshola Experimental Garden Experiment No. 153.—8
d-— -
use A) Sowing five seeds per patch (15th JulymlfiSQJ).lv 1939,
(13) Transplants 3” high, three months old '(.aat 1 11'1 .}939)
g(‘) Tr;nsélants 8” high, two years old (25th July .

XIV. Michelia champaka.

. . .
Chandanathode. Experimental Garden Experiment No. 145.
Stock used— _
(A) Sowing ten seeds p?r patch (rlglt(lil (1;{:113!\11]23{?118; 1089).
| ; 3” high one yea - Aug
((Iéi ggg:gslag?"1fo 01~l§", one>year old (5th August 1938).

XV. Swietenia macrophylla.

im Vo. 140.—
Chandanathode Experimental Garden Experiment No. 140
tock used— |
Sto (A) Sowing ten seeds per patch (4th Jgn§x12332.1938).
{B) Transplants 6” highl, or;esyeur 8](: Sgt (;1;1{3 st 1938 s,
Tr ts 18” high, 18 months st Augu )
E%)) "I‘I‘IIE::;II))}&%; 35" h;)gh, 18 months old (Ist August 13?@)7;
- | ' J —Stoc
Karianshola Experimental Garden Experiment No. 106.
used— .
(A) Sowing ten seeds per patch (3rd Ju]ne,rl93§) 1039).
B) Transplants 77 high, six months old (5‘3rd une e
o Tl'ani'llfmtg 21” high, 16 months old (3rd June 1(:):-38)'
E%)) Trlj:lxlxllssgfant‘s 357 hi};h, 18 months old (3rd June ét .7‘
Karianshola Experimental Garden Experiment No. 150.—G5tock
used— ) ey 1030)
ing seeds per patch (31st May |
o So“‘?olatr?tns ;?)81("% }};g}l,pﬁve months old (,.7th June igggi
o ’%‘mrrl];’planté 27’1’ high, 14 months old (7th Junelgég) .
E]%)) Trrfztms%lants 42” high, two years old (7th June .
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283. Transplanting under top canopy shade—Comparison of
natural forest seedlings and nursery transplants (vide para-

graph 204)—
» 1938 Experiments.

Karianshola Experimental Garden Erperiment No. 108.—-
Species—3Mesua ferrea. Arrangement, ete., ABBA, repeated
ten times in single lines of 10 plants (i.e., 100 plants per
treatment). ‘spacement—3’ x 1}.  Soil preparation—1’
cube pits. Stock used—(A) Nursery transplants 187 to 20”
high, one year old; (B) forest transplants, 18” to 26” high.

Date of planting—T7th July 1938.

Karianshola Experimental Garden Experiment No. 110.—
Species—Hopea parviflora.  Arrangement, cte., as above.
Stock used—(A) Nursery transplants 8”7 to 12” high, one
year old; (B) forest transplants 8”7 to 12~ high,

Measurements in January 1940.

Sarvival percentage. Mean height in inches.

Experiment .
number, Species. Nursery Forest Nursery Forest
plants, plants, plants, plants-
108 Mesu ferrea .. .. . 18 3 14-2 17°0
110 Hopea parviflora 54 80 13.1 125

1939 Lxperiments.

Karianshola Experimental Garden LExperiment No. 158.—
Species—Calophyllum  elatum. Arrangement, ecte., as
above. Slock used—(A) Nursery transplants 4”7 to 127
high, one year old; (B) forest transplants 4” to 127 high.
Date of planting—24th June 1939.

Karianshola Experimental Garden Experiment No. 159.—
Species—Aglaia  roxburghiana. Arrangement, etc., as
above. Stock wsed—(A) Nursery transplants 47 to 9”
high, one year old; (B) forest transplants 4” to 9” high.
Date of planting—24th June 1939,

Kariansivola Experimental Garden Erperiment No. 160.—
Species-~Palagquium  ellipticum.  Arrangement, ete., as
above. Stock used—(\) Nursery transplants 97 to 15”7

high, one year old; (B) forest transplants 9” to 15” high.

Date of planting—25th June 1939,

Chandanathode Experimental Garden Experiment No. 189.—
Species—Palaquium  ellipticum.  Arrangement, efc., as
above. Stock msed—(A) Nursery transplants 77 to 127
high, one vear old; (B) forest transplants 7”7 to 127 high.
Date of planting—23rd June 1939,
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Measurements in January 1940.

Survival Mean height
- per cent. in Inches,

Experl- . L . .
Localtty, ment Specles, 9] 2 w32 3
oumber. . E] x| 5a ed
S 3.8 25 32
) SR 5& 55

) -1 =] = =
Karfanshola .. 158 Calophyllum elatum .. 30 43 62 89
159 Agluaia roxburghiana .. . S6 75 66 49
. 160 Palaguium ellipticupy .. 37 49 1274 1111
vChandana.thode e 189 Palaguium ellipticum .. 64 37 89" 6'6

284. Comparison of direct sowing, naked root transplanting and
basket planting (vide paragraph 205)—

Chandanathode Experimental Garden Ezxperiment No. 138.—

Species—Dysoxylum  malabaricum.  Arrangenent—ABC
CBA repeated 10 times in single lines of 10 plants (i.e.,
100 plants per treatment). Espacement—38 x 1¥'.  Soil
preparation 1 cube pits. Stock used—(A) Sowing three
seeds per patch (23rd July 1988); (B) transplants 12}” high,
one year old (4th August 1938); (C) transplants 121~
high, one year old basketed on 929th June 1938 (17th
August 1938). Treatment—IKept clean weeded.

Chandanathode Experiniental Garden Experiment No. 141.—

Species—Dipterocarpus indicus. drrangement, ete., as
above. Stock used—(A) sowing 10 seeds per patch (10th
June 1938); (B) 14 inches transplants one year old (4th
August 1938); (C) 14” transplants, one yvear old basketed
on 9th July 1938 (17th August 1938).

- Karianshola Experimental Garden Erperiment No. 194.—

Speciecs—Vateria indica.  Arrangement, efc., as above.
Stock uscd—(A) Sowing ten seeds per patch (14th July
1938); (B) 12”7 transplants, one year old (22nd June)
1938); (C) 8” transplants, one year old basketed on 12th
May 1938 (22nd June 1938).

Chandanathode Experimental Garden Experiment No. 167.— .

Species—Dysoxylum malabaricum, Arrangement, etc., aa
above. Stock used—(A) Sowing three seeds per patch
(29th August 1939); (B) 9” transplants, one year old
18th August 1939); (C) 9” transplants, one year old,
basketed on 19th July 1939 (18th August 1939).

Karianshola Erperimental Garden Experiment No. 154.—

Species—Vateria indica. Arrangement, etc., as above.
Stock used—(A) Sowing 10 seeds per _patch (13th August
1939); (B) 16” transplants, one year old (22 July 1939);

(C) 10" transplants, one year old, basketed on 6th June 1939
(22nd July 1939). ,

285.
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Measurements in January 1940.

Survival %(e'aty)) N
xpert- i . per- eig
Loeality. Em%l?t Species, Treatment P
. number, ) . -
‘ /1038, Dysoxylum mala- (A) Sowing .. . .
‘Chandanathode.  138/1038 Ub Y Dy 193" trancplants, . g.(l)
“r ) {C) 124" basketed trans- 13
plants. oo
i indi- (A) Sowin .. - 1 18.
141/1938.  Dipterocarpus indi é]}; 12_ trgusplants = 51 ]53
cus: (C) 14~ basketed trans- 63 9
plants. 127
i 80 .
ig indica . (A)Sowing .. .. 3 127
ianshola . 1241938, Vateria i A Joring phants %0 ;
Rt %C)) 8" basketed trans- 60 11-8
plants. ‘o
s 1 s
Tum mala- (A) Sowing .. .. 3 50
athode.  187/1959. Dy 9" trapsplants .. 4
Chandan, baricun ((Ié; 9” basketed trans- 93 5.1
plants, e
. €8 .
" it indica . (A) Sowing .. .. s
rianshola .. 154/1939. Yateria in A) Sowing iaats. o= :
o - (((3 10" basketed trans- 100 118

plants.

Comparison of stumps and cuttings from nursery trans-

plants and natural forest trees (vide paragraph 2006)—

1938 Experiments.

Chandanathode Erperimental Garden Experiment No. 156.—

Species—Cedrela toona. Arrangement, ® cle., as above.
Stock used—(A) Stumps from nursery s?cdlmgs, one }ietuz
old and 027 to 0-3” diameter; (B) cuttings igc})’m nnrge?,
seedlings, one vear old, 18" long and 0-'..” 1to{T .
diameter; (C) cuttings from forest tregs, 18" long dn‘
0-5” to 09”7 diameter. Date of planting—2nd August
1938.

Karianshola Erperimental Garden Bxperiment No. 113.—

Species—Cedrela  toona. Arrangement, etc., as ab(?v‘ct..
Stock nused—(A) Stumps from nursery sgcdlmgs, one w}:x
old and 0-4” to 0-5” diameter; (B) cutjmgs tfl(’lfn.nlll:;ﬁl.).
seedlings, one year old, 9” long and 0-4” to 0-:)' gma?ieﬁut:)
(C) cuttings from forest seedlings, 9” long d{%
0.5” diameter. Date of planting—=21st June 1938.

Rarianshola Fxperimental Garden ILwperiment No. 114.—

] ] s / t, cle., as
ies—Chickrassia  tabularis.  Arrangement, , as
fgsgé% Stock used—(A) Direct sowing ten Eccds per
atch: (B) stumps from forest scedlmAgs, (HU to 0-.‘(1
£axne£er' (C) cnttings from forest scefllmgzi_, 9” long a{ng
0-4” to 0-7” diameter. Date of planting—Tth July 1938.
Date of sowing—S8th July 1938.

19390 LErperiments.

; ' £
] ' 55.—
Karianshola Experimental Garden Experiment No. 1

ickrassi ] {rrangement, ete., as
necies—OChickrassia  tabularts. / goment, cle., a
gtl))ove. Stock used—(A) Stumps {rom nursery SCU“lfnph»
one vear old, 0-3” to 0-4” diameter; (B) cuttings from
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) . Name of species, April, May,
gl}:lrserty seedlings, one year old, 93~ long, 0-4” to 0.5 TASSIDE,

;I’I]e er; (0) Cuttjngs from forest seedlings, 91~ 1 Acropona walkeri e e

0-4” o 0-5~ diameter Date of planti 2"0;1’.]' 2 long, gzﬂoscopuc in:dic;la . . ..
. - AJate hling—27t une 1939 wscopus piceatus .. ..

" et . - . Eutettiz sp. . 1
Eanam?lw[a Eﬂ?PGTlmcntal Garden E;I,'perimgn{; N 156 iﬁ?giﬁmgg’m’” . :
Species—Cedrela  odoratg Arrangement, etc DA Jasss elegans . 7 s

N . assi . .

Stock used—(A) Sowing ten seeds per p:;tch-,(B;;s ?bove. ’ iﬁﬁizw (nympl) ! !
. . : < ra sp. . .. ..

from nursery seedlings, one year old. 0. 5" to 0.8” di Stumps : Moomia . .. 3 i
(8)) cuttings f o 008 dlameter; AMoonia sp. (nymph) .. 1
g8 Irom nursery seedlings. on ” Nehalasp. e stuzich * s 3

=N e year Old: 10 Nircana pallida Melich .. .. 1

Neodartus acocephaloides .. . .. .
Petalocephala nigrilinea (nymph) .. .. 1
Petalocephala nigrilinea Walk, .. .. .. .
Petalocephala granviosa Dist, .. .. .. ..
E Paralimnug confuscus . .. .. .. - 1
Penthimia compacts .. . .. . . ..
Selanocephalus disparatus Melich
Selanocephalus sp. .. . .. .. .. ..
Typklocuba sp, . .. .. .. .. 1 6

long and 0-4” to 0.6~ diameter
d meter,  Date ng—
June 1939. Date of sowing—31st May 190?{9.1) nting—12th

Measurements in January 1940,

Experi- —_ L
Locality, ment Specles, Treatment gg ggfg& ; Scaphoideus festivus
number. ’ BEg growth FULGORID.E
=R o :
Chandanathode 156/1938 ® inches, Coirnquinda nigroclavata Fish .
/ Cedrela tosna (A) Stumps . .. 81 163 Eunbrachys tomentost Yabr. .
{g)) X ouraory cuttings 72 233 Flata ferrugata Fabr, .
! cuttings ulgorid .. .. . .. . .. .. .
Karanshola . 113/1938  Csdrsla toona (A) Stumps # 0 0 Fulgorid (nymph) .. .. . . 1 .
(B) Norerny cu't‘t]ngs g:; 42:0 .S:an'ma subfasciata Mel. ., .. .. .. .. ..
Rarl (C) Forest cuttings S 540 Sarima nigrocly peata Mel, .. . .. .. 2
arlanshola .. 114/1938 Chickrassia tabuiq. (A) Sowing 43 ‘ 0 gg;::ﬁ 35’ (nymp'h') .. i . . ! ..
. ég)) g‘g;egct Stléltmps i 63 gég Tambinia verficalis .. S 1
R , rorest cuttings .
Karlanshola e 155/1939 Chickrassia tabug. (A) Stumps .. 50 269 ACRIDIID %,
ris, (B} Nursery cuitiogs PR derifiifoe . .. ..
st cuttings . |, HS Acridiide nymph, . .. . e 8 2
Karlanshola to 1501939 Cedrels odorata .. () Sowing 4 8 Ortloearissp, L. L UL - 4
((CB)) ’-\Stumps o - : 1 30  GRYLLIDE.
Lursery cuttings .. 23 132 Occanthus bilineatus
286. Insects collected f BLATTIDE
. , rom Polculture plot ST . '
paragraph 222). piot al Denlamkota (Vldo Blattide (nymph) 2
Nama of . MEMBRACID.E.
Na specics, ; :
.Apnl. May., June, July, gocosterphustuberculatua .. .. . 1 ..
x . argara gp, .. N . .. ..
. PE\:"ATOMIDE- Leptocentris taurus . 1
Qantheconp parva Dist. .. . Membracidee .. . ..
Chrysocoris stockerus Linn .. : . .. . 2 Membracidee (nymaph) . ..
Chrysocoris stockerus sp (nymph) . 1 i Otinotus oneratus Walk .. . ..
Coptosoma cribrarium Fabr, = . ‘i 3 . o Ozxyrhachis sp. . .
2’3?‘”;’3’ ﬂf(étm{liﬁ Westw, . 1 1 . : Parayas sp, e . .
y8 dendatus Fabr, . : .. - ri 1 i 1
Pyt Fmbrisia Pbr. © : . - . Tricentrus transversus Dist. . 1
Pentatomidas |, .. ‘1 1 .. TETTIGONIDE,
. CoriEp R, . . Letang inflata . . ..
g mﬁstu 85D, . L Tettigonidee (nymph) 1
Y8 8D, o . ’ ..
Homoecorug sp, .. .. -: . . i 5 . Coccipg.
Riptortus linegris Fabr, . o . . o z Coceide .. 2
Riptortus pedestriz .. . . . 1
Lxissng . : X 5 CTRCTLIONID.E,
Geocorissp, . N . Amblyrrhinus pericollis |, . .. ..
gggﬁ;lstc(wua ai'gentatzu Fabr, .. o . i 1 1 g’;ﬁj;é;”,”;f,‘e o o . 2 =
oymph), . s . . = . . . . ..
Oacarynins Tan) . . .. 1 Dereodus mastos. . ..
Dysdercus cingulatus . . . ‘i 1 Episomus lacerta ., X i
.. . : h 1 Lizus truncatnlus . . ..
REDUVIDE, 1 Mylloscerus curvicornis .. . 2
Cudnocoris gilvus Burn, .. . 1 %ﬁ?’%’:‘u" ]‘«ia'g,’?(f:‘ & . : 1
. .o 4! O e .o . ,.
Carsing, . Mylloeerus teriuiclaria ., . . 3
gddzgﬁocori: relatum . L i; ylllloceru: viridanugy .., . . 1
‘G ps .. . o . . .. yllocerus sp, .. .. 6
Lucinatus punctains Kirby || . 1 . , e 7 ?ﬁlrizrl(;zfrgsl;‘ g ne . !
PsYLLIDE, . v 1 Phylaitis sp.“ .. .. X i
Payllide .. .. .. on i . §anﬂmchclu¢ Jannug . .- ..
) . . 25 5 1 eugeni 6D, . .
3 . . .

* 1 damaged,

T ool meaal D0l

June,

D tom

ot ot e

Cn-A:

[+

.

i

July,

v e ekt et bk RO OV

Pt hbe s e bmbe a e ek iy

Ctmd L0 88 i L8 b

v o

YN

T TSN

N

.. .
o b n B
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Name of i
BpecCies,
ANTHRIBIDE, April. May,

Zygeenodes horni . June, July, ' .

CHRYsOMELID ” N .. - ‘ 287. Li ] .
£, - 1 . List of insects coll

de . C o - .. s e s co ected . .

Sipaieta gl 2 . ~ adjoining nowly spiked areas (vide paraerian o B crops
Guirids binduata At * o oo 1 | X 1de paragraph 221),

ocephalus vaklic . . o .- T .. ame of species .

Cryptocephaly e .. .. .- .. - .. : January. Fe ! :

g’?l’tccé‘ﬂ;alu: ;;:mgnatua Lo . o A . 1 'i PENTATONID S, y. February, March.  April, May,
doprsoma sp. © Tt e L . . ) : . -

Eurypetta m_{,gé‘m .. . : .. .. i 1 2 ﬁ 00{1}03&113 Semoralis WIk, .

Qynandrophthalma sp, .. .. N 1 . .. 1 rachyeerocoris camelus Cost o .. 1

5;;;’*’*’“ brachyemma D. it > . i . o 1 ggﬁzjgnz eribrarium Fabr, | . .. ..

Halticing .. . 2 . .. rtosoma sidnicu e .- . 14 5 .
Scﬂm’i::sp . .- . o s .. .- e .. gopltiso'?);a sp. L Wik, . .. .. ! 2 §
Rhyparida & ‘e .o o . - .. .. o .. wsatcocoris guitiget Thumb. .. . 3 .. X -
Chipsomelian: =0 = - - i . 1 Lusarocoria sp. .. e e A 3 3 2
Galerucing e 1 . 5 e ool o : . -

. » > .. I .. S oritfa Wik ... i % .. . o
Lavmoz. o T . } 3 . g;ﬂeﬂ,sn. (nymph)”\' o v .- . ‘i . 313
Polyzonus pragina . .. autia fimbriata .. .. .. i L o
; .. e lawba il e e 2 2 . ..
Pupuricenus sarguindlentus .. °° .. 1 - 5 penmimﬁi-ggc.oum Westw, .. o o :13 3 8 3 i
ELATERIDAL MR . . v Pentatomid sp. (nymphj S, 1 1 4 2
Prachi R .. o o Nezara sp. o .- .. .. n ..
achilacon santali . . .. i Macrosciitus subaneus Dalr, [’ . o i % A 1 5
COCCINELLIDZR, . . .. évzggmnw immaculats Dist. L o : 1 a
Argopistes s .. . Mg sp. ” Pl - .. - . . o ..
Jaur?pia sp'p o " .. .. .. 1 : COREIDE . o i .. 2 i
Rodolia sp. o . . . o .o .. t.OREIDA&, .- .. 3
Thea eincta o . . - 1 ; 1 Acanthocoris sp.
Veramoa eardoni .. ; . 1 1 . gle[u_s trigonvs Thumb,’ c .- . ..
BRUCHIDE. : - . . i 5 1 oreidee (nymph) .. [ 1 1] - 1 " 1 3
et s 1 - | LeEDE. cE
nalandus :: [ .. . - Arocatus conti o
}fmh;‘;tm%pya Tt e ‘1 . gmws lmusm‘f“‘ Dist. .. .. ..
g .- . .o b4 " et .. i .o ..
gmhm 5D, ne .. o : : g 3 o 1 G;Z‘;iggi?:ltll;:: ;‘e’;_g‘en'm‘zls Fabr, .' .. s - 1 N
achymarug lineaticollis .. P . 3 2 . . (ieatoris sp vus Fabr, .. o :: 5 1 - 5
Pachymarus gonegra ., .. .. . i .. . T Geocoris sp. (nytiph) .. .. .. s 5 o - 2 5
BUPRESTIDX, - .. .. 5 : .. %g(:g‘; equestris Linn . .. = .- .. i i
Agrilus 1 . LYge .. . :- . .. . ‘. .
b v O L 2 Lwds so. ovinpy . T ! 2 3 3
Sphenoptera sp. .. o .. . ! 1 1 REDUVIDE N v .. . . 1
: b - .. T s . . . . 1
DERMESTIDE, 5 5 .. .1 ‘Isift;igocom nilgiriensis Dist. .. .
Dermestide .. T . o clestes aterriraus Dist. = .
Lycios, e e e o e : i
” . . APSID &, .
Lycostomus preustus ., " . Adelphocoris ;L lat - 1
CISTELID.®, : . . .. Capside o i .. .. ..
Cistelide .. . .. L - Lucinatus punciatus .. - .. o - 3 . o
MELOLONTHINE, .. - . L Y - _ TINGIDID.S AND PSYLLIDE, .. . .. .. . o .
Sericini - .- ’ ‘ , Tingdide .. - 2
Schizonycha ruficcltis oo .. 1t 1 ! Psyliide D -
RUTELINE, oo . 1 . JassioE, v - 1 . "1 1
ddoretussp, .. ., 1 . Acropona walkeri h
.- - ( .. ..
Ozxycetonia versicolar ., - Belia a;fgr;?iip'. . . . . . I v ; 12 .
CUPRIDE, .. .. .. .. g:‘lﬁf’gghalus sp. . .. . % .. . 2
Onthopagus sp. . 1 Goniaynathus sp. .. . .. ; ‘5 . 1 ..
CIERIDE. oo t {diocerus clypealis oo 1 1 . . 1
Crthri . diocerug sp. .. - . .. " . .
rthrius fece .. . .- A 5asszd(¢ . i .. . . 2 e .
CLAVICORKIA : .. . .. 1 ) asside (nymph) . .. .. ! 5 . o .- 1
. . .. Jassus pavyp ; .. .. 3 ‘4 1
Clrcin . : | e PR SR N R T S
AXNTHICIDA: ' e . .. . Moonia sp. . o .. o . .. = 1 ..
ANTHICID ., 1 " ) Neodartus acocephaloides 1T T ‘6 1 4 5 1
Anthicide . .. . Neodartug sp. . . vles .. .. .. 1 6 1 ‘; ..
L — . . . 1 Nehala bimaenlicallis || . . . o 7 .. 1 8
Tcari - . Nirrana pillada .. . 2 . o 4
cars varegata . : 7 ’ ‘,‘;:" "}a"“ longitudinalis . .. 1 "5 . . :1:
b .o .e Nephot=ttix bi . ) o .
. DrrreraA. 1 .. Para?imnlul; c’,,’ﬁ,'}fjﬁ‘lfff:‘ .- . . . 2 2 e . 1
Diptera .. - .. i Petalocephala nigrilinea .. .. .. : . .. ‘1 1
. - i . ;:etalotepl,ala nigrilined (nymph) . .. 2 .. 1 .
* 4 1 > P’-’f“lﬂrezghala granlosa rhy .. .. 12 3h 1 1 2
T = . I,e’?”"_"u,a £p. (nymph) .- .- - 5 3 12 21 i
° 133 e e Leithinia sp. .. e . 2 t 1
- —_— Selenocephalvs disparaty .- .. < ..
_.._.l_ 1156 Tlﬂmrwlet}i;z ; disparatus .- . . 2 o o 1
- Typhlocyzaspp' .. . .- ..
bd 4 . - .. .» . . - .. -
Nirranasp. (nymph) .. L. L1 ol 3 . : 1 3
A . .- o
.. .. i
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Name of specles.

FULGORID A,

Coinquinda nigroclava Dist, . .
Centromeria sp .. .
Eurybrachys tomentosa ..
Flata ferrugata Eabr, | ..
Fulgoride sp. .. . ..
Fulgoride sp. (aymph) . ..
Sarima subfasciata Mel.- ..
Sarima nigroelypeata Mel,
Sarima ap, .. ..
Sarima sp. (nymph) ..
Tambinia verticalis ., ..

CERCOPIDE,

Clovia puncts . .
Poophilus costalis

Macherota sp, .. .
MEMBRACIDA.

Clocosterpkus ap, .. ..

Gargara sp. .. ve .

Leptocentrus taurus .. ..
QOtinotus oneratus Yalk .
Ozxyrkhachis sp. .. .. v
Membracide (nymph) ..
ACRIDIID B,
Acridiidee .. . e
Aeriditdee (nymph) .. .
Cratogonvs e e e
Tetratodeo muonticollis (nymph)

Orthacrissp. .. .. .
GRYLLID &,

Gryllide e e
Orrnebive querini -
Gryllid (nymph) .

TETTIGONIDE,

Letara inflata .. .
Tetligonide .. .. ..
Tettigonide (nymph) .. ..
MANTIDE,
Euantissa pulchra .. ..
Mantide (nymph) .
BLATTIDRE,

Blaitidee (nymph) ..

Blattila humbertia .. ..
Mareta sp. .. . .-
Pycnocelus sp. .. . ..
Coccipg,

Coccidee . . ..

: CURCULIOKID S,
Apionsp. .. .. .
Blospyrus tnequalis .. ..
Curculionidee” .. N .
Dercodus sparsus . .
Dereodus mastos .. .
Eptsomus lacerta .o ..
Episomusgzp, .. . .
Lizus tinealulus .

Lizvssp. .. .
Myllocerus discolor

Muyllocerus tenviclavis . .
Myllocerus subsfasciatus
Myllacerus gp. . .
Sympiezomia sp.
Rhynchitini sp, . ..
Xanthochelus faxtnus o, ..
Myllocerug viridanve ., e

AXTHRIBIDE,

Zyganodes horni .. ..
Zyganodes sp. .. . .

CHRYSOMELID.E.,

Aapllomorpka sanetee-crucis F.
Aspidomorpha miliaris ..
Chirida ventralia . .
Chirida binduwla M, .

January,

o PO i o
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N
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Name of species,

CHRYSOMELID.E—cont,
Cryptocephalus sp, ..

Hispella mchyi-e'm

b
Haltica sp. .. .. . ..
Cocassida pudibunds Boh. .. ..

Clytrasoma palliata .. ..
Cassida sp, . .
Eurypelta modesta ..
Ezema sp. e ..

Scymus sp.

Seymus indigator
Pagria siguata . . .-
Chrysomelidee (nymph)
Colosposoma sp. ..

Halticini .. . ..
Brunnus suturalis .. .. ..
LAMIID A,
Platyzori lisperatigata Fist. .. .
Pothyma sp. .. .. v .
Lamiidee .. . ‘e .
ELATERID .

Singhalensis sp. - ..
Singhalensis taprobanicus .
Curdiphorus sp, .
Trackylacon santall .

BU?RESTID S,
Agrilus sp, .. . . ..
Habroloma sp. ., .. . ..
Ptosima sp. .. .. .. ..
Sphenoptera .. .. .. .
T'rackys sp. .. . S
MELYRID.E
Melyridce .. .. .. .«
CARABIDE .,
Labia dickroma . .. ..
Lachnothorazr biguttatus . ..
Risophilus e proctoides .. .
COCCINELLID &,
Adalia tetraspilota .. ..
Argopistes sp. .. .. .. ..

Chilocoris nigritus

Chilomnes sexmaculata ab, undulata

Epiluckna sp. , . . .. .o
Javraria sp. |, .. .
Tlig cincta . .. Ve .
Pharug horni  _, .. . ..
Verania cardoni .. .
Coceinellidre . .

BRUCHIDE.

Bruchus chinnensis ., .
Bruchug maculipyga champ. ..

Bruchus theobronie .. .. ..

Bruckus sp. .

Packymerus sp. .. ..
Sphemmophagus abdominalis
Sphermophagus sp,

MELALONTRID X,

Sericini .. . .. ..
Schizonycha zanthodera .. ..
Apegonia sp, . .

RUTELIN G,
Anowala bengalensis .. . ..
COPRIDE.
Cniticepllus gpinipes Roth .. ..
EROTYLID A,

Macromeles longicornis .. ..

LANGURIDE,

Ceaenolanguria bipartita . ..
Cenolanguria near bipartita . ..

TENEBRIONID.E,
Himarticomys faseiculatis
MELOIDE,

Mylaboris sp. .. . .. ..

1l

PO

January, February,

C e e
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e

A 33

e e
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March,
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April,
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156
Name of species.
DERMESTIDE.
Attagenus glorios® .- . .- . i
Dermestide . e
CISTELID .
Cistelide . PO . .. .
. MORDELLIDE,
Mordellide .« .
ClavicoTn . .
Chrysopa . . . .
Colesptera .
210

288. List of insects introduced into
(vide paragraph 226).

Type numbel.

cwmqévc\»www
> >

st Pk pd et
wra»—-‘og
b

Name of Insect. —

Catacardhus incarnalus ..
Rhynchocoris plagiatus W k.

Halyomorpha.picus Fabr. .. ..
Plautia fimbriata .. . .o
Homaocerus sp. -+ .. ..

Homaeocerus sp. .
Protatia cupripos W ied.
Adoretus sp- - - .
Not identified .
Dereodus sparsus Boh.
Dereodus mastos Hbst. .-
Yanthochelus faunus OL
? Neocleous sp.
Sympiezomigs cretaceus Fst.
Muyllocerus d iscolor Boh.
Myllocerus denticulatus Boh.
Myllocerus wiridanus Fabr.
Myllocerus sp- .. ..
A[gnida Iabegula Dist.
Chilocerus nigritus Fabr.
Coptosoma indicum Deth. .. .e
Scymus 8P. .. .
Sclgjmua 1£1bilus Mul
Scymus sp. - - ..
Pagria signata Mots
Curculionide sp. -+ -~
Petalocephala nigrilinea Wik.
Do.

Do.

" Petalocephala granu,l.osa Dist.
Acropona walkeri Kitk ..
Bythoscopus indicus Leth ..
Parabolocratus porrectus
Jassus indicus Wik, .

. Jassus pauperculus Spang

Coccosterphus tuberculatus Motch.

Gargara prob-pe-nangi Funk
Sartma nigroctypeala Mel. ..
Coinquenda nigroclava Dist.
Sarima subfacciata Mel.
‘Brahmaloka fletcheri .
Leptocentrus taurus Fab. ..
Otinotus oneratus Wik, ..

Ozyrhachis mangiferana Dist. ..

Tricentrus transversus Dist.
Coptasoma cribrarium F.

Coptosoma fuscomaculatum Dist. ..

Poophilus costalis Wik, .. .

Jannary. TFebruary. March. April. May.

.. 1

1 .
e 4 1
. . 1
. 1 ..
. . . 1
B .. 1 .-
179 139 197 247

Grand total L. 972

the Mass infection cages

Family.

Pentatomide.
Do.
.. - Do.
.. Do.
Coreldee.

Do.
Cetonide.
Rutelince.
Notodontidee.

.. Curculionide.
Las Do.
Do.
Do.
Do.
Do,
Do.
.. Do.
.. Do.
Pentatomide.
Coccinellidee.
Pentatomidce.
Coccinellidee.
Do.
Do.
.. Chrysomelide.
.. Curculionida, .
.. Jasside.
.. Do,

Do.
Do,
Do.
Do.
Do.
Do.
.. Do.
.. Membracida.
Do.
Fulgoride.
Do.
Do.
: Do.
AMembracide.’
Do.,
Deo.
Do.
Pentatomidee.
.. Da.
. .. Cercopidea.

pe number, Name of insect,
26-A  Aprophara sp. .. .
27 Idiocerus clypealis Leth.

27-A  Idiocerus sp. ..

27-B  Membracid sp. . ..

28 Moonia albimaculata Dist.

29 Neodartus acocephaloides Mel,
29.A  Neodartus scutellatus Dist.

29.B  Neodartus sp. .. .

29.C Do. .

29.D Do.

30 Sphenoptera sp.

31 Chlorophorus sp.

31-A  Decapotomna sp. ..

31.B  Hymenoptera sp. ..

32 |  Bruchus theobrome: L. ..

32.A  Pachymerus languidus G. ..

32.B  Bruchussp. .. ..

32.C Do.

32.D Do.

33 Drosicha sp. .. ..

34 Colosposoma splendidum F.,

35 Lemasp.” .. .. . -
35-A  Aulacopkora atripenniz F, ..
35-B  Chrysomelid sp. .. ..

36 Micromelea longicornis

37 Halticine sp.

37-A  Cleoporus sp. .

35 Machaerota sp. ..

39 Nymphs of Blattid ..

40 Glenea Multiguttata . .

41 Chrysopa sp. .. .. ..
42 Nymphs of Letana irflata Brum. ..
42.A * Allodapa alieana Brum, .
43 Halticint sp. .. .

44 Colasposoma sp. ~ .. .

45 Fulgorid sp. .. .. .

46 Dysdercus cingulatus Fabr.

47 Phanacoccus sp. ..

48 Apion Benignum Fst. ..
48.A  Apionsp. .. .. .. ..
48-B Do. .. .. .. ..
49 Centhorrhynchine sp. .. ..
40.A  Bruchussp. .. ..

50 Amacta lactinea Cram.,

51 Nymphs of Chirysocoris sp.

52 Jassid sp. .. .. ..

53 Menida varipennis Westw.

54 Colusposoma semicostatum Jac,
54-A Do. clavercaut Jac,

55 Allecula sp. ..

56 Onthophagus sp.

56-A  Spermophajus sp. ..

57 Occanthus bilineatus

58 Galerucini sp. .
59 Mareta sp. .. .. ..
59-A  Blattela humbertiana Sans,

G0 Acridiid sp. ..
6l Aserica sp. .. .. ..
62 Schizonychn zanthodera Blanch,
63 Aserica sp. ..
63-A  Apogonia sp. .. .. ..
63-B  Ceropria induta Wied. .. .. ..
61 Chilomenes scxmaculatus ab-undulata Sch,
63 Agryphus mocstus Cand. ..
65-A  Gonocephalum tuberculatum Hopo
66 Euvantissa pulchra .. .-
66-A  Humbertiella indica .. ..

FOR THE YEAR 1939-40

Family.

Cercopidee.
Jasside.

Do.
Membracide,
Jasside.

Do.

Do.

Do.

Do.

Do. |
Buprestide.
Cerambycidee.
Cantharide.
Hymenoptera.
Bruchide,

Do.
Do.
Do.
Do,
Coccidee,

Chrysomelide.

Do.

Do,

Do.
Lamiide.

Chrysomelide.

Do.

Cercopidee.
Blattidee.
Cerambycider.
Neuroptera.
Tettigonidee.

Do.

Chrysomelidce.

Do.
Fulgoridee.
Pyrrhocoride.
Coccidee.
Curculionide:,

Do.

Do,

Do.
DBruchide.
Arctiide.
Pentatomider,
Jassidw,
Pentatomide.
Chrysomelidw,

Do.
Cistellids.
Coprince.
Bruchida.
Gryllide.
Chrysomelider.
Blartide.

Do.
Aeridiide.
Melalonthidew.

Do.

Do.

Do,
Tenebrionide.
Coccinellidw.
Elateridm,
Tenebrionide.
Mantidre.

Do.
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Type number

104
104-A
105 -
1053-A
106
107
108
109
100-A
109-B
109-C
110
111
112
112.A
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=,

. Name of inscet.

Jauravis sorror Wa.. .

Pachymerus gonager Fabr. . ..
Afyllocerus dorsatus F. N e s
Myllocerus sp. .. RPN e
Flatta ferrugats Fabr. .- ce g oen
Chrysocoris stockerus Linn ..

Nymphs of Membracid sp. .. ..
Anoplecnemis phasiana Fabr. .. .
Orthacris sp. R o ..

Letana inflata Br, .. ..
Xipidiopsis straminula Wlk.

Elimaea securigara Br. . ..
Syntomis cyssea Stol

Syntomis passalis F. ..

Ledra mutica Fabr. ‘e .. ..
Ledropsis sp. .. .. .. ‘e
Gonocephalum sp. .. .. .

Lagria sp. .- .- ...
Coptosoma siamicum Wik,
Aulacophora fovicollis Lucas
Brachycerocoris camelus Costa
Gryllid sp. nymph .. .. ..
“Menida lebeculla .. .. e ..
Veranta cardoni Ws. ..
Chilomenes sexmaculatus Fabr.
Allecula sp. - . .. ;
Psiloptera fastuosa F.
Jassid sp, - .

Graptostethus servus Fabr. e ..
Graptostethus argentatus Fabr. ..
Lycostomus similis Hopo ... .. .
Lycostomus preeustus ¥, .. .. ..
JIrantha armipes Stal. .. . o
Dictyophara sp.

Centromerie sp- ..
Tambinia verticalis Dist.
Fulgorid sp. . - .. .
Coccosterphus tuberculatus ..
Allecula sp. . - .. e e ..
Cephanodes hylas Lion .. .. ..
Macroglossuin sp.
Monolepla sp. ..
Platypria Hysterik .. ..
Eurybrachys tomentosa Fabr.

.. . .

Oxycarenus lactus Kirby .. ..

Euantissa pulchra F. o .. .
Tropidomantis sp. - . .. ‘e -
Chrotogonus sp. .. ‘e .. ..

Stibara nigricornis ..
Curculionid sp.
Brachyzenia sp. ..
Syntomide &p.
Aacrochellus tri
Jassid sp. .- .. -
Ceuthorrhynchus asperulus Fish
Curculionid sp- .. .. ..
Petalocnemis obscura Dall ..
AMadasumna varipennis ..
Centhorrhynchus ¢ asperulus Fst, ..
Nephotettiz bipunctatus Dist.
Nephotettiv apicalis Dist.
Nephotettiz sp-

maculatus ..

Parabolocratus sp. .. .. .. ..
Tribolosum casteneum F.

Capsid sp. - - . .. . .
Satapa granulosa Dist. . .. ‘-
Seliza near partite Mel. .. o .

Family-

Coccinellidee.
Bruchidee. -
Curculionidee.
Do.

Fulgoridee.
Pentatomidee.
Membracidee.
Coreide.
Acridiidee.
Tettigonide,

Do.

Do.
Syntomidee.

Do.
Tenebrionidee.
Lagridce.
Pentatomide.
Chrysomelidee,
Pentatomida.
Gryllide.
-Pentatomidee.
Coccinellidce.

Do. -
Cistellidee.
Buprestide.
Jasside.
Lygeide.

Do,
Lycide.

Do.
Reduvidee.
Fulgoride.

Do.

Do.

Do.
Membracide.
Cistellidee.
Sphingidee.

Do.
Chrysomelidce.

Do.
Fulgoride
Lygeeida.
Mantide.

Do.
Acridiidee.
Lamiidee.
Curculionidee.
Acridiidee.
Syntomidee,
Carabide.
Jasside.
Curculionide.

Do.
Coreide.
Gryllide.
Curculionide.
Jassidee,

Do.

Do.

Do
Tenchbriontde
Capside.
Fulgoridee.

Do,
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Type number. ; Name of insect.

112-B  Selizasp. .. . .. -

113 Aserica sp. ..

113-A  Siricinisp. .. .. - .

114 Coccinellid sp. .. .. ..

115 Bruchus nalandus Pic.

116 Chrysolena madrasee Jac. ..

116-A  Tenebrionid sp. .. .. .. .
117 Baris 5-maculata Fst. .. .. .
118 Oecanthus bilineatus Chop. - .
119 Pachymerus gonagra .. .. .
120 Ceuthorryhynchus asperulus Fst. .. .
121 Clistellidee sp. .. .. . ..
122 Dysdercus cingulatus Fabr.. . .. .
123 Brassivola hysteric Dist, .. .. ..
123-A  Harpactor costalis Stal

124 :  Dieuches uniguttatus Thumb,

124-A  Aphanus sordidus Fabr,
125 Elauncn bipartitus Kirby. ..

126 Tettigontid sp. ..
127 Cletomorpha sp. . .. . .
128 Rhinocoris nilgiriensis Dist. o
129 Nalanda saundersi Kerr, .. . ..
120-A  Nalanda sp. .. .. .
130 Dolycoris tndicus Stal. ..
130-A  Agonoscelis nubila Fab., .. ‘e
131 Larva of bag worm .. . ..
132 Hispella romosa Gyl. .. .. ..
132-A  Hispahallescenus Guer. .. Ve ..
133 Episomus lacerta F. e ..
134 Teratodes sp. .. .. .. ..
135 Cletus bipunctatus .. .. . .
133-A  Tettigonad nymph. .. .. .. ..
136 Idgia melanura Koll-Redt. . .
136-A  Tylocerus sp. . e . .
136-B Do, . . .. ..
137 Pseudocophora sp. . . .o .. .
138 Platynotus disper Hub.
138-A  Rhytinota pubens Frm. . . ..
138-B  Bhytinota impolita Frm. .. - .-
139 Occoplylla samaragdina .. ..
139.A  Colasposoma sp. ..
140 Lema lacordairet Baly. .o ..
141 Holotricha sp. .. .. .. ..
142 Colasposoma sp. . .-
143 Protaetia squamipennis .. .. ..
144 Cistelomorpha .. . .. ..
145 Ascrica sp.
146 Cassidinae sp. .. .
147 Platyzorilispe variegata Fish
148 Sthrophyllia rugosa Linn
149 Platynotus excavatus ¥. . ..
150 Salurnis marginellus Guer. .. ..
150-A  Tambinia verticalis Mel. .
150-B  Sarima nigroclypeata Mel. .
150-C  Bythoscopus indicus Leth. .. .
151 Aserica sp. .. .. .
152 Nezara viridula . .. .. .
152.A  Nezara viridula L. var. torquata F. .
153 Stibara nigricornis F. .. .. .
154 Rhytinota sp. .. . .
155 Riptortus pedestris .. e .
155-A  Riptortus fuscus F. .. .
156 Gonocephalum sp. .. .- .
157 Cryptocephalus sexsignatus F. . .
157-A  Ceratobasis nair Luc var. .. .
157-B  Cryptocephalus sp. .. N e
158 Cryptocephalus sandrocotuss Suff. ..
158-A Dag, sandrocoltus Suff. var, .

12

Family,

Fulgoride.
Melolonthide.
Do.
Coccinellidee.
Bruchide.
Chrysomelidee.
Tenebrionidee,
Curculionide.
Gryllidee.
Bruchidee.,
Curculionidee
Cistellidee.
Pyrrhocoride.
Reduvide,
Do.
Lygaeide,

Do.
Forficulide.
Tettigonidee,
Coreidee.
Reduvitde.
Buprestide.

Do.
Pentatomidee.

Do.
Psychidee,
Chrysomelidee.

Do
Curculionidac.
Acridiide.
Coreide.,
Tettigonidee.
Melyridee.
Lampyride,
Cleridae.
Chrysomelidorg
Tenebrionidee.

Do.

Do.
Formicide,
Chrysomelidee,

Do.
Melolonthide,
Chrysomelidae.
Cetonvine,
Cistellidee,
Scaralidee.
Chrysomelidee,
Lamiide,
Tettigonidee,
Tenebrionide,
Fulgoride.!

Do. .

Do.
Jasside,
Scarabide.
Pentatomide,
Pentatomidee,
Lamiida:.
Tenebrionide.
Coreidee.

Do,
Tenebrionide.
Chrysomelide,

Do,

Do.

De.

Do,
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Type numi:cr.

159
160
161
162
162-A
163
163-A
163-B
163-C
164
165
165-A
165-B
165-C
165-D
166
166-A
167
167-A
168
169
170
171
172
173
174
174-A
174-B
175
176
Y76-A
177
177-A
178
178-A
179
179-A
179-B
- 180
180-A
180-B
180-C
181
181-A
181-B
181.C
182
183
183:A
184
185
186
186-A
186-B
186-C
187
188
189
190
191
162
193
194
195
196
197
198
199
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3
Name cf insect.

Reduvid &p. ..
Serinetha abdonnnah.s Fabx‘.

" Rhytinota pubens Frm. e e

Aschistus suleatus Dist.
Aschistus sp.
Myllocerus lmeatocollw var. f;onlalzs

Mylloccrus sp. . . .-
Ptochus sp. .. e
Ptochus sp. ..
Peltotraclielis cognatus \lahl ..
Alcides pictus Boh. . Co..
Trigonocolus brackmanae Fst.
Aleides collaris Pasc T

Alcides porrectorostyis ’\Ishl
Curculionid sp. .. -
Clinteria coerulea Hbst. ..
Popillia schizonycha Arr.

Desera geniculata Klug.

Calleida splendidula F.

Lucinatus punctatus Kirby ..
Cer!ucephalus sexsignatus Fabr, ..
Apogonia ¥ villosslla BI

Clytra succinta Lac.

Phlebonotus pallens Serv.

Coccinella 7~ punctata Wied
Occasida cruenta F. ..
Chirida prob. promiscus Boh. ..
Clirida ventralis Boh. ..
Fulgorid sp.

Geocoris tricolor Fabr,

Geocoris tituratus Fieb.

Anthribid sp. ..
Bolbocerus sp. .. e -
Penthimia sp. . .o

Penthimia subniger stt.
Aspidolopha distincta Duv. var.
Qynandropthalma cribellalo Jec.’
Cryptocephalus obscuromaculatus Jac.

T'rackys bicolor Kerr. .o .
Habroloma sp. o .. ve
Trachys sp. . .. .
Habroloma sp. .. . ..
Brachylacon sp. . ..

Dicrorychus multus Ft.
Dicronychus sp. .-
Cardiophorus sp.

Hotea nigrorufa \V ll\.
Platymetopius sp.

Phymatid sp. e e
Cletus pugnatar F abr ..
Hotea nigrorufa Wlk. .. ..

Dalpada clavata Fabr.

Canthecona furcellata Wolff. a pre(is.\tor bug.

Dalpada sp.

Do.
Forculus viridus Dzst
- Hotea sp. ‘e N
Cleonaria bicolor Th .. ..
Acridiidd nymph .. ..
Endochus mornatus .. ..
Risophilus euproctoides ..
Eusarcocoris sp. .
Nirvana long;tudlnalts Dist.
Mereta sp. . .. ..
Macromelea l ongacom i9
Ricania fenestrata F. ..
Protactia cinea Kr. .. .. o
Aspidomorpha miliaris Fo o0 - --

R

P

P

« e e

. .

\Family.
Reduvide.

“Coreidee.

Tenebrionida.
Coreide.
Do.
Curculionidee.
Do.
" Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.
Cetonine.
Rutelinee.
Carabidee.

Do.
Capsidee.
Chrysomelidc,
Melolonthidoe.
Chrysomelidee.
Blattidce.
Coccinellide.
Chrysomelide.
' Do.

Do.
Fulgoridee.
Lygaeidae

D

0.
Anthribide.
Geotropine.
Jasside.

" Do.
Chrysomelide,
Do.
Do.
Buprestidew.

Do.

Do.

Do.
Elateridee.

Do.

Do.

Do.
Pentatomidee.
Jassida.
Phymatid.
Coreidee.
Pentatomide.

Do.

Do.

Do.

Do.
Fulgoride.
Pentatomide.
Lamiide.
Acridiidee.
Reduvidee.

_Carabide.

Pentatomide.
Jasside.
Blattifle.
Languiriides,
Fulgorida
Celoninw. 3
Chrysomelide,

Type number.

200
201
202
203
204
201-A
205
206
206-A
207
207 A
207-B
207-C
208
209
410
211
212
213
213-A
213-B
214

- 215

215-A
215-B
215.C
215-D
215.E
215.F
216
217
218
218-A
219
220
220-A

234-A
234.B
234.C
234.D
234-E
235
236
237
238
239
240
241
242

242-A

TOR THE YEAR 1939-40

RName of insect.

Stenorygum speciosum Dall
Coccosterphus tuberculalus Motsch
Chlamys sp.

Salurnis margmellus Guer

Coptosoma ostensum .s

Coptosoma fuscomarulatus Dist.
Capsid sp. ..
Aserica sp.

Eurypta modesta I‘
Centhorrhynchinae sp.
Baridinae sp.

Balaninae sp.

Anthribid sp. .. .. ..
. Micromelia longicornis .

Bruchus cobromae

Nalanda sp.

Curculionid sp. .
dntestia cruciata .. -
Cryptocephalus sp. .. .
Gynandrophthalma Ionﬂcorms Jac.
Gualerucint Sp- .. .o .o
Coptosoma sp. .. o
Niphona sp.

Apomycyna 4——fascmla Tb
Pterolophia sp.

Apomecyna niglecta Pase. ..
Biepephaeus modicus Gah. ..
Celosterna'scabra tor F.

Lamiid sp.

Blattidae nymph,

Cryptocephalus sp.

Membractd sp.

Forficulidae

Monophlebus sp. .

Nodostoma dimiatipes Jac
Tettigoriid nymph

Phletonotus pallens Sev. ..
Atraclomorpha sp. .. .. ..
Neodartus scutellatus

Gryllid sp. (nymph)

Agrilus acutus Thumb.

Callimerus sp. ..
Corynodes pergrinus hueq ..
Colasposoma coromandeliana Jac.
Sarima sp. Nymph

Pentaiomid sp.

(largara mrzcolor Stol
Chelidonimus cinctum Gur.,
Hyphosoma tenuilimbatus ..
Cyrtacanthacris tatrica Linn
Chrotogonus sp.

Trillophidia ann ulala Thun
Oedalcus abruptus L.

Acridiid .

Aecrotylus sp. .
Aerotylus prob. humhertzanu? Sau\
Acridiid sp.

Chirida ventralis

Tettigonid nymph

Coptosoma indicum

Chrysocoris sp.

Bruchus sp.

Pentatomidar nvmph

Macromelia longicornis '\\mrl
Adelphocoris relatum Dist.

Capsid sp. No. 1

Fanily,

.. Pentatomidee.

Membracide.
Curculionidee.
Fulgoride.
Pentatomidee.
Do.
Capsider.
Melolonthide.

Clirysomelidce.

Curculionidee.

Do,

Do.
Anthribide.
Lamiide.
Bruchidee.
Buprestide.
Cuiculionodwe,
Pentatomide.

.. Chrysowelidee.

Do.
Do,
Pentatomide.
Lamiide.
Do.

Do.
Blattide.
Chrysomelide,
Memlracide.

Coccider.
Chrysomelide,
Tettigonide.
Blattide.
Aeridiide,
Jassida.
Gryllide.
Buprestide,
Cleride.
Chrysomelide,
Do,
Fulgorida:.
Pentalomide.
Do,
Membracide,
Lamiide,
Chrysomelide,
Acridide.
Do.
: Do.
Do.
Do.
Do,
Acriditle,
Do,
Chrysomelide,
Tettigonider.
Pentatomide,
Do.
Bruchidee.
Pentatomide,
Languride.
Capside.,
Do,

1
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Type number.

242-B
243
244
245
246
247
247-A
248
249
250
251
252
253
254
255
256

264-A
265
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Namae of insect.

Capsid sp. No. 2 - .. .-
Zyqgaenodes sp. e ..

Acridella nasuta L. . . ..
Labia sp. .. ..
Antestia cructata .. .
Epilachna circularis Kors.
Epilachna sp. . ..
Hotea curculionides Hs. ..
1Idgia sp. ..
Seutellera nobilis Fabr. ..
. Plautia sp. ..
" Acanthaspis submfa Dist. ..
Buprestid sp. . .
Catantops sp. .. ..
Lycaenid sp. ..
Mylabris pustulata 11 ..
Rhytinota sp. ..
Sagra femorata Dr. .. ..
Lizus trunacatulus F. .
Aserica sp. .. ..

Acriditd nymph .. .
Syntomidae sp.

Sastragala lwteros‘pzla VVlk
Physomerus grossipes Fab.
Coreidae nymphs ..
Nirvana sp. .. .

Family.

Capside
Anthribidee,
Acriditde.
Carabide.
Pentatomidee.
Coccinellidee.
Do.
Pentatomide.
AMelyridce.
Pentatomidce.
Do.
Reduvidc.
Buprestida.
Acridiide.
Lycaenide.
Cantharidee.
Tenebrionidee.
Chrysomelidee.,
Curculionide.
Scaratidee.
Acridiidee.
Syntomidee.
Pentatomide,
Coreidee.
Do.
Jasside,

SPECIES,
Acacia arabica ..
Acacia auriculiformis
Acacia baileyana

Acacia eyanophylla
Acacia dealbata

Acacia decurrens ..

Acacia ferrugines. .

Aceacia leucophloea
deacia melanorylon
Aeacia mollissima

deacia plarifrong

dcacia sundra ..

Acrocarpus fraxinifoliug

Agave americana
Aglaia roxburghiana

Alangivm lamarckii
Albizzia amara
Albizzia lebbek
Albizzia oldoratissima

Albizzia stipulata
Aleurites  fordii (tunn)

Anacardium occidentale .

Amz'ropoyan sorghum
{Cholum),
Anogeissus latifolia
Anona squamosa ..
Antiaris toxicaria
Artocarpus hirsuta

Artocarpus integrifolia
Atalantia monophylla

5

Auracaria cunninghamii. .

Auracaria excelsa
Azadirachta indica

Balanocarpus utilis

Bambusa arundinacea

Bambusa polymorpha

Bambusa tvlda ..
Baukinia purpurea

Baukinia racemosa
Bauhinia varieqata
Derberis tinctoria

Bischofia jaranica

Bomlaxr malabaricum
Breyniz rhomnsides
Broussoretiz pipyrifera
Buddlein varieqota
Callitris rhomboidea .

INDEX TO SPECIES.

PARAGRAPHS,

147, 152, 159, 172,
246, 209 2.0,.“6

28, 32 147, 227. 248,
260'to 271, 275

28,2 175, 177 * 269,

28, 269 270, 271
28, 175 Eo 177, 1a2,

163 261 260, 210
27, 147, 108 172,
316, 269 to 271,

27, 32, 33, 152, 209
fo 291

27, 175 to 177, 209,
270

28, 175, 177, 182,

27, b2, 147, 150,

152,155 to 15
269 to 271, 275,

276

21, 27, 1 157,
158, 246, ‘7(10 to
271,275

27, 32, 199, 201 to
203, 230 240
269, 271, 2\1 232

169

143, 202 to 204, 230,
2 9, 271, 282, 233

21 2:, a" 147 152,

112

27, 102, 147, 138
?ui)to271

157

227

269
33, 50, 68, 71, 80,
88, 89, 127, 194
t0'197, 201 to 203,
239, 240, 242, 243,
269, 271, 281, 239
74, 202,203, 830,
2 28

)

27
108, 203, 207

21, 27, 39, 52, 147,
153, lai 157, 16-,
14.., 94() 260,
270, 273, 277, 274

27, 127, 202, 203,
;'3') 242, 240, 270,

2, 103, 104, 164,
166, 164 1’)1 to
193, 227 242, 249

210, 263, 271, ,
252,

27, 79, 260, 27
2

269

175 t0 177

175, 177, 269

SPECIES,

Calophyllum elatuin

Calycopteris floribunda
Canthium didyinum

Carissa carandas . . .-

Cassia auriculata

Cassia fistula .

Cassia marginata

Cassia siamea .. ..

Cassia tomentosy . .
Castanospermum atlstm?»
Casunrina equisetifolia
Casuaring montana
Ceilrela odorata

Cedrela toona

Celtis tetrandra .. .

Cephalostachyum ;rmryraczlﬂ

Clickrassia tabularis

Chloropliora exeelsa
Clloroxylon swictenia

Chorisia gpeciosa .

Cicer sp. (Red rvxam)

Cinnamomum camphora,

Cinnamomum w ightii

Cinnamomum zeylanicum.

Crotalaria juncea (Sunn
hemp),

Cugpressus macrocarpa

Cupressus torulosa

Cilysus scoparius (Broom)
Dalbergia latifolia

Dallergia sissoides

Daptnipliyllum glavees-
cens,

Dendrocalamus brandisii

Dendrocalamusg longispa-
thus.

Dendrocalamus strictus

Dipterocarpus bovrdilloni.
Dipterocarpus indicus

Dodonea viscosa
Dolichandrone crispa

Dalickardrone faleata .

Dolichos bifiorus  (Horso-
gram).

Dyroxyluin malabaricuin,

Elaeocarpug oblangus
Sleusine roracana (Razi),
Erythrorylon monegynum,

Eucalyptus fieifolia
Fucalyptug marvlata ‘e
Euealyptus nawdiniana | .
Eugenia arnottiang

Eugenin calophyllifilia..

PARAGRAPHS,

9, 27, 32, 194, 200,
203, 201,” 289 to
271, 230, 253

40 160, 225,
Zo.)

27, 32, 147, 152, 159,
160, 162, 261, Z()‘)
270, 275, 276

27, 32, 33, 158, 269
to 271

27 :13‘2, 33, 2069 to

147, 135, 156,
158, 1(:" 172 1.]1
242, "4!) 269 to

271, 27.3, 276
9

lu), 177, 269
202, 2038, 206, 239
250, 2%

234, 240, 245, B0’
271, 279, 281, 2:0)
2l

S0
264
192,193
195, 187, 200 to 203,
206, ’}‘) 230 to
s)\), a5

27, 63, 100 121, 208,

27, 68, 80, 260 to
1
173,177, 260

119, 242, 269

122, 192, 241, 242,
269, 271

27, 105 to 107, 143,
164, lhh 167, 1‘#1

51, 104, 193, 198,
"O.; "3’1 240, "(}’)
41 237

162, 26

27, 152, 153, 269,
270, 278 977

27 ‘)(q 270

~I

11, 195, 203, 203,
239, " 269, 271,

57, 159

30, 32, 40, 227, 269
to 271

175, 269

175, 269

160

5
27,175 to 178, 269,
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SPECIES. #°

Eupaterium glandudosuin.
Euphorbia neriifolia +: ..
Eurys Japonica. . B
FErodia razburghiana L.
Peronia elephantum . >,
Gaultheria fragrantissima

Givotia rottleriformis * ..

Glockidion neugherrensﬂ ..

Gluta Traranconm .

Gmelina ar!m‘m .. ..
Grewia tilinefolia
Gyrocarpus }acquzm

Ilal eq saligna  17;

Hardwz kia binata
Hardwickia pinnata
Harrizonia bennettit
Heteropkragma roxburkii
IIoloptelia inteqrifolia

Hopea parviflora ..

Hypericum mysorense

Iex wightiarna

Tschaemum larumn (\'mdm
grass),

Izora parcifliora ..

Jacaranda minosifolia

Juniperus procera

Lagerstroemia flos regivae

Lagerstroeria lanceolata,

Lantana camara ..

Leucaena glaura .. .
Ligustruin netlakerreitse ..

Lilsea wightinna ..

Titsea zeylanica .. .
Loranthus lsngifiorus ..
Maba buzifslia’ .. ..

Mahonia leschenaullii

Mangifera indica

Markkamia roLzrycaIyr
Melia indica . .
Meliosma wtghtii ..

Meloecang bambusoides ..
Memucylon etule o
Memwyculon wmbeliatun ..
Mesua furrea ..

Michelia champaka .
Michkelia nilagpirica .
Miliuza erivcarpa

Morus alba .. ..

Borug indica ..

Mundulea suberosa ..
Murraya koeriyii. .
Myrsine wightii ..

Neolitsea zeylanica

QOcirtum sanctum

Ol-a glandulifera . .
Orize sy, (Hil} paddy) .
nrofy?um tudicum
Palaguium elipticum

INDEX TO SPECIES

PARAGRAPHS,

253

169

175, 111, 269

27, 33, 269, 270
"7 49, "6’) 270
17

"7 002 33, 115, 269,

27, %)w, 177, 269

97 40, 194, 193, 202,
70‘3 239, 240, 263
to 271, 282

27, 269 to 271
Z, 269 to 271

2. 170 to 178, 269,

49 1.;‘3 269, 277
"(M) 239 Zu‘J 280
2 0

, 13 to 16, 33, 34,
.Jl 127, 1‘.)’ 194
to’ 196, 198, 200,
202 to 204 239,
240, 242, ’6’) ’.1
230, o\) oxy

175 to 177

175

168

227

269

20, 175, 177, 269,
270

63, 76, 113, 123,
1"6 242, ‘743, 240
an‘ ..41

. 242, 243
t02

, 138, 104 168, 223,
247 to 2.:1 261,
G)‘;()

23, 262, 270

27, 173, 177, 209
270

175, 177, 269

27, 270

1849

26D

27, 175 bo 177, 269,
270

49, 78, 202, 203,

239, 212, 269,
523
21, 269, 270

227

27, 175, 177, 249,

17194

203, 2hi. 5%
27249, 270
70"

110 114 177, 180,

1]0 lli 175 to
177, 120

~'\(‘)()

00"

(\e:\ Rapaunea),

27, 175, 17, 198,
259, 270

()‘,7

227

g2
13

18, 30, 198, 204,
239, 280 to 271,

233

SPECIES.

Dennisetum cenchroides
(Kolukkattai grass
Pennisetum clandestinum
(Kikiyu grass),
Pennisetum typhoideum
{cumbu), .
Photinia notonigng
Pinus insignis

Pinus insularis .. .
Pinus longifolic .. ..

Pinug massoniane ..
Pithecolobium dulce

Plevrostylia wightii
Poeciloneuron indicum
Poinciana elata ..

Poincianz reyia .. ..
Polyalthia fragrans .
Polyalthia ’onnfolla
Pongamia glatra .

Premua tomentosa
Prosopis julifiora. . ..

Prosopis spicigera
Plercearpus daltheryioides,

Pterocarpus marsipivm, . .

Pterocarpus santalinusg

Quercus incang . .e

Rapanea wightiang )
(Iyrsine wiaktiana),

Ricinus communie (ecastor),

Rhododandron arboreur,
Rhodomyrtus tomentosa
Rubus lasiocarpus

Rubug moluceanug ..
Salix alba var coerulea ..
Salir bahylonica .. ..
Salir tetraspzrma .
Santalum album ..

Sapindius emarginatus ..

Sapindus trifoliatus

Schleickera trijuga

Semecarpus  anracardium

Sataria ifalica  (Chenai,
Korra).

Skorea talurg . ..

Soyis afebrlfuya ..

Sterculin urens ..

Stereospermum cholonoides.

Stereospermum suareolens,
Stipa tzaacissina
Ntrohilunthes decurreng
Strobilanthes tristis
Strobifanthes sp, ..
Striyehnag nux vomica

trychnoes potatorum .e
Swictenia macrophylla ..

-

Syderoxylon tomentasum . .
Symplocos foliosa .

PARAGRAPHS,
159, 168
253

‘157, 159

175, 177, 178, 289
30, 175 lll, 269,
270

30, 175, 177, 269,
270

5, 227, 269,

30, 49, 161, 162,

26

269

269 -
27, 162, 269, 270
227

27, 52, 147, 155 to

158, 16‘1 246, 269

to 271, Z

269

27, 70, 102, 118, 241,
242, 269'to 271

27, 46, 47, 49, 68,
ﬂf), »0 ‘B], Lﬂ
242, 243, “4 239,
269 to 271

13, 20, 30,:32, 33,
49 147, 153, ]54
13‘3 246, 269 to
2_;'1 "73, 277,

25, 27, 49, 158, 269,
270

260"
27, 73, 242, 269 to

271

157,150

160, 269
30 49 153, 269, 27

277

4, 164, 166

25, 29, 49, 227, 209
to271

30, 40, 227, 260, 270

2, 12, 23, €3, £9, 99
to 102. '137to 144
I8S, 192, 104 to

"-H 245, 260, 271,
279, Z-U, as2
269
175,177,178, 269

SPECIES,

Tamarindug indica
Tectona grandis

Tephrosia candida

Terminalia arjung

Terminalia belerica

Terminalia chebula

Terminalia crenulata
;

- .l :
Terminalia pariculuta

Ternslroemia japoniva

INDEX TO SPECIES

PARAGRAPUS,

152, 269

2, "3 27, 36, 37, 45
to 43,03 to(u 66,
69, 80, 82 to &3,
87, Sb. 90 to 98,
© 121 to 126, 123 to
136, 170, 181 to
190 1.)1. 241 to
243 215" to 257,
269° to 271, "“3
274

27, 103, 196,
9, 269

49, 147,
71

32, 46, 47, 85,
GU,LO 81, 8%, 116,
242, 244, "L) 264

27,733, 65, T2, 242,
243, 245, 269 to
271’

269

+ Treina orientalis . .

SrECIES,

Thyrostachys oliveri
Toddalia acileata

Tsuga brunonigng
Ulex enropeus (Gorse)
Vateria {ndica

Vacciniumn leschenaultii 1.

Viburnum coreaceum
Viburnum erubesceis
Vitex altissima

Vitex littoralis

Vitez peduncularis
Wrightia tinctoria

Xylia dolabriformis
Xylia rylocarpa
Zizyphus ylabrata
Zizyphus incurrq
Zizyphus juiuba ..

Zizyphus xylopyrus

b—"';"s:< P

166

PARAGRAPHS.

,2:, 269, 270
227

27, 32, 77, 100 to
102,110,127, 242,
243, 260, 271

‘JU.'), 240, 263 to
2 hES

, 28

50, 26D, 27 («
27, 3111, 26l to 271
137,152 to 104

"(H 270, 275,

9T o

-t
0w vy o
23, 49, 269, 270
¢

£
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