ABRIDGED ANNUAL REPORT ON SILVICULTURAL
RESEARCH IN MADRAS STATE FOR THE YEAR
1954—55.

PART 1.
GENERAL.

1. The Silvicultural Rescarch  Programme.— The Silvieultural
Research Programme for the year, as approved by the Chief
Conservator of Forests, is given in an Appendix.

2. During the year, two new Research Stations were opened
at Vemburili and Markanam, each under the charge of a Forester.
Benneri Research Centre was closed and in its place Hamesh-
waram Researsch.Contre was opened under the charge of a Forester.
The headquarters of the Research Ranger, Palghat, was shifted to
Nilambur.

3. The climatic factors of all the Research Centres are furnished
in charts and tables.

4. Deotailed statements of experimental plot files and experimental
garden files are furnished.

5. During the year, eight new sample plots were added bringing
the total to 191 sample plots. Detailed statement of these plots
is furnished.

6. Detailed statement of all tree ¢ uent plots and permanent
preservation plots is furnished. T -

7. Reference is made to the
general ledger files during the yea.

PARNIL.. .
EXPURIMENTAL SILVICULTURE.
(i) GENERAL, '
8. Experiments on artificial regeneration of teak continued
to occupy a dominant place in the work during the year.
(ii) NATURAL REGENERATION INCLUDING COPPICING
RooT SNICKERS,

(a) Natural regeneration by seed. .
9. Artocarpus hirsuta is very liable to damage by bisons and

elephants and hence cannot be grown successfully in localities

subject to this damage. .

10. Calophyllum elatum.—Growth statistics up to agei31'y§a,r;,
are furnished.
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" 34. Teak—Comparison of seeds from plantations and from natural
SJorests.—There is no significant difference between the two seeds.
In Madras State, seed is mostly collected from plantations as natural
forests have been mostly cleared and planted with teak.

35. Teak—Splitting of teak stumps.—There is no significant
difference between entire and halved stumps.  In tinies of scarcity,
halved stumps may be used.

36. Teak—Comparison of good and malformed stumps.—Malfor- -

med stumps are as effective as good stumps.

37. Teak, manurial experiments in Nilambur.—Application of
4 oz. of Superphosphate per plant promotes more rapid height
growth. Cost of application of manure will come to Rs. 26 per
acre. Further investigations are required to show whether weeding
costs can be reduced to counter balance the cost of application of
manure.

38. Teak—Plantations with Kumri crop.—There is no difference
‘of teak raised with any of the common Kumari crops—

(i) Hill paddy.
(ii) Chillies.
(iii) Cotton.
(iv) Ragi.

(v) Tapioca.
(vi) Horsegram.

39. No deterioration of site quality in second rotation pure teak
plantation crops.—Measurements of sample plots 174, 184, 194, of
Nilambur are analysed. Evidence shows that in the second rotation,
there is a slight increase in site quality in higher site qualities such
as All-India Quality II, All-Tndia Quality 11T while there may be a
slight but not appreciable decrease in site quality in poor site quali-
ties such as All-India Quality IV. Taken on the whole, there is no
need for any fear that the quality of pure teak plantations in the
second rotation will fall off.

() Indigenous hardwood species.
40. Dipherocarpus indicus.—Growth statistics aregiven.
41. Hopea parviflora.—Growth statistics are given.

42, Hopea parviflora—This can be successfully raised after
clearfelling and burning secondary re-growth in old shifting eulti-
vation in a natural evergreen forest.

43. Hopea and Mahogany.—Can be successfully introduced in
a deciduous forest, after clearfelling and burning.

44. Mesua ferra.—Growth statistics are furnished.

45. Terminalia crenulata—Seed from figured trees.—The experi-
ment is in progress to determine whether ¢ figure’ can be trans-
mitted by seed.
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(8) Indigenous soft wood.
46. Artificial regeneration of crops in evergreen forest.—Of the six
species tried, Bombax and mango have come up best.
47. Introduction of soft wood in evergreen forests without clear-
felling.—Data furnished on five species which were tried.
48. Ailanthus cxcelsa.—CGrowth statistics are furnished.
49. Ailanthus malabarica.—Growth statistics are furnished.

50. Bombax malabaricum.—Best method of raising is through
one year old transplants. Manurial experiments with application
of Ammonuium Sulphate and Superphosphate have not shown any
difference so far.

51. Evodia roxburghiana.—Rate of growth is furnished. Thin-
ning of the crop promotes diameter increment and reduces incidence
of fungus attack.

52. Melia dubia.—Entire transplanting is the best method of
raising the species.

53. Spondias mangifera.—Stumps and transplants give equally
good results. Very liable to damage by deer.

54. Sterculia alata.—One year and two year old transplants
give good results. Growth statistics are furnished.

55. Superculia companulata.—Nine months to one year old
transplants give the best results. Nine feet by nine feet espacement
is better than 6' X 6’ espacement.

56. Vitex peduncularis.—Growth statistic are furnished up to
age of 13 years.

57. Zanthozylum rhetsa.—Best mothod of raising is through
nine months to one year old entire transplants.  Rate of growth
furnished.

(d) Exotics. '

68. Acacia decurrenns and Acacia mollissima.—Experiments on
espacement  manurial treatment and best rotation are given.
No conclusions possible at this stage except that the M.AL.  of
dry bark of Acacia mollissima culminates at age 13 years or later.

59. Albizzia falcata.—Experiments have been started.

60. Alevrles fordii and Aimontana.—Observations of plants in
existence made,

61. Bursera delpichina. (Linaloe).—Vegetative propagation
through cuttings have so far failed.

62. Broussenctia papyrifera.—Data furnished.
63. Casurina cunninghamina.—Data furnished.

64. Ceratoniasiliqua (Carol tree).—Seeds obtained from Cypress
and tried. Rosults of germination tests are given.

65. Cunnamomum camphora.—Statistics of growth are
furnished.
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66. Cinnamomum zcylanicum.—Both transplants and stumps
come up well. Growth statistics are furnished. Underplanting
experiments in teak plantations and in evergreen forests show that
these are possible ; further observations are necessary.

67. Copernica cerifera (Carnuba wax palm).—Growth data are
given. :

68. Dalbergia cochinchinensis.—Growth data are given.

69. Dalbergia sissoo.—Transplanting one year old seedlings
gives the best result, Transplants two years old and stumps are
also successful,

Growth data are given. It comes up well on fire burnt lantana
infested area in Denkanikota.

70. Ecualyputs citriodora.—Inves tigations on the essontial.
Oil of the leaves have been started. Growth data are given.

71. Eucalyptus globulus.—Manurial experiments with N.P.K.
fertilizer started.

72. Grivellea robusta.—Growth data are furnished.

73. Hyphaeni thebaica—(Dam nut).—Growth data are given.

74. Morus alba.—Best method of raising is through one year old
transplants.

75. Ochroma lagopus (Balsa).—Best method of raising is to sow
seeds in containers (bamboo tubes) and plant when seedlings are
4" — 9” high.

76. Ocimum camphora (Syn. Ocimum Kilimanjaricum).—This
can be successfully raised by broadcast sowing along with planting
teak stumps. The yield of leaves obtained from one acre with
results of analysis of camphor content, carried out by Forest Re-
gearch Institute, Dehra Dun, are furnished. Data on cost of cultiva-
tion, yield per acre and cost of distillation are furnished to show
that commercial cultivation on a cottage industry basis is possible,

77. Pinus caribaea (Slash pine).—Nursery trials started.
78. Pinus taeda (Loblodly pine).—Nursery trials started.
79. Pterocarpus dalbergioides.—Growth data are given,
80. Salix Babylonica.—Growth data are furnished,

(e) Bamboos and canes.
81. Introduction of canes.—Experiments started.

(f) Medicinal plants.

82. Rauwolfia serpentina.—Data about growth and annual
yield of roots are given. Experiments on underplanting in teak
plantations camparison experiments on different methods of
raising are discussed. The indications are that the plant can be
raised successfully by (i) direct sowing, (ii) shoot cuttings with
root attached and (iii) shoot cutting alone,
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(vi) RECLAMATION AND AFFORESTATION INCLUDING
: IRRIGATED PLANTATIONS,

83. Hopea in a failed teak area.—Hopea can be raised successfully
in a lateritic area where teak had failed.

84. Afforesting grass lands in Chandanathode.—Experiments
with several species in 1953-54 are discussed.

(vii) TENDING, THINNING, CLIMBER AND WEEDS,

85. Pruning in teak plantations.—Pruning does not appea
to be beneficial. Data are given. ppesr

86, Teak plantations—Wynaad—Experiment to ascertain the
best time for first thinning.—First thinning at age five years vields
greater diameter in 21 years than first thinning at age seven ‘years

or nine years and is therefore definitely superior. Data of measure.-
ments are given,

L samﬂ}’j:kplofia?éatfgnggg%mf—fest intgnsity of thinm'ng.-—
1936 with four intensities of thinflir?g, ;igf{ﬁemment vas warted in
(i) C grade thinning,
(ii) D grade thinning.
(iil) E grade thinning.
(iv) X grade thinning.
(X grade thinning will approximate to an incre

selections of fine crop at 25 to 30 trees per acre and fa
at all stages.)

Detg,iled measurements are given and discussed and the followin
conclusions are drawn :— g

(i) The different intensities of thinning h j
growth ‘ g have no effect on height

(i1) Heavier grades of thinni ive ; .
diameter increments. 1€ give progressively higher

(iii) At the end of 16 years, the yield of
decreases as the intensity of thinning increass,ses. usoful basal are

(iv) At the end of 16 years, the yield of total volu
to date, decreases as intensity of thinning increages. e Broduced

ment felling
vouring these

87. Teak Plantations—Nilambur—Best intensity of thinning,—

This is a repetition of the experiment in the paragraph
in sample plots 69 to 86 of Nilambur. paragraph 86 abovo,

Detailed measurements are given and discussed. The concly-
sions are similar to those noted in paragraph 86 above.

88. Teak Plantations—Heavy and early thinnings to anticipate

and not to follow likely suppression.—In sample plots 120
Nilambur, the experiments was started in 1935, P to 125 of
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Detailed measurements are given and discussed. The follow-

ing conclusions are drawn :—

(i) Treatment has no effect on height growth .

(ii) Treatment increases rate of diameter increment.

(iii) At the end of fifteen years, the yield of total basal area
and of total volume production are less than for control.

Hence heavy thinning to anticipate and not follow likely
suppression (craib’s thinning) yie!ds rapid dlame"cer increment ;
but the volume production is (}eﬁmte!y greater .Wlth an ordinary
¢ D’ grade thinning as adopted in district practice.

89, Thinning research plots—Sample. plqts 136 to 141 'of Nilambur.
—This is a repetition of the thinning experiment not:,ed in paragr.ap.h
88 above. Owing to faulty execution of thinnings in the past, it is
proposed to abandon these sample plots. '

90. Eradication of Lantana through bamboos.—Results of experi-
ment in South Coimbatore are furnished.

91. Eradication of Lantana through clear-felling, burning and
planting forest crop with Kumri.—Details of experiment in Salem

North Division are furnished.

92. Loranthus infestation in teak plantations.—Experiments on
this subject will be undertaken.

93. Salix babylonica—Pruning of branches.—There is no differ-
ence between pruned and unpruned trees. .

(viii) MIXTURES.
94, Nil.

(ix) UNDERPLANTING.

95. Teak plantations in Wynaad.—Underplanting does not
appear to be necessary from the point of view of soil protection.

96. Teak plantations—Underplanting with bamboo.—The under-
planting reduces the diameter increment of teak but not significantly.

97. Teak plantations—Underplanting in Nilambur.—Details of
underplanting with several species are furnished.

98. Teak plantations—Underplanting with Rawwolfia serpentina,—.
Details of experiments are furnished.

99. Lac cultivation in Denkanikota.—Details of work done are
furnished.

100. Scheme for lac cultivation in the Nilgiris.—A scheme was
prepared by the State Silviculturist.

101. Manufacture of lac products in the Lac Factory, Den{cani-
kota.—Details of products manufactured, revenue and expenditure

are given.
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PART III.
WORKING PLANS AND STATISTICS.

(i) WorkiNG Praxs.

102, Working Plans.—Information is furnished on working
plans in progress and those newly taken up.

(ii) YIELD VOLUME AND FORM FACTOR TABLES.

103. Sample plots, permanent preservation plots and  tree incre-
ment plots.—Details of all plots in existence are furnished,

(iii) BARK MEASUREMENTS.

104. Nil.
(iv) MISCELLANEOUS FORMULAE.
1053. Nil.
PART 1V.
MISCELLANEOQUS.
A. Forest Borany.
108. Nil.

B. Forest EnToMOLOGY.

107. Teak defoliator attack—Investigations.—A report on the
above subject prepared at a Conference in which the Forest Entomo-
logist and others participated, is furnished. Investigations on these
‘lines will be started shortly.

108. Ailanthus excelsa and Ailanthus malabaricum.—Investi-
gations on the defoliator attack on these plants by Eligna marcissus
(Noctuidae) will be started.

C. FoREST ZOOLOGY.
109. Nil.

D. UrtLizarion.

110. Forest utilization.—Information is furnished on the agti
vities of the Forest Utilization Officer, Madras,
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ANNUAL REPORT ON SILVICULTURAL RESEARCH
" IN'MADRAS STATE FOR THE YEAR. 954.55,

4i - . - PARTL ;
- GENERAL.

L . .
1. Silvicultural Research programme.—The Silvicultural Research
programme for the yonr 1953-54 was propared by the State Silvi«
culturist in consult:tion with District Forcst Gffizers and Conser-
vators and submitted to the C.ief Conservator of Forcsts for
©approvil. "A copy of tho progromme s embodied in the Rovised

Pln of Oporstions for 1954-55 is given in Appondix ¢ A, '

2. Rescarch Gardrns and S'ations.— At tho commoncement of
thy yoor tlic £illowing Reoscirch Contros woro in existonce. During
tho yorr, as por G.O. Ms. No. 1130, Agriculturo, dated 21st April
1955, two now R .sirch Cuntres wero oponed, one at Markonum
with & viow to initicte ressarch into extificie] regencration probloms
of crsuarine end one «t Vembuwrili in Madursi district to initiate
¥ésorrch into probloms of ~ffmestetion of dry fucl forosts. A staff
of ono Forcster and ono M:li was sanctioned for cach of those
two contros. _

Also, the Ronearch Contro ~t Bonneri was c'osod as por Chief
Conservator’s ordors No. 2473/54-D3, dited 26th Novembcr 1954,
#hd in ploce of Bennrri, with the some staff consistirg of one Forestor
and ono Rosorve Watchor, & now Rasenrch Contro was openod at
Rrmeshwar~m with a view to conduct rosesrch into the question
of fix~tion of 8 ifting sand, wlich is a sorious mons.ce in tl.e isk.nd.

‘Hence the following st-toment shows the contres ot the beginning

and ot the end of tho ycor :—

TasLE L
Research centres with Research centres :
stafy at beginning of and staff at end Reasone for change,
year on lat April 1954, of year on iigl 8t March
. 55.
i Rescarch Station, Wynaad, Research Station, No chcnge,

with sab-contres at Begur, Wynaad, with sub-
Chandanathode and Kan- centres at Begur, Chan.

noth. Staff— : danathode and Xan-
' noth. Staff—
Ranger .. . 1 Ranger ., 1
. Foresters .. 3 Foresters ., 3
Forest Guard .. 1 Forest Guard 1 -

1 Reserach Station, Palghat, Research Centre at Nilam- No change except that
with a1b-centres at Top- bur with sub-centres at the headquarters of
-.;:olip and Dhogi. Staff— - Topslip end Dhoni. the Research Ran.

Staff— or was shifted from
" " Ranger .. . 1  Ranger . 1 alghat to Nilambu
i . Roresters .o : $ Foresters .o ] a8 the importlnce of

S ] . work at Nilambup
LT . ; ) was  undoubtedly

{ R I - sr“tor than thes of
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9 ANNUAL REPORT ON SILVICULTURAL RESEARC
TaBLE I.—cont,
Rerenrch ce.‘ntrs' with Research centres
a:nff gt beg ‘n ving of and s.aff al end Reasc thange,
year 0. lst Ap il 1954. of year on 3lst March
: 19535.
II Reserach Station, Nilam. Research Station, Nilam- The 1 r is now
bur, Staff— bur. Staff— work.., wnder the
Reeear:h.
Forester .. 1 Forester .. 1 Ranger, Nilambur.
No other change,
IV R-search Station Ootaca- Research Station, No change,
mund. Staff— Ootacamund, Staff-——
Foreaters .e 2 Foresters .. 2
V Reserach Station, Denkanj. Research Btation, Den. No chango,
kota. Staff— kanikota. Staff— -
Ranger .. .o 1 Ranger . 1
Forester .e 1 - Forester 1
Forest Guerds . 3 Forest Guards ]
VI Resaarch Station, Bennari Resrach Staticn, Ermenur Staticn
Staff— Rameswaram, -ologed and New
Staff— Rameswaram Sta.
tion opened,
Forester e 1 PForester e 1 pon
Resorve Watcher 1 Reserve Watcher 1
v vere Research Station, Mar- Markanum Station
kanum. Staff— newly opened in
1953-54 ae per G.0,
Ma. No. 1130, Agri.
Forester 1 culture, dated Z1sb
Mai 1 April 1055,
Vi e Rescarch Station Vemburil i
Vemburili Staff— mwvl;:l ' opense?h?:
1053-54 as per G.0.
Ms. No. 1130, Agri-
Forester 1 culture, dated glg
Mali ‘e 1 April 1985,

3. Climate and rainfall.—The climatic factors of each of the

Rosearch Contres re given in the form of cherts which gives tho

monthly avorag:s of rainf I, maximum and minimum tomperatures
in addition to the number of rainy doys in oach month and in the
yoar. For each of the exporiments detailod in tho body of the
report the name of the R.sonrch Contre is givon prominontly ab
the top 80 as to enable any ono reading the report to undorstand

the climatic factors of tho locality under which the oxporiment was
conducted. _

Tho reoinfall statoments for el tho Resoarch Centres are also
given in Appondix B for-tho year 1954-55, In respect of the new
Rosenrch Stotions at Markanum, Vemburili and Remeshwaram, as
rainf.ll figures for those stutions cro not aveilablo, the min'fa,ll

figures for tho nearest stalion, viz., Cuddalore, Maduraj and Pamban
are {utnisucd,

. 4. Records.—The records for the expérimental plo :
chiefly maintained in the office of the strfw Silvie lllfurfs tﬁlgo ::;:
mund. The Research Rargs Officers and Research Forestors
did not have complete copios of thess experimental plot files,
This places the Ressarch Rarge Officers and the R

h Foreste:
ot s disadvantage. Henoce arrangements were made .fox;ﬂ?pmloo:l'

.- g3 MADRAS STATE FOB THB YEAR 1054-58 $

Reese Officers and Research Foresters to have copies
of aﬁm:xp%?xf:ntal plot files. This process is still iucq;nplebo
and it is hoped that in the coming year all local officors wil have
copies of all experimental plot files. |

All exper'mental garden files were maintained by the Research
Rangrrs and Research Foresters and subsequently sent to the
State Silviculturist for analysis of the measurements.

. . NPT he
The following statement summarises the information on t.
open experimental plot files and experimental garden files at the

close of the year :—

TasLE IL.
At the Added  Clowd  Atihe
Description. BUTIT v heger. o the
yeor, year.
Experimental plot files, .e 219 +5: . ] 278
Exporimental garden files .. 162 ++11'61 . 117 30

® Errors xn closiﬁg balance of last year's annual report rectified.

Experimental plot files proposed for closure durirg the year.
Orders of compotent authority are awaited. The closure of these
files will appear in the next year’s report.

5. Computations and analysis of annua’ measurements.—In
the offico of the State Si'vicu turist, at the bcginn'rg of the year
there wero as many as 219 oxperimental plot files and 162 experi-
mental garden files or a total of 381 files n all. Owirg to pressure
of work in o‘her drections and shortage of ofice s a it was
found that the or gnal measurements on these 381 files
as rocorded by the fiold staff of Research Ra,r.gn. Qﬂicers and
Research Forestors had not been computed or statistically analy-
ged in & large number of cases from the year 1950 onwards. The
computation of the fgures ‘nvolves considerable work as several
hundreds of fgures in each plot file have to be put throvgh an
addirg machine to get at the averegns and further s atistical analysis
involves considerable mathematical caloulations.

An attempt was made by the present wriper to brirg the com-
putations up to date. Ho was ass‘isth in this matter by the Chief
Conservator of Forests who 'n his OL'd.er No. 2473/54-D-3, dated
26th November 1954, placed the services of a Forester at the
disposal of the Statn § Iv cultur'st for use incffice for doirg compu-
tations of the field measurements. This work of bringing the
analysis of the measurements up to date is in progress and will
be completed by the close of the next year.

8. Sample plots.—There were 183 sample plot's under the ocon-
trol of the State Silviculturist during the beginming of the year.

ABS.=1a
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Dauring the year ¢’
#8 shown below :—
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“ ‘Bample
plot

Mo,

ght new sample plots were

“On

48 Vitex jzenduncularia.

" 49  Lagerstroemia Jlosreginae.
50 Hopea parviflora,
51 Pterocarpusa dalbergiodes,
62 " Chlorophora excelsq,
63 Hopea parvifiora,
64  Ailanthes malabaricum,
65 Sterculia companulaly,

At tho end of the
(Plea,sg see App

year thore were 191 gam

ondix C for detailed list) :—

- Berial number and
T T division.
1 Palghat i
2 Do, ..
3 Do. .. .
-4 Do. ..
8 Nilgiris
6 Do ..
7 Do. ..
8 Do. ..

.9 Do. ..

10 Do. .

n Do. .. .

X2 Cocimbatore South

13 Nilambur

14 Do.

15 Do.

16 Do. .

17 Do, .

18 Do. .

19 Wynaad.. .
-20 Do. .. .

21 Do. .. .

22 Do. ..

23 Do. .. .
24 Do. .. .o
.25 Do. .. .
26 Do. .. .
-27 Do. .. ve
-28. Do. .. .
29 ~ Do. .. .

‘$0" South Kanara ..
81 QCoimbatore North »

«+ " Tectona grandis , .

TapLe IIT,
" Species, "

Pterocarpus marsupium
Swieteniq macrorhyda .,
Tec.ona grandis

Terminal q Crenulatg
dcacia decurrens

Acacia moll isstmg .
Eucalyptus acmenoides . |
Eucalyptus euginoides .,
Buca ypius Ppaniculatq .,
Bucalypius pillularis
Eucalyptus propingqua
Tectona grandis . .o
Lagerstroemia Slos-reginae
Lagerstroemiq lanceo.atg
Pericopsis mooniong
Swietenia macroplylla
Tectona grandis

Xylia aylocarpa
Ailanthes malabaricum
Chlorophora excelsa
Hopea parviflorg
Lagerstroemia flos-reginge
Pterocarpus dalbergiodes
Pterocarpus marsupium
Stercul.q companulata |,
Sureten o macrophylls
Tectona grandis . .
Terminalia crenulatg
Vitex peduncularis .e
Hpea ra. viflors .

oo

i e

Plo plots ag

LX)

Totad -

. e,

shown below

Numter
sample
- plots,

ﬁﬂxpﬂnnﬁﬁnﬂhwh

. . s “'
."'A!"s"'-'-'-nban—nuﬁ"-
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' wle p ee increment” plots’ and ‘permianent preser-

‘ -'G-A" Szmlngggi;fé furnishos a list of all sample plots, ttéo‘,

.oa:gr; zﬁ):si;;)ts and permanont preservation plots in the Ma.dran
in

State.

7. Library—The Library in the office of tho State Silvieul-

intai i '50 books

i as maintained. Durirg the year ‘50
e ggé‘-gc:;m;r}lg, Xibrary. Those were only publications of
XgeF:‘rost Rosoarch Institute and tho Madras Governmont, many

of them dealirg purely with—
Administration Reports.
Svicultural Research Codes.

raphs on Species, otc. )
No ngvonol?s of Forostry or Research importance
to the Library. n
8. Documentation.—The ledgrr files of tho Cffice

wore adde

of Stato Sil-

* viculturist Ootacamurd, on S.vieulture ard alled subjects were

i T ir w iteraturo in Forostry on sub-
i d. Lodger filirg of woild li :
?lztl:t:t{ Iil:’marost t(t)%r tho Mudras State was dox:‘e as usual. 1 D;g:zg
5’10' year seven additions to the gnneral locdger filos and o

additions to the spocific loCgr filus were made.

At the VIII Silvicultural Cor:f(g(;?ci ‘hc;lldo aékg(;}(;raé )E;x;n g}
it wes roccmmer.ded that © th 3 Oy

Dec?mliozllaz:lfi(:;ﬁ‘;ral for Forcstry * should bo adopt:od in future.
osime th's svstom has not yot beon introduced in this voﬂ‘iae
Howevel; Cgor fi'cs contirve to bo class'fod ur.der.<th‘<3 old sygtfamy
?‘,nd t;h(',f‘ : t%d:‘l of Slvicultural Lofg~r Fles ”’ vs'h{ch is a rlesx?
f%?ilx;éiml Hoard’s * A Systom of ¥ lir g Information of Forestry™:
o

At the end of the yoar thore wor~ 548 gencral eCgor filog .cmd’

839 spocific locgor files .as shown below :—

TasLE IV,

At the Added
beginning during
of the year. ] the year

2 11
8pecific Ledger Files . . . 23 !
General Ledger Files .. . .-

Atthe .
‘dossof

. the yeur,

83D
548

In add’tion 64 ontries were made in existirg specific ledgnr

i in oxistir g g~noral lec ger
ntrins were mado in oxistir g g-nora.
flzz:arlldof'ﬁﬁ)% additional entries durirg the year.

files, makirg

ic collection.—The offie of the State Silvicul-
t gst gkgggirgggécwgzh a good camora ; but it did not have proper
uri

a,CCessories,

: s there was a chargs in the incumbqnt of
th 'Dgl-:,go: }]Sota{gaggl?iculturist and also due to other unavoidable
0« :

: the
j neces no photcgraphs were added to
zﬁfgﬁf C(;ls'h: nﬁmb&r of spccific photcgrarhs

photcgraphs continued to be 843 and 857 respectively.

photo. raphic
and general
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10, Administration.—The post of State Silviculturist was
held by Sri K. N. Reghavan Nair, till 5th August 19564, when he
was re'ieved by Si P. Venkataramany, I F.S., who continued
as State Silviculturist till the end of the year,

11. Staff under the State Silviculturist.—The staff under the
State Silviculturist at the beginnirg of the year and at the
end of the year is furnished below :—

TaBLE V.—Statement of stoff.

" Serial Staff at the teginning of Staff at ths end of Reasons for change.
number. the year. the year.
1 Assistant  Silvicul- Assistant  Silvi-
turist .. o 1 culturist A |
2 Research Rangers .. 3 Research Rangers. 3

3 Reserve Foresters .. 11 Reserve Foresters. 13 Due to opening of twe
new Research Cen.
trea at Vemburili
and Markanum.

.4 Forest Guards .. 38 Forest Guards . 3
[ Reserve Watchers .. 2 Reserve Watchers. 2
6 Malis .e .. .. Malis 2 Remarks same as for
‘ item (3) abovae.
7 Upper Division Upper Division 2 (1 Head Clerk,
Clerks .. .« 2 Clerks .. .o 1 Accountant.
] Lower Division Lower Division
Clerks 4 Clerks .. 4
9 Typist 1 Typist .. A |
10 Stenotypist 1 Stenotypist 1
11 Peons 8 Peons .. .. 8

12. Tours.—The State Silviculturist toured for a total of 189
days during the year under report.

13. Office inspections.—The following Rescarch Range Cffives,
Research Foresters’ Accounts and the Denkanikota Lac Depot
were inspected by the State S.lviculturist during the year on the
dates as noted below :—

1 Research Rargo Office, Denkani- 1st .a,nd 2nd March

kota. - 1955.
" 2 Resoarch Rarge Office, Palghat .. 22nd to 24th February
1955.

3 Research Rargn Office, Wynaad.  19th May 1954.
4 Research  Foresters Accounts, T7th May 1954.

Bennari
5 Research Foresters Accounts, 23rd and 24th Feb.
Nilambur. ruary 1955,
6 Research  Foresters Accounts, 26th July 1955.
Ootacamund.
7 Lac Depot at Denkanikota -« 7th March 1955.

The condition of the several offices and accounts was generally
satisiactory.

IN MADRAS STATE FOR THE YEAR 1054-85 i 1

The office of the State Silviculturist was inspected by the
Conservator of Forests, Ootacamund Circle, on 1st May 1954 and
the genoral condition of the «flice was found to be satisfactory.

14. Discipline.—The discipline of the staff was satisfactory.

16. Vanamahotsava.—Soods and soedlir gs were supplied to the
members of the public from the various nurseries froe of charge
during Vanamahotsava.

18. Technical advice, contribution and publications.—During
the year, the Stato Silviculturist give technical advice on soveral
points referred to him by soveral officors in the State, with reforence
to the lecgor files in his cffize.

The followirg technical contributions were compiled during.
the year :— '

(1) A note on ‘“ Role of Forests in Flood Control "’ prepared
in connexion with a Seminar of Ergineers intorested in the subjoct

(2) A note on ‘“ Tho Role of Forests in Wator and Soil
Conservation ” ;

(3) A note on “ the Production of Rauwolfia sorpentina in
Madras ” for tho use of tho Offizer-in-chargo of *“ Rauwolfia Survey
of Forost Research Institute, Dehra Dun ; and

(4) A schemo for Lac cultivation in the Nilgiris district was
prepared and submitted to the Chiof Conservator of Forests,
Madras, for approval.

17. Acknowledgments.—The writer of this report places on record
his deep debt of gratitude to all officers for their valuable advice,
suggestions and help at all times,

PART 1L
EXPERIMENTAL SILVICULTURE.

(i) GENERAL,

18. Now experimonta! works were undertaken as per approved
plan of operations for the year, besides maintainirg all open
experiments of provious years. Experiments on the art'ficial
reganeration of teak, su.ch as tea.k seed or'g'n methods of art ficial
regeneration and thinnirg. continued to occupy & dominant place
in the work of the State Silviculturist.
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ROOT SUCKERS, ETC,

(@) Natural Regeneration by seed.

19, Natwral regeneration by  seed—Acacia  mollissima.~—
When a mature wattle plantation is clearfelled, profuse natural-

regeneration comes up from the dormant soods- ly rg in the forest
floor for the past several yoars as the seed doos not lose its viability

for a considerable number of years. To find out the best method
of obtainirg uniform natural regineration in a second rotation

wattle area, experimental plot 22/54 was started. There are three
treatments with three rephca.tlons——-

A—Control.

© B—Leavirg 2 feet wide strips untouched at intorvals of
11 feet. wh.le the intervenirg space is forkod. o

C—Passirg a light uniform fire over the arca.

. .Results are awa.ted.

19-A. Artocaryus hirsuta— Expcr'mertcl glots 43 and 46 of

Wynaad - Growth and Devclopmert-- Exyperimentel plots 43/37 and
46/3'7 of Chandancthode.— These oxporimontal plots wore for med
in 1937 out of old g rden experimonts started in 1937 and 19038
réspectively to observe the growth and dove Jopment of the species
from seedlirgs of known ¢g. to the saplirg and pole stzgos—

(i) under comploﬁo evergreen cover ; and

(i1) under evergroon top canopy covor only cuttirg out

the m.ddle stcrey of trezs up t> 2 feet grth.

Due to damrgne by wild elephants and bisons no valid conclu-

sions can be drawn and so the two plots are proposed for clostre,
There aro only fourteen survivals out of which 11 are top dead or top-
broken in exporimental plot 43/37. In experimental plot 46/37
there are only 11 out of 100 survivals. The object of the expori-
ment has beon vitiated by the h'gh percentrge of casualities due
to damcge by bisons, elephants and due to wind-falls. The
conclusmn can be drawn that the spozios, ow'ng to its susceptibility

to dam: ge by bisons and wild e'cphants, cannot bo successfully

wn in any area where there s th's monace of wld eleohants,

o
8 n Chandanathode and Topsl p. In N lambur damage by w;ld;
elephants is not appreciable ; but browsm g by spotted deer anJ :

Sambhar is appreciably grest. - !

.(u) NATU’RAL REGEN_ERATIO_N INCLOTING corncme, .

™ MADVAN PraTE for TR YR 1050680 ¥

“20: C’alophyllum elatum. ——Experimenta.l plot 148/35 of Pal.
ghat wag started to study the growth and development of Calophyl--
lum elatum.of known rg-. from the sapplirg to the pole stage. It
was eleven years old at the t1me of formatxon in 1935, - e

Cuaprm [

36 | Ep /q~8/19’$ PA LG Hm
[EYRENT o T STATlsTlcs o f
CALePHYLLUM ELATUM
25 . (w13 PARA 20)
[=20 IS
Sl
y
"
4%
N ®
o
by
o |
<

k)‘-.-.— -~y -

5 (o 5 20 25 3o 35 o
AGE tm yeaRrs

The statement bolow gives the increase in height growth :—

N TasLE VI.
Age Survival. Mean I::::z;o :
Year. ”n height the ‘
years. ) in feet. previous
period.
) ~ PER CENT, f—
1036 .. . o ea .18 100 4-20 L
1041 .. . .o T 17 ) 100 7.90 307
1946 .. .. ee ee 22 " 99 11-90 €00
1980 o er e e 2T b 16- 492
W e e N . 19-00 wy
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" The plot was lghtly thinned in 1951, A graph showirg the
inorease in he'ght w.th rge is attached. The present stocking is
104 in an area of 0-09 acre. A thinnirg will be carried out during
the comirg year and the desirability of converting this into a
sample plot will be considered.

21. Dysoxylum malabaricum.—Experimental plot 23 of Wynaad
Division was started in 1934 to find out the best method of indue-
ing natural rcgeaicration of the spocies in the evergreen forosts
of Chandanathode. The ground space equal to the area of the
crown undor each tree was divided into three sectors and treated
as follows :—

A—Clearirg undergrowth and throe weedirgs a year;
B—Clearirg undergrowth and soil working up to a depth of
5-6 inchos ;

C—Control-—no weedirg or soil workirg,
In paragraph 9 of last yoars report tho conclusion has already
been drawn that treatmont * B’ gives the best results and that

the exper ment w.ll be closed,

Last measurements recorded in December 1954, confirm the
conclusion drawn last yoar that clearing the weed growth and
raking the soil just before tho seed fall is the best trcatment to
induce natural regneration of tho species. Ths oxperiment
" has been kept open for a sufficiently lorg time and it may be closed.

Mesua  ferrea— Experiment plot 23/24, Chandarathcde.—In
the samo experimont, thoro aro now eleven trees of Mesua ferrea
also which wero subjocted to the same trcatment as shown above.
Latest measurements in May 1955 show the followirg seedlings

for the above three troatments:—
A—343.
B—342,
C—115,

It is soen that—
(i) clearirg undergrowth and throe weed'rgs; and

(ii) clearing undergrowth and soil workirg up to & depth of
8-6 inches.

- both induce s‘gnificantly natural regeneration more than control
where nothing was done.

22. Qluta travancorica.—Experimental plots 44 and 48 of Wynaad
were formed in Chandanathode in 1937 to observe the growth
and development of the species from seedling stage of known age—

(i) under complete evergreen canopy ;

(i1) undor top canopy.
respectively. The specics was raised as garden experiments in
1033 and 1934 and subsequently converted into experimental plots,

R MAQRAS ATATA POB THR YBAR 1054-83 Q‘

Cl Ml’-I_

";Ata. ﬁa,Ua.M«CoxM

¢Lole :ﬂMa_ &0
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5 o 5 io 5 2 -
#744,“ W
The follo ¥ing are th> results :—
TasrLe VII.
Hrpors. Average  Averags
menial Survi. heiaht din- Remarka.
plot val, n 1954 meter.
wumber.
PR CENT. INCHES.
i“" Complete evergreen 21 848 8 Survival per cens
© .nopy. has no * signi.
ficance as thin-
ninos were done
\ in 1950.
48 Top oanory . 37 46-0 ]

The results were largely vitiated by the havoc caused by wild
elephants though axperimental plot 48 suffered in a lesger (iegree.
Hywaver tho giod height and diameter growths attained by the
treas show that the spacies can be successfully raired in the locality
where damage by wild elephants can be minimised or prevented.

23. @luta travancorica—Growths and development—Fzyerimental
plot 97/51 of Chandanathode.—This was formed n 1051 « ut of p'ants
riised in ecnerimental groun ) 199/40 in Chandanathods to observe
the growth and divelopment of the species in the evergreen
forests und>r cover of top canopy only. This is & repetition of
experimental plot 48/37 noted sabove. Out of 26 trees selected
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s 5 exist and have roached a height up to 40 feet
29 feet 2 inches) and diameter of 4 inches
, may be noted here that the rate of growth in this

(@ as in experimental plot 48/37.

 ..aght growth curve for the three experimental plots
is attachcd.

24. Natural regeneration by seed.—Experimental plote 54, 55,06 of
Sonth Ci nbat re Division was started to st dy tho effert of clearing
und rrgrowth and rakinv the coil on the incidence and survival of
natural regencration ui dor selectcd mwotker trees of Hegca parviflora
Mesua ferrea and Calophyllum elaiwm. Treatments were applied
und>r each tree as follows:—

. One-third s>ctor left as control .. .. .. C
Ono-third sector weeds cut .. .. .. .. A
And t70 balanco ono-thi- dsoctor urdergrowtks cut
and romoved and s»il working d »ne by forks .. .. B

All t10 0'd so+d inss in tho plot undor cach treo were pulled
out b>fore apslication of the akove trectues te.

Exprimontal plt  54'3%-Hepca  pare flera.— Treatment A
(wending) gives sinificantly the largost number of socdlings above
9 inches in heigl t.

E cperimental vlot 55/33 Mesua ferrea.—Tt is found tlat thore
is n» siy ificant difference botw eon trectment ar d controlin respect
of s >dlings both atove 9 ircles a1 d lolow 9 inches tuough the
earlier yoa s t-cat- d plts Frd letter stocking tlan contiol plots.
From 1951 onwards there wr s no new recruitmert ot seedlivgs below
inch in the vhreo sectors. Marlevs aryear to cat avey tle tonder
fruits bofore maturity. Most of tle tices Lear floves ard fivits
rezalarly av>:y y>yv- althnuzh resruitmont is absont or negligible.

Exp-rimntal plot 56 1933—Calcy hyllum claivm.— TLere aze cnly
two scedlings below 9 inchesin heiet t in the forked area. T)ero are
no plants in the control or weeded soctors.  All the trees aro over-
mature ard no scedfall is reportcd ficm 1943 onwards. Out of
fifteon trees und r observation eight were desd in 1054-f5. The
surviving trees had not flowered in 1954-55. This experiment
has failed to give any useful indications. This will ke clcscd.

25. Hopea parviflora canopy manipulaticn over estcbliched
natural  regeneration— Eagerimerial gldis 72, 73, 74 cf 1938 of
South Coimbatore.——These were opencd in 1938, to determine the
effect of opening of the canopy over establisl ed ard uncetatlisked
natural regene-ation of the epecies with three treatments, leaving
mother trees in all the treatmonts—

A—Clearfelling evergreen forost ;

B—Falling and removing the middle storey only, that is, all
trees not in the top canopy; -

C—Control—no work done. .

Aepe

. SADRAS STATR FOR THE YRAR 1954-55 . i

<% On the:whole clearfelling has given . the best results as compared
with the other two treatments, as regards both height, growth, and
msan diamoter inecrenont. The moan height of the plants after
18 yaars in the claarfelled plot is 27 foot While in the control plot it

-was only 11 feet three inches.

It may therefore be concluded that clearfolling after obtaining
natural regeneration significantly promotes hoight increment, ).
As all plants have reached the sapling stage future measurements
will be taken only once in five years in future.

- A similar conclu ion has boen drawn in experimental plots
163, 164, 165 of 1938 of Palghat in respoct of Pallaquium ellipticum.
Hence this conclusion may bo taken as confirmed.
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28. Hopea parviflora—Froquency of weeding.— Experimental glob
90/1942 of South Coimbatore Division was started to determine
the frequency of weeding in the secord ard followirg years
(only one weeding being done for the weedec Flots in the first year)

fr a crop of Hopea rarvificra  artificially raiced urder the
shade of evergreen forests. Results obtained till 1952 are published
in Statement 3 of Part II of Report 1951-52.

In this experiment there were four treatments noted below ;=
A—Plots were kept as unweeded—control, -

B—Plots weeded once in September in the first year and
once in a year in July in the subsequent years.

C—Plots weeded once in September in the first year and

~ twice & year in July and Septemb

D—Plots woeded once in Soptember in the first year and
thrice a year in May, July and September in subsequent ycars.
Treatmont D has given the best height growth. It may be stated
that regular weedings three times g Year till the seedlings reach
the sapling stage encourages rapid height inrrement.

Annua! measurements were
This experimental plot is propo
year.

er in subsequent years.

discontinued from 1053 onwards.
sed to be thinned in the coming

Exverimental plot 89/1942 oy Wyr
started in 1942 to dotermine the freguercy of wecdirg LOCCEERTY
for establishing an artificially raiccd acp of Hcrpea gertifara iv en
evergreen forest. Tho rocults fo far chow t!at we dirg thiice a

year gives significantly best mean height ard higl est evivival Fer
cent,

azd wae 8 similar exyeriment

27. Hopea parviflora—canopy manupulaticn to regulate devclep-
ment of established seedlings.— Experimer.al Ilote 96, "€ of Scuth
Coimbatore were startedin 1937 to observe develerment of

established natural regeneration of Hopea parvificra thieo fuet to
eight feet in height as follows :—

Experimental plot 76—under evergreen top carory shede

Experimental plot 76—after clear felling tLe overwocd.
Latest measurements indicate that the nvmkber of survivals ard
moan height are distinctly greater

] in the clecarfelled plot.
The indications are therefore that clearfell.ng the overwood Lerefits
tho natural regeneration appreciably.

1.g MAURAS STATS FOR THE YEAR 105455 } ]
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of tending natural regeneration.—

Ex:::ii‘:;:‘l‘ pﬁ::e??. ::0:,6 tB o{ 1932—Chandarathode .were started
i 2 to study the effoct of tending natural regereration of M esua
- in seedling and sapling stages by reducing competition .by
i:::: spocies in the underwood. The latest moasuxo'ments wl:n:,h
cbrdod in 1953 show that the mean annual increment in

We.l‘e - :ametor and in number of treos below and over five
hﬁlgh.f' dl?’nlllt is groator in the tendcd plot than in the control plot.
o hfe;gnding are more prominent in tho earlior years. Tending
e ration of Mesua ferrea inseediing and sapling stages
— r?gene mpotition from other species is therefore distinctly
:Z :;i;l:ll}logr r})\e zstablishment of natural regeneration. These will

n

be closed.

: lot 147/38

Rate of growth—Ezxperimental p J
2. M“ME,{;::;:;Q plot 147/1935 of Palghat Division was
z::l:oha:t:d y the rate of growth of Mesua ferrea of known age
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from the sapling to the pole stage. The stat

. . . . ement gi
gives the incrzement in height since 1935:— - - given below

TaBLr VIII,
Agc- Survival Mean
Yeor. n per Reight in

years, cent. Jeet.

1038 .. e 12 100 470
141 .. .. - 17 100 688
1943 .. .. .. 22 o8 990
191 .. .. . 27 96 13-70
1938 t 34 95 16-80

Rato of growth is shown in the form of a gra,ph;

Idnormo
ures
the”
pe~iod
n feet.

2-18
3-02
3-80
310

FY 1

-8

A—rS

L8 MADRAS -STATE FOR THE YEAD 1084=88 1¥:

** 30, ‘Pallaguium ellipticum—Canopy manipulation cver estab-
lished natural regeneration— Experimental plote 163, 164, 165
of 1938 of Palghat.—These experimertal plots weire formed in
1938 to determine the effect of opening of canopy over establisked
end unestablished natural regeneration of Pallaguium ellipticvm
by— o
A—Clearfelling evergreen forest,
... -B—Removal of middle canopy.
C—Control (no treatment).

Measurements recoidod in 1955 after 17 years show that treate
ment ‘A’ (clearfolling) gives the best mean height growth (31 feet
8 inchos) while tho mean height for treatment * B ’ ig only 12-3 feet
ond for ‘C’ 67 feet. :

The indications are that clearfelling an area with estallished
natural 1egeneration of Pallaguium elligticam is sigrifcartly
beneficial to the establishment of ti.e syecies ard pronotes seyid
height gowth. A similar conclusion bas ahe:dy Loon diavr iu
expe.imental plots 72, 73, 74 of South Coimbatore in 161 roct of
Hopea parviflora.

, Plos 163, 184, 165 of Palghat are proposed for closuro as uscful
results have been obtained and these' have Leen kept open for &

. sufficiently long time,

81. Teak—Natural regeneration by seed— Ezxperimental grounds
€47, 448 of Wynaad.—Experimental grouids 447 erd 448 were
formed duaring 1954 in 1892 ar.d 1899 1egeneration arcas re Jcctively
in Begur Range, to fird out if it is possible to irduce natvial 1e-
generation in a pure plantation of teak after tle last tLiLnirg.
There were four treatments—

A—Clearing undergrowth just before seed fall.

B—Clearing undergrowth and running a light ground fire
after the seed fall. :

C—Sowing seeds in prepared patches.

« . D—Sowing seeds in worked patches and then running
& light ground fire,

** Unfortuimately the experiments were vitiated by the foreat
“fire which swept over the regeneration areas in March 1955 and -
‘ail' the seedlings died. However the potition in March 1955 wae
that ¢ A’ and ¢ C’ failod completely while there were a large number
~of seedlings in ‘B’ and ‘D’ thus showing that burning induces
and: &ooelerates natural regeneration. : '

o _ (c) Natural regeneration by coppice.

b+ 88, Teak coppice—Mortality of atools.—Experimenta] plot
~162/1937 of Palghat Division has been maintained. The. object
18 to wtudy- the effeot of ooppicing differens heights with -and

A8 —8 .
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without trimming on the mortality of stools

produced and their subsequent development,. | umber of $tools

Tl}efq ‘were four treatments— ‘

A—Low outti i . '
ing. utting (as near the ground as Possible) with tm.?
B—Low cutting without trimming, |

C—High cutting (stumps 0 inches to 12 inches) with tﬁﬁ:ming
D—High cutting without trimming,

~ During the year a part of the plot was clearfol] in
the diversion of the Highway between Coimba.toree e:ngo}:?ghu

and on account of this the ares of the plot h
_30 acres to 18 acres. P % been reduced from

Analysis of the latest measurements taken ;
' C n in 1
there is no difference so far between high cutting ax?g ﬁéﬁlowtﬂ'mt
or between trimming stools and not trimming stools cutting

This is indeed a happy result particularl :
work is done mainly with illiterate ma.zdoorév tiiofggisttﬁit::igz;

of a contractor and it is practically impossib]
¢ut the stumps low or to trim the sto%ls. ®tomake the mazdoors

. 33. Coppice—Teak—Reduction of coppie
stool.—.ExperimentaI' plot 142 was sta,rt(z:ip;ne l‘ggggtivti?h‘!; 2, 1 per
determine whether it is advisable to thin out the teak view to
shoots when grown for the purpose of producing pol coppice
are four treatments as below ;— poles.  There
A—Reduction of coppice shoots to one shoot.
E—Reduction of coppice shoots to two shoots

- U—Reduction of coppice shoots to four shoots
D—Control. '

_ Analysis of results shows that best height
are exhibited by the treatments in the' followi
to one shoot : two 8hoots : four shoot,
are interested in total volume production ;G:nai rfgg&rol. But we
of the individual coppice shoots. We not the size

. ; . will have to wait til]
rofation to ascertain which treatment oj _walt till the
production. nt, givos th? mazimum voluxie

nd diameter growth

(iii) SEXDS (COLLECTION, WEIGHT, GERMINATION prp c'n‘-r’ '
PLANT PER CENT, ETC.). o

84. Supplies of seeds, seedlings and stumps — Aq ‘
Silviculturist was in-charge of supplies g’; seedsusud' 1_::6 State
stumps for the various officers of the Madrag St;t:e andedb 5;” lntg

. various officers outside Madras in India and also outaide India, -

ng order. Reduction .

_ 14 MADRAS STATA FOB THB YEAR 1054~55 pC

During the year, arrangements were made for the supply of 213

indents comprisirg 35 spec'es and an aggregate quantity of

20,485 Ib. of seeds. A large proportion of this stock was collected
by the Research staff in addition to their duties. Seeds of Madras
origin are particularly popular with various officers of other States
in India. The gross revenue realised by seed supplied during the
‘year was Rs. 7,324-11-5. :

The enormous volume and variety of seeds collected and supplied,
either directly by the State Silviculturist or under his auspices can be
gauged from the tabular statement in Appendix D which furnishes
the details of various seeds collected and supplied to various inden-
tors.

During the year 9,935 1b. of teak seeds and 102,950 teak stumps
were supplied to indentors in and outside Madras State. This is

" particularly brorght to notice as teak seeds of Madras or'gin are

deserved’y hold in h'gh regard by everyone in India and abroad. =~

35. Germination tests and seed weighments.—All seeds received
in the research centres were tested to ascertain the weight of seed,
the germinative capac'ty and the plant per cont. The results of
these tosts are embodied in Appendix E-1.

36. dids to germination—DPre-treatment of seed—36-A. Pree
treatment.—Rout'ne soed pre-treatment tests were done with a
large number of specics, the treatments used being, cold, hot and
boiling water, with an untreated control in each case. The results
are progrossively combined with the previous year’s results, and
results up to date, are indicated in the following paragraphs.

36-B. The germinative capacity of seed of the following
species was not apparently improved by any of the treatment

‘used :(—

Acacia auriculiformis, Acacia cyclopis, Acacia ferruginea,

" Acacia leucophoea, Acacia melanoxylon, Acacia planiforns, Acacia
- saligna, Acacia sundra, Acrocarpus fraxinifolius, Albizzia amara,
" Albizzia lebbek, Bauhinia racemosa, Bischofia javanica, Commiphora

caudata, Eugenia arnoftiana, Givotia rotileriformis, Grewia tilioe-
folia, Holoptelia integrifolia, Leucaena glauca, Markhamia platy-

* talyx, Poinciana elata, Premna tomentosa, Prosopis julifiora, Prosopis

apicigera, Zizyphus glabrata, Zizyphus i?}curva, Zizyphus jujuba and
Zizyphus xylopyrus. .

36-C. The germinative capacity of seed of ‘the following specié.

- has apparently been best when sown without any treatment :—

© Anacardium occidentale, Azadirachta indica, Berberis tine-
‘toria, Cassia siamea, Chorisia speciosa, Cupressus torulosa, Dendro-
calamus  strictus, Elwocarpus oblongus, Glochidion neilgherrense,
Hakea saligna, Ligustrum neilgherrense, Litsea zeylanica, Mahonis

* leschenaullis, Meliosma wightis, Michelia nilagirica, Quercus inicana,
' Bapindvs emarginatus and Tamarindus indica, ’ '

AB.S—34

. e ey
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"~ 86-D. The germinative capacity of seed of the following speoi

, , follo
‘has apprently been best when t i o
24 hours prio); to sowing :— on they wex.‘e soaked In cold wate? for

Alangium lamnarckii, Ailanthes excelsa, *Bombax :
Gaa.gz:a margina_ta, Chickrassia tabularis, Ha’m'sonia ben”;::a biugc{:m?.
fe{a indica, Ochro'mq lagopus Pinus longifolia, Pinus insignfs Pmanm-
‘mia glabra, ﬁoymzda febrifuga, Thyrostachys oliver: and Pteroe
‘carpus santalinus when sown without removing the seed coat

~ 88-E. Treatment with boiling ' water (water i
7 ) : 20 -
volume of the seed used is brought to the boil, is taken oflfntl;z ;l'l:

the seed immediately put in and left till col i
- the germination of - — cold), appears to increase

Acacia baileyana, Acacia  cyamophylla, Acacia dealbata,
’

Acqcta decurrens, Acacia mollissima and Myrsine wightiana

36-F. Treatment with boiling water as described in the

revious pars, h ) .
g&tion of _1: graph appears to decresse appreciably the-»'germi-

. Adenanthera  pavonsana, Alangium la it i

:;M?ca’ Balanocarpus wutilis, Bauhinig purpu:):gm’%%mfmdtmlamm
gncym, Ca%gphyllum elatum, Canthium didymum bass'ia a"zu,a;iculata.
.la?-sizwcj}i;lsfgo ’h oCrzssw d‘m:rgtmta, Cassta siamea, Chickrassia lab'u:
laris, o siIs)sOid exceloa, Chlorzylon swietenia, Dalbergia latifolia
; es, Dendrocalamus strictus, Dolickandrone crisps,
.%o.lwhandrone falcata, Erythroxylon 'monog;ynum Evodi  roztur.
gJ JZ?;: ruf;-zzﬂel;z;l;antztm~,. Gluta travancorica, ’Gmeli'r:: ::bfg“e;.
Ju era, ersteemia flos regina ; )
vg;gust.mm neilgherrense, .Litse&ﬂ zeyl%nié’,%gigﬁﬁzc%@nfw% '
angifers indica, Neolitsen zeylanica, Palaquium iiptioum,
Pinus mmgms,.Pzthecolobium dulce, Pterocarpus dalber’ iod zpl"c er.

_ carpus marsupium, Schleichera trijuga, Sterculia urég.e Le;t, ;f"O‘
nux vomica, Strychnos potatorum, Tectona grandis ’Ter:rili‘;mln?t;

_ chebula, Terminalia crenulata, Terminali :
- olivers, Vaferia ndica, Vitex’ aﬂ%ﬁ%ﬁal’zgzﬁ% _Thyrostacfzya
. peduncularis. ' rorade sod Vites

36-G. The results of pre-treatment tests are summarised in

- Appendix E-2. Generally 100 seeds were used for each treatment

‘in each test. T . .
o) 8 he results of the tests in previous years are alao

36-H. Seed pre-treatment—Obdudate  species.— .
 species which usually give a very low or iﬁﬁ;ﬁ; g?rl;in:‘:%om&
" cent were .evxpe_arlmented on with special tests to try and inoroass
“t.helr germination. The treatments were (a) controly(b) s 1ncrease
- lime water for 24 hours, (c) soaking in cold water fon 40 hgakmganlﬂ

~then keeping moist in straw out of freée circulation of air (ferm?t. \
(d) soroching over a fire, (¢) soaking in concentrated sul hu'rin .n;f.;:
nd (f) exposting tosun and watering on alternate d,y?. o &

e [

_ table below :— . .

. yW.MADRAS STATS FOM THE YEAR 1934-8%- %

. 86-1. Results including those of previous years are seen in the

Percentage germination of seeds treated ) iy - -
—

Bpeciss. "Number Con- Lime Ferm- Scor- Sul; Weath-
S of tests, trol. waler. enting. ching. ma oring.”

Acaola arabica .. 1 120 . 134 .. o8

L4
Acacia  auriculi- 21 9 .. 0 . [ e
Jormis. .
Acacia leucophloea. 43 13 .18 . 14 '}
Alangiun lamarckst, 1 2 - 3 - . ]
Acrocarpus frazini- 80 9 6 13 4 (>
. Joliua.
QCalophyllum elatum. [ ] [} .o . . 2 -
Canthium didymum. 2 0.3 .- 0-4 . 12 o8
Casia auriculata .. 10 7 - 8 25  §
Oaseig fistuls .. 43 12 9 10 . 28 (]
Oassia marginala . . 12 20 13 9 - 38
Erthoxylon  mono- 13 8 - ] [ ’ R
gynum,
irvotia roltlers- 9 3 .. 8 .. 03 [
Jormis. .
Pierocarpus eanta- 43 24 .. 21 ] 10 19
Jinue.
Terminalia chebulo. 43 10 9 28 16 I ' ]
Trema orientalss , . 24 13 . .. ¢ . -

Other remarks.—Sced passed through gosts gave 21-9 per cent,

36-J. Concentrated eu'phurio acid treatment appears to
have appreciably improved the germination per cent of Acacm
Arabica (almost equal to seod passed t}}rough ggmts), C'as.sz.a aurs-
culata, Cassia fistula and Cassia marginata while fgrmentmg has

ntly improved the germination per cent of Terminalia hebula,
and slightly that of Acrocarpus frazinifolius. -

36-K. Special pre-treatment for certain geeds.—Oortuin species

respond to special pre-treatment and give increasod germination

r cont with such treatment. Those are described below _ in
alphabetical order:— :

(i) Acacia arabica.—The pods are fed to goats and the seeds
which pass through the body of the goats, give better ger instion

‘owing to softening of the hard seed coat.

(ii) Acacia mollissima.—The testa is very hard and’ without
pre-treatment the seeds give a low germination per cent (5 per cent),
The usual method of pre _treatment is to boil water (about five times
the volume of seed t0 be treated) in & drum ;. just when the water

“has started to bail, the fire is removed from underneath, and the
. goeds are put into the water and woll stirred. Tho water with the
- geads is-then sllowed to «coal for. 12 hours. Finally the seeds are

washed 4 or & times in clean o0ld water to remove.the .gumm
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mucilage and dried in the shade. Seed, pre-treated in the above
manner give s germination per cent of 53 to 60 and a plant per cent
of 14 to 20.

" (i) Acrocarpus frawinifolius.—Pre-treatment is not an
important factor in the case of this seed. However in one instance
seeds mixed with chopped straw and watered for one week till
germination resulted in & high germination per cent of 49-8 against
& normal germination per cent of 10. -

(iv) dilanthes excelsa.—Untroated sced gives & germination
;por cent of 10-12 and a plant per cent of 5-7. Suuds s0 aked in
cold water for 24 hours give a germi.ation por ce.ib of 30 to 40 and
plant per cent of 28 to 39.

L (v) Azadirachta indica (Neem).—Seeds are collected from
underneath trecs which «.re fruquented by birds that eat the fruits.

- Whether the seed actually passes through the birds or whether they
just eat the pulp and spit out the secd is not cloar. Probably both
processes occur in nature. Gormination tosts show that such seed
is superior to seeds collected direct from the mother troos. In the
alternative the seeds collected from the trecs should be dopulped so
tkat the sced is wh'te when dry.

(vi) Casia fistula.—Sozking in concontraied Sulphuric acid
increases germinati e cepacity.

(vii) Chrysanthemum  cinerariaefolium (pyrothrum).—Seeds
are sozked in clod wator for 12 hours bofore sowir.g. '

(viii) Bucalyptus citriodora.—No pre-troctment of the seeds
i8 nocessary if frosh seeds nro sown. Soeds which huve boon stored
for more than throe montls, should Lowever be pre-troated in cold
-water for about throe to four hours. This is done by tying up the
seed in a small clnth bundle and immeorsiag it in cold water. The
seeds are then dried in the shade and sown in the nursery bed.

. - (ix) Eucalyptus rostrata,.—Same as for Eucalyptus citriodora.

(x) Melia dubia.—This is a difficult seed to germinate in '

‘normal nursery conditions. Several methods usually applied t»
refractory soods have so far f iled. The mothod doseribed below
:ias 8o £r given the bost results. The scods, soon #fter collection
.are pounded in & wooden morter to romove the.pulp. They are
then spread in the seed bed and covered with a 3 inches Iayer of leaf
litter and burnt. Immediately cftor the burn, the geeds should
‘be covered with & 3"-4° layer of earth and watered liberally.

(xi) Terminalia chebula (myrabolams).—This gives difﬁcu‘!ty
‘in grminetion. By soaking in water for 48 hours and fermenting
“the sued later by keoping it stratified in meist straw under pressure,

for ahout thrve wecks until the seed t?tm'ts to?r:\,ok,‘a. hlgh percen-
“tage of g sminstion is obtained in direct sowings .0 fshe open or in

0f MADRAS BTATE FOB.THE YEAR .1954-55 - - - a8 .

i (iv) NURSERY WOBK, - : .
87. Nurseries were maintained at all the Research centre: Begur,
Chandanathode, Kannoth, Nilambur, Dhoni, Topslip, Denl:;.nikgz;l:‘
Benneri for raising stock for experimentas purpuses. New nurseries

were also started in the new centres opened during the year
Markanam, Vemburuli and Rameswaxg.em. ing the yoar namely

(v) ARTIFICIAL REGENERATION, .
38, As teak (fectona grandis) is the most important species o
. . n
whxch-congxdemblp research is being done in this Iét’.a.te, exll)):rimentl
on teak will be discribod in the first place. Thereafter the results

of experiments on indigenous bardwood speci X !
alphabetical order, pecies will follow in

Softwoods.—Softwood species particularly, those suitable for tﬂe

‘match and plywood industries havo continued to roccive attention

and. more data have besn collocted on evodia roxburghiana, melia
dubza: opmdiqs mangifera, sterculia alata, sterculia companulata
vateria indica, ailanthes malabaricum, zanthoxylum rhetsa and
bombax malabaricum. These will be givon in alphabetical order.

E':'totics.——Finally experiments on exotics will i i
alphabetical order of the species, 108 Wi ‘1_’9 given in the

(a) Ezxperiments on teak. ..
39. Teak—All-India teak seed origin expers ! h
- periments—Sample plots
86 to 119 of N lambur and sample plots 2 to 17 of South OOimII:atosc. -
Expemment.e sterted in Nilambur (sample plots 96 to 119 of Aravalli-
kava) a.x_ld in South Coimbeatore (sample plots 2 to 17 in Sichali-
pallax.n) in the year 1939, in' 1934 regeneration area, were continued.
In Nilambur there are six seed origins, namely :—
(1) North Burma,
(2) South Burma,
(3) Travancore,
(4) Anamalais,
(5) South Bombay,
(6) Nilambur ;

and there are four sample plots for each seed orig® i ;
South, four seed origins were tried, viz., (1) Sogtﬁ.Blf:lm?a.mx(;l))m
malais, (3) Mysore and (4) Nilambur. There are four B&I;l le plots -
for each seed origin. In Nilambur plots, last thinning wa.spdoxI:e i
May 1949 at the age of 15 years and last measurement v ”
in May 1949. In Coimbatore South, the last thinn o in

February 1955 and measurements were also recorded.mgT;xV:.8 m(::.:::
ments are yet to be analysed. Measurements of 1949 in Nilambu;
plots show that &s regards both height, diame ' .r breast height and
volume production, South Burma and South Bombay are agpprz:i.

mately equal and lead the rest of the geed oFigihs; wa

'
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oomea next. The volume production per aocre as per 1949 measure

ments are given below for reforence :— ~

CUBIO
FEET.
South Burma .. . .. .. - L110
South Bombay O )
Nilambur . e . o .. 848
Travancore . .- e . 812
. Anamalais .. o . .. . .. 778
S NorthBurma .. .. .. .. .. ... 745

Measurements of 1949 taken in South Coimbatore plots showed

the following as rcgards volume production in order of merit :—

CUBIO

FEET.

Mount Stuart .. . .. 2,400
Nilembur 2,160

~ Mysore .. .o .o .. . 1,830
* South Burma .. .. .. e . .. L132

Wiile in the Nilambur sample plots, South Burma and South
~ Bombey were loading as regirds volume. P:roduction in tho South
Coimbatore sample plots, the locul Mount Stuart ovigia occupies
the first place #s reg rds volume produetion, whilo Nulmbur crigin

-—

wa

follows closoly boebind with South Bomwbry in  tho list place. -

Tur indieetions « florded by those two sota of sample plots are vnere-
foie contradictory for the prosent and hence further obsorvations
are necessary bufore we can dr..w any dofinite conclusivas.

40. Teak-—Imperata grass in plantations. —The problem ot the
presence of Imperata cylindrica g-ass in toak plantations has becoa.a
_very sorious in parts of Wynaad and Tiruchirappalli. Apart from
beirg a serious fire hazard, it is also smotherirg the young teak
and arrestirg its rate of growth.

An experiment was tried in Kargndi, N:Igiris Division, of plan-

ting -outtings of glyricidia macu'ata. - The cuttings failed as they
were obtained from Coimbatore and they dried up n transit and

did not sprout.

“In the following year, glyricidia maculata will be introduced by

direot sowings and results o .served.

41. Teak—Experiments on espacement.—Experimental plot No.
149/ .93% is an espacoment experiment in first quality second rotaticn -
teak area to compar- 6’ X 6’ espacement with 8§’ x 8}’ espacement. :
Latest measuremonts show that the wider espacement gives signi-

fioantly better mean height, .

}
Y

IN. MADRAS STATE FOB TEBR YEAB 1964-5§ .

~Experiniental plot No. 1560/38 of Nilambur is a repetition of the
sbove experiment in second quality teak area. Here the wider .
espaosment gave better mean height but the increment in height -
was not signficant,. "

41-A. Experimental plot Nos. 159/1940 and 160/1940 of Nilambur - -
form a similar set of experiments to compare the effects and costs
of a 6’ X6’ espacemont (with 1,210 plants per acre) and a 8} x 8§’
espacement (with 605 plants per acre) in a Nilambur I and II
quality (corresponding All-India qualisy IT and All-India quality ITT)
Second rotation teak plantation. Here also the wider espacement
gives signficantly better mean height egrowth in both the plota,
The measurements are furnished below for reference—

TasLe VIII-A.—Measuremenis of mean height growth of teak with
bwo espacements of 6’ X 6" and 83 X 8} in experimental plod
No. 159 of 1940 tn I quality teak plantation;—

Mean heigh! of teak
in feei. Remarks.

Year. Ay
6'x6 B} x8)

10¢0 .. . . .. .- .- Year of planting.
1942 .. . . . 10-9 13:8 .
1043 .. . . . 16-2 19-9 Not significant.
1944 ., .. . .. 215 24-3 Do.
1045 . .. . 1’ 271 31-9 Bignificant,
1946 . .. .. .. 27-8 33-6 Do.
1047 .. .e .. .. 301 361 Deo.
1048 ., .. . .. 81-7 37-9 Do.
1950 ., .. . .. 380 420 Do.

TaBLE VIII-B.—Measurements of mean height growth of teah '
with two espacement of 6’ X6’ and 8}’ X8}’ in erperimental
plot No. 160/1940 in II quality teak planiation.

Mean height of teab
n feet.
Yeor. ’ A - Remorks.

6’ x 6 8} x 8§’
l"’ .. .. . s 8'3 8'9 13,
1043 .. .. . .. i2-8 15-1 Significant,
1044 .. .. .. .. 189 20-5 Not significany.
1048 .. . . e 25-2 285 Do,
1046 .. . . .. 271 299 Do.
1047 .. .. .. .. 20-2 323 Bignificant.
1948 .. .. .. .. 321 364 Do.
1049 .. .. . .. 340 877 De.
w0 .. .. .. .. 858 39-0 Do.

The general conclusions are identical for both experimental
plot Nos. 1591040 and 160/1940 indicating that the results
can be applied to both Nilambur T and Nilambur IT quality
vlantations. Thess are as follows :— AR

(i) Judged by mean height growth 83w 8}’ espacement ie.:
dgnificantly better than 8’ X 8’ espacement, : o R
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(i) Also judged by cost of planting and weeding and tending

up to end of the first three years, exclud.1 g nursery cost of stumps,. :
8}’ x 8}’ espacement (cost Rs. 18-10-0) is cheaper than 6’x6' .
espacement (cost Rs. 23-14-0) by about 22 per cent. This dispels -

the traditional fear that the wider espacement will induce a more
rapid and thicker growth of weeds and c.imbers which will involve
increased cost of weeding and tendirg. .

42. Teak—Sorting seed according to size.—Large-scale planting
out experiments to determiue whether a selection of teak seed by
size has any effect on lator growth and development of resulting
trees and whether such a selection of seed would result in breeding
of any particular size of teak, were started.

: Experimental plot No. 55/18380of Begur, experimental plot
No. 166/1938 of Wynaad, Palghat, were i:urmed with the above
object of comparing the growth of trees rnised from seeds of four
different sizes as saown bolow :—

A—District sample seed econtaining all sizos mixed together;
B—Selected big seod—~0-7 inches diamoter and a.ove;
" C—Medium seed—0-3 inches to 0-5 inches in d.ameter;
D—8mall sexd—below 0-3 inches in diameter.,
Height measaremont in 1946 showed 26 feet mean heigut and there

was no sig iificant ~iffer -nce in the mean heights of trees from
different sizes of seeds for both the coentres.

Survival per cent has no significance as thinnirgs have been
carried out in the years planted with d fferent s'zcs of seeds. There
has been twr fore no sig1ficant diffeience -n the height growth
of trees raised from sreds of d fferent sizcs. Th's is however
s long term experiment and so this will be maintained and further
observations made.

It is interesting to observe here that a similar experiment
oonducted on different sizes of seeds of terminalia chebula by the
Central S.liviculturist, revealed that there was no significant diffe-
rence, observed due to the size of the seed (vide Forest Re-
gearch in India-—1950-51—Part I),

43. The effect of size, age and condition of seed bearers on deve-
lopment of plants.—The effect on grrmination of seed from-—

A—Old hollow over-mature trees ;
B—Well grown trees approaching maturity ;
C—Immature trecs; :

at three centres for Tectona grandis, Dalbergia latifolia, Plerocarpia
marsupium and Terminalia crenulata, was last reported in para.

graph 78 of the Annual Report on Silvicultural Research for the -

year 1949-50. Since then measurements have been recorded in 1954

and analysis of the resulte shows that in general, seed from over -
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mature and undermature trees is as good as seed from mature

trees. To tost whether this observation holds good in the later
development of plants, large scale experiments were started for
each species in each of the 3 centres, the species beirg raised by
stump plantirg. Measurements were last taken in 19656 and the
followirg shows the analysis of the data collected up todate,
This daia reveals that as regards survival percontage and mean
height, sceds coilected from over-mature trees are even better
than seeds from mature trees, ete, :

Wynaad— Experimental plot No. 36 of 19$37.—Dalbergia
latifolia.—No siguificant difference in he'ght or survival per cent,

Coimbatore South—Experimental glot No.78 of 1938—Dalbergia
latifulio.—Last measured in 1950, Seeds from over-mature trees
gives significantly the best mean height, next best fiom mature,
and poore:t from immature trees.

Coimbatore South—-Experimental plot No, 79 of 1938—Termi-

~ nalia crenulata.—No sigiificant difference in the mean heights of

plants from the three or gins. Immature trec seeds gave the lowest

survival per cont, over-mature tree sceds the highest survival
per cent.

Palghat—Experimental plo* No. 157 of 1¢ 37—Dalbergia latifolia.
—Seeds from over-mature trecs gave the best results, next seeds
from mature trees and poorest from immature trees.

Generalisirg the results of all the above experiments we reach
the conclusion that socds from trees below 3 feet in girth (immature
trees) should not be col ected; sceds from over-mature trees give
better rosults than those from mature trees. We may therefore
collect seeds from all trees except obviously immature troes.

44. Teak—Comparison of trees raised frem plantation seed with
those raised from seeds from natural forests.—Experimental plot
Nos. 66 of 1940, 79 of 1941, 85 of 1942 of Wynaad (Begur Centre)
experimental p'ot No. 83 of 1940 of Coimbatore South and No. 171
of 1940 of Palghat were started for the purpose noted above.

So far there has been no significant difference in the mean
heights of trees raised from the two origins (except in the case of
experimental plot No. 85 of 1942 of Wynaad where plantation seed
gave better mean height growth). It is not however known
whether any desirable or undesirable timber qualit'es are trans-
mitted by such selection of trees. In view of the fact that the seed
from which these plantations were raised, have be:n obtained from
natural forests, there is reason to believe that such is not the case.
Besides in Nilambur, Wynaad and South Coimbatore, plantations
have been formed on a large scale, cutting natural forests containing
teak trees. Seed for local use and for supply to forest officers
outside the State is being collected. chiefly from teak plantations.
Hence the result of this experiment will only be of theoretical

:interest and will ot be of any practical application, o
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48 Splitting of teak stumps—Ezperimenial Ground 334 of 1949,
Begur—This is a comparison experiment on the growth of teak
raised from ontire stumps, halved stumps  and quartered stumps. :,
Latest measurements in 1955 show as followsi— S

N

TanrLe IX. .

Survival © Height-

per cent. growlh,
¥BRET.

A—Fntire stumps .. e em . 82-3 1530
B—Halved stumps ,. . . . 82 148
O—Quartered stumps .. .. .. &4 146
D—Two quartored stumps . . .. . 84 138

© The results confirm the conclusions already reported that both
in survival per cont and height growth, thero is no significant diffeg-
ence between entire stumps and halved stumps while treatments
«Q’, ‘D’ have fared badly. Entire stumps are safer ; but at

“times of short supply of stumps, halved stumps can be used with -

guccess. More or loss similar results were obtained in Experiment
Ground 234 of 1950 of Kannoth.

If the matter is considerod from the point of view of regeneration
of maximum number of plants {rom the same number of stumps
quartered stumps and halvel are better than entire stumps
as they yicld 176, 164 plants respoctively against 100 plants for
100 stumps in each case. As thero islittle difference in the maximum
number of plants trom quartered and hzalved stumps, halved stumps
which g ve slightly better height growth can be freely recommended
at times of short supply of teak stumps.

It is interesting to obsorve here that a somewhat similar results
was obtained by the Central Silciculturist (vide Experiment 26-A of
1950—reported in * Forest Research in India 1950—51 ).

46. Teak—Comparison of good and malformed stumps—Expers-
mental Ground 335 of 1949.—This wasan experiment to compare
the growth of trees from good stumps with those from malformed
stumps. Latest measurement in March 19556 show—

TanLe X.
Survival Maan Reight.
por cend.
FEXED.
Good stumps . S 74 137
Masiformed stumps .. . . . 18 16-0

. The malformed stumps have given better survival per cent and
better mean height thorgh the difference is not significant. - Mal-
formed stumps can be used as freely as stumps of good form.

- 47, Teak—Preparation of stumps in nursery—Stumping tegk
“§m rwursery ‘ed and suling out the plants from nursery  bed
afier a week or len days versuse district practice—Ezperimental
" Grounds 375 of 1951, 396 of 1952 of Begur and 265 of 1951, 274 of
1052 ond 288 of 1053 of Kannoth~—~A mumber of garden experimente
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" were conducted in Begur and Kannoth centres with the object of

comparing the growth of teak from stumps prepared under the
following treatments :—

A—Teak seedlings in the nursery beds are cut at a height of
1 inch to 2 inches above ground level and these are pulled out and
made into stumps sfter an interval of a week,

B—Plants are pulled out and made into stumps straightaway.

. An examination of the results of measurements recorded in
March 1955 shows that there is no difference between the two treas-
_ments.

. 47-A. Teak—Cutting back one year old plantation—Experimental
Plot 174 of 1953.—In this experiment, the object was to compare
the effect of cuttirg back a one year old teak plantation and non-
-outting of the teak plants. One half of an arca was cut back and the
‘other half was kept as control. Moasurvments after one year show
that the cut back plant havo a mean height of 63-2 inches while the
‘mean height in the control plot was only 50-5 inches. The difference
is significant. Howover, further observations have to be made,
If, however, a one year old planatation happens to be accidentally

burnt, one need not be sorry and the charred and damaged plants
can be cut back.

48. Teak— Manurial experimeni—Experimental Plot 173 of 1953
‘of Nilambur.—Experimontal Plot 173 of 1. §3 of Nilambur was started

- in Panangode and Walluvaseri to find out the effect of application

'of superphosphate to teak plants in the 1952 teak plantation.
There were four treatments as below;—

A—control.

B—23 oz. of superphosphate per plant.
C—4 oz. of superphosphate per plant.
D-—5} oz. of superphosphate per plant.

-'The superphosphate was applied to the plants after a soil working
to a depth of 9 inches to 12 inches round each plant during the
third week of April when the teak plants were one year old. Appli-

: gation of 4 oz. of superphosphate is distinctly beneficial when com-

-pared with control (no manure). The experiment is however
vitiated by the fact that manured plants had a soil working along
with the application of manuro while the control plots did not have

“ the benefit of this soil working. There was no initial comparability

“in-the heights of the plants allotted to the different treatments.

Th‘e fdllowing tables compare the increase in height grdwth
between the measurements taken on 1st May 1953 and 12th March

4 AR54 in the Panangode and Walluvasseri experimental plots giving

e difference or the increase in height growth during the. period.
This method of comparison eliminates to & certain extent the
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differences in the initial height growth of the plants in the sub.
plots allotted to the various treatments :— '

TasLe XI.
Panangode.
A B g D
Measurcmonte of 1953 .. . 16-38 16-68 18-56 1528
Measurements of 1954 . .. 568 62:'3 85-9 §0°'3
Difference .. 40°42 46°68 47-64 4108
Wallugassers.
A B ¢ D
{nitinl measurements of 1958 .. 18:49 145 13-27 1226
Measurements of 1954 . .. 4378 410 _ 415 390
Difference .. 2326 268 2323 2674

————— —— ——— ———

Comparing the increase in height growth during the period it is
found that application of manuro doos have a beneficial offect and
that treatment * C’, viz., 4 oz. of application of manure produces the
best results.

Cost of application of manure.—The cost of application of manure

at 4 oz. per plant at an espacement of 834’ X 83’ comes to 150 Ib,

or acre, or Rs. 18 labour charges for workirg the soil to a radius

of 1} foot to 2 feet and to a depth of 9 inches and mixing the

manure will be about Rs. 8. The total will therefore be Rs. 1848
=Rs. 26 per acre.

Manurial treatment at a cost of Rs. 26 per acre will be justified
financially only, if as a result of accelerated rate of growth due to
application of fertilizer, a saving can be effected in woeding charges,
For raising teak plantations by the Kumri method, three depart-

mental weedings are done after the Kumridar harvests the Kumri
.crop in the first year ; and sgain three weedings in the second year.

_About two weedings are done in the third year also. The total cost

of all these weedings wili bo Rs. 10 + 20 4 7=Rs. 37 per acre.
It is possiblo that the use of fertilizers will result in savings

under weeding. This will have to be examined in further replica-
tions of the experiment. :

¥

49, Teak-manurial experiments—Experimental Plot 175 of 1958
of Nilambur.—This manuring experiment was formed on 13th

September 1953 in 2 acres of the 1953 teak plantation when the

plantation was a few months old. The four treatments were—
A—Control—No application of manure.

. B—2 oz. of superphosphate applied on 21st Ooctober 1088 .

hen the plants were six months old.
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.. C—38 oz. of superphosphate applied on 21st October 1953
when the plants were six months old. :

- D—4 oz. of superphosphate applied on 2lst October 1953
when the plants were six months old. _ .
The initial measurements taken on 21st October 1953 were

computed and the average he:ghts of plants for the four treatments
were a8 follows :—

A—13'05 inchel.

B—12:09 inches.

C—11-8 inches.

D—11-9 inches,

As there was no initial comparability between the sub-plots allotted
to the four treatments, the measurcments of 1954 were analysed
takirg into account only the differences in he‘ght between the dates
21st October 1953 and 19th February 1954 in respect of the four
sub-plots. The analysis is as shown below:—

TasLe XII,
A B (o] D
Control. 20z, ' 8 oz, 4 08,
INCHES. INCHES. INCEES. INCEES,
Initial measurements on 21st 13 05 12:09 11-8 1100
October 1663.
Measuroments on 19th Feb.- 15-8 158 177 17-8
ruary 1054. .
Difference, i.e., incerase in 2:78 8-51 59 (T
height growth.

It is therefore seen that the application of manure has beneficial
_effect on height growth and that 4 oz. of manure per plant gives the
maximum height growth.

50. Teak— Plantation raised with Kumri—Ezxperimental Plots 176,
177, 178 and 179 of Palghat.—At the present time, teak plantations
are raised in conjunction with Kumri (i.e., Taurgya) in the majority
of the teak plantirg areas. It was therefore considered necessary
to start experiments to find out which Kumri crop did the least
harm to the growth of the teak. Accordirgly Experimental Plots
176,177, 178 and 179 of Palghat were started in the years 1943 to 1945

"o determine the best field crop for raisirg teak under Kumri. In
“each of the experiments there were seven treatments, namely, six
*“Kumri crops and one control without & Kumri crop. The six kumri

orops were—

Hill paddy ;

..~ - Cotton ;
..~ .Ragi;
¢.i .Tapioca; and

wii « Homegmam. . °
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® The indications so far show that there is no significant difference
in the mean height of teak under any of the aix crops tried. Henoe
there is_nothing to choose between the six Kumri crops and the
Kumridars may be permitted to raise whatever crop they like.

51, Deterioration of site quality in second rotation pure teak
‘plantation crops.—There has been a widespread apprehension in the
past that there is steady deterioration of soil and consequent lower-
ing of site quality under pure teak plantations and that therefore,
» second rotation teak plantation raised after clear-felling an existing
teak plantation will be appreciably poorer in quality than the first
rotation orop.

. To ascertain how far this is trus, sample plots 17 (a); 18 (a) and
19 (a) were laid in Nilambur in the exaet sites occupied by the
sample plots 17, 18 and 19 which were first rotation teak plantations,
after clear-folling and replanting. The site quality. of the first
rotation toak plantations in sample plots 17, 18 and 19 is available
from measuremaents. The site quality of the second rotation teak
plantations have now been computed; the following tabular
statement shows the results :— ‘

TasLe XIIL
All-India  ~ All-India este
site quality guality in | Remarke.
Sempls plot sembers.  sn firet second, .

rotation. " rotation.
11-4 .. .. 1L IY 17 11 Considereble increass in
; site quality,
18-A . . 04 Il 08 III  Blight increase,

. 19-A . . 16 IV 1.0 IV Slight deterioration.

The above figures show that there is a slight decrease in siige
quality in poorer soils such as All-India Quality IV while there is
on appreciable increase in site quality in higher quality soils such as

..All-India Quality IT and IIT,

' The above indication is corroborated by observations in other
. sample’ plots located in second rotation teak plantations. There
. are several teak sample plots located in second rotation teak plante-
> tions in Nilambur in areas for which site quality in the first rotation
. had been ascertained and noted in the Working Plans prepared by
"R Bournein 1917-18 and by A. R. Brand in 1938. Recent meastre-
. ments of the site quality of these sample plots show that there is

~ & slight increase in site quality in higher quality classes while there

is no appreciable change in site quality in the other cases.

The evidence so far available therefore shows that there is pro.
bably 2 slight increase in site quality in higher site qualities such
as All-India Quality II snd All-India quality IIT while there may
be a slight but not appreciable reduction in site quality in poor site
qualities such as All-India Quality IV. Taken on. tlte whole there
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is no need for any fear that the quality of pure teak pléntat?ons in
the second rotation will tall off, due to adverse conditions ereated

by the continued raising of pure crops of a light-demanding species
such as teak.

The above is a tentative conclusion which needs confirmation
through roepetition of the experiment in different localities. The
magaitude of the evil effocts of the soil deterioration may be so
small that they may not be felt in one rotation ; and hence continued
research on th:s problem is essontial in view of the sottled pol cy of
forest administrations in IndM to raise pure teak plantations con-
tinuously in the same area, on account of these being, probably one
of the most profitable forest plantation crops in the world.

(0) Indigenous hardwood species.

62. Regeneration of evergreen species after clearfelling and burning
tropical evergreen forest.—In experimontal plot No. 70 of South
Coimbatore, an attempt was made to regenerate a tropical evergreen
forest after clearfelling and burning (on the lines of the Bengal
practice), with Artocarpus hirsuta, Hopesparviflora, Swictenia
macrophylla, Cedrela toona, and Pallagium ellipticum with Tephrosia
candida as a nurse crop. The results show that unless sufficiently
protected against game and clephants, it is impossible to grow
Artocarpus hirsuta. Pallaquium ellipticum had also fared badly.
The other species could be grown successfully with a nurse crop of
Boga and a shade croyp of Trema orientolis. Results with (i) burn-
ing ; and (ii) no burning ; are variable,

83. Dalbergin sissoides.—This is very similar to the Dalbergia
latifolia and is found in parts of Palghat Division. A permanent
preservation plot of this species consisting of eleven trees, exists
in Dhoni in Palghat Division. The trees were last measured in
1939 and the average diameter breast height is 21 inches.

54. Dipterocarpus indicus—Experimental plot 50/37 of Wynaad—
Grow'h and developmen' of specics.—Experimental plot 50/1937 wag
formed in Chandanathode in 1937 out of tho old experimental
ground plot 60/1+34 to study the growth and dovelopment ‘of the
species from soedlings of known age to the sapling and polo stages
under cover of evergreen top canopy. The data collected from

. 1937 to 1955 is .given in a chart horewith. Two thinnings were

done at agys 16 years and 20 yoars and the response to thinning has
been quite good. The trees have attainod a hoight varying from
25 feot to 50 feet and g'rth varying from 12 inches to 18 inches.
The species has come up quite well in Chandanathode. As there
are only 28 trees and the mean he'ght is about 35 feot, there is no
need to rdcord ho'ghts hereaftor. Breast height diameter will be
measured at intervals of five years. v

AB.S—3
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65. Hopea parviflora—Experimental
: - plot 45/1937
thode.—~This was formed in 1937 out of experi me/ntal qr(gun?ihaég?m-
to observe the growth and development of the species from seed]i934
of known age to the sa:plix}z and pole stage under cover of 35’
canopy only (i.e., removing in the middle storey, trees up to 3 fi %
girth). Thirty trees are now left after a thinning carrilt)ad outeie:
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1049. The mean height in 1054 at age 20 years is 28-7 feet. The
species can be successfully grown in Chandanathode but the rate of

wth is considerably less than in Kannoth. A graph showing
rate of growth is below 1— v
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86. Hopea parviflora—Raising after clearfelling and burning
secondary growth in shifting cultivation—Ezperimental plots 41, 52 60
of Wynaad—Ezperimental plots 41/1937, 52/1938 and 60/1939—Kan-
noth Range.—These were formed in the years 1937, 1038 and 1939
find out whether it is possible to raise evergreen species such as
Hopea parvifiora, Cedrela toona, Balanocarpus utilis, after clear-.
felling and burning the secondary re-growth from old shifting
cultivation. In experimental plot 41/1937 Hopea was tried in con-
junction with Artocarpus hirsuta and Swielenta macrophylla. Here
Artocarpus failed completely. Between Hopea and Mahogany,
the latter has put on better height growth, but Hop:a has more
survivals.

In experimental plot 52/1938 Mesua failed and was replaced by
Hopea in 1940. Mean height of Hopea after 15 years is 33 feet.

In experimental plot 60/1939 Balanocarpus utilis was replaced
by Hopea in 1950. Cedrela toona is only 13 feet high while Hopesa
is about 39 feet high, :

As seen from above the most successful species to raise after
clearfelling and burning secondary re-growth in old shifting culti-

vation 8 Hopea and this can grow to a height of 48 feet in fifteen
years.

61. Hopea parviflora—Experimenial plot 153/1937 and experi-
mental plot 167/1938 of Palghal—Raising evergreens in deciduous
clearfelled burnt area.—The two experimental plots were opened to
find out whether it is possible to raise evergreen species such
as Hopea parviflors, Artocarpus hirsuta and Cedrela toona in s
deciduous clearfelled and burnt area with a nurse crop of Boga and
Trema orientalis, ' -

Eaxperimental plot 153/1937.—Indications are that Hopea gives
& higher percentage of survivals with a nurse crop of Boga than with
s nurse crop of 7'rema orientalis. After 18 years, Hopea has grown

to 42 feet, Mahogany to 51 feet and Artocarpus hirsuts 48-5 feet

Artocarpus hirsuta has suffered damage from wild game.

Ezperimental plot 167/1938. Here also Hopea raised under a
nurse crop of Boga has given a higher percentage of survivals than
quea under a nurse crop of Trema orientalis. However the mean
height under the two treatments are not significantly different

being 32-9 feet and 326 fect respectively at the end of seven-
teen years.

AJ

Cedrela toona under a nurse érop of a T'rema gives better survivals
and mean height (73 per cent and 28-4 fee t height in seventeen
years) than Cedrela toona under a nurse crop of Boga (51 per cent

and 26-8 feet). Hence a nuree crop of Trema orientalis is more
beneficial for Cedrela toona. '

The general conclusion may therefore be drawn that it is quite

ssitle to introduce Hopea and Mahogany in a deciduous torest

atter clearfelling and burnine the existing growih and using & nurse
erop such as Boga during the early stages.
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88. Mesua ferrea—Ezperimental plot 42/1937 of Wynaad—
Growth and development of the species.—Exeprimental plot 42 was
formed in Chandanathode in 1937 to study the growth and develop-
ment of the species from the seedling stage of known age to the
sapling and pole stages under cover of complete evergreen canopy
less undergrowth. The Experimental plot was formed out of
experimental grounds 4 and 8 of 1932 with 26 trees for observation.
The trees have attained an average height of 14-2 feet in 23 years.
This shows that the species can be raised successfully, but the rate
of growth is poor under complete evergreen cover less undergrowthe
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89. Terminalia crenulata—Szeds from figured trees —
montal plot 38/37, Wynaad, was started ‘ﬁg 1937 te:g'detfmﬂ.
whether the “‘figure ” ‘of Terminalia crenulata timper is transmittng
through the seed. The trees have now reached a height of 43 f et
Only when the trees are felled we will be able to asecertain wh, tie :
the ‘‘figure’ 1is transmitted. This is a long-term ex sn'xg o
Herea,fter diameter measurements will be taken instead (I))f h 'elﬁt'
Similarly experimental plot 67/40 of Wynaad is a long-term eelﬂ t.
ment to detormine whether ‘‘figure” of Terminalia cren ther.l-
transmit};ltedhthr?rghf the seed. In 1952 there were 315 tre:s vfitllg
a mean height of 42 feet. Hereaftor dia ; ;
taken, instgad of height, meter measurements will be

Experimental plot 82/1938 of South Co; i
similar experiment with figured Terminaliam;?g;f?;t?z lsIanother
w.6n last measurod, there were seventeen trees with q r;xem? h;?galft;

of 39-3 feet. In future diameter measur i
at intervals of five years, erments only will be taken

When the trees in these plots are m
each collected the trees will be felled angtg}fg 't
figure. Sceds from figured trees may be sown 2gain. By such
. suc

repeated seloction, we may be able tg ; )
Terminalia crenulata, igolate figured variety of

(c) Indigenous softwood species,

60. Artificial regeneration of 9aps in epe
monts were started during the year under re
danathode centres. to find out whether it
b’anks caused by sclection fellings in eve
cellaneous specis.

rgreen forests.— Ex Tie
'Port in Begur and Clp;:rh
18 possitle to fi'] up the
Tgreen forests with mig.

In Begur experimental ground 466/54 :
felling coupe IV worked in 1953-54 W{zs daé‘?;;:?. plot In gelection
and seedlings of t.he' following species were Pla’ntedmto 81x sub-plotg
of 12 feet X 12 feet in the gaps.— at aa espacement

Bombax malabaricum.
Ailanthes malabaricum.
Lophopetalum wightianum, .

Mangifera indica. Hng“%mfem indica only
Sterculia companulata. do Pg of seed was
Swietenia macrophylla. J ne.)

All the species have come up fairly w 1l
with 86 per cent survival and 2 feoz to 63 -feetB(}):v'n!})laX has done best
85 per cent survival and 1 foot to 1} foet high €1 and mango with

Ezperimental ground 422/54, Chandq -
ment was started in 1954 in Ch&ndanathzcggi?'s:é) 13;:;1(131::: exg;e:;i‘i
] natur:

regeneration in the gaps caused by selection fellings in ey
ergreen

IN MADRAS STATE FOR THE YEAR 1954-55 ]

forests by sowing sseds of five different species. In an area near
mile 27/7 to 28/0 in selection felling coupe IV worked in 1053-5¢,
three gaps were sclected and two to three seeds of the following
five spocies wore dibbled in patches at an approximate espacement
of 12'x 12’. Spoacies tried—

Swieternia macrophylle.

Mongifera indica.

Vateria indica.

Bombazx malabaricum.

Artocarpus kirsuta,

Heroe also n'ango has done well with a survival of 54 per cent and
beight growth of 15 inches. There is a certain amount of demege
to the scedlings from sambhur which browsed the secdlirgs and
porcupincs and rats which dug up and ate away the kernels.

61. Introduction of softwoods in evergreen forests.—With a view
to find out whother it is possible to intreduce valuable softwood
specics in overoyeen forests without clearfelling, garden exyeriments
wero conducted during the year under report, in the Chandanathode
Evergreen Forcts. Five species were tried under two treatments
for each specios. In treatmont ‘A’ only shrubby growth was
cleared leaving the full canopy without disturbance, while in treat-
mont ¢ B’ bosides cloaring the undergrowth, saplings and poles of
useless species up to a girth of 3 feet were either felled or girdled
leaving only the top canopy. The espacement was 9'x9’. The
species tried were—

Mangifera indica,
Swietenia matrophylla.
Vateria indica.
Lophopetalnm wightianum.

Sterculia companulata.

Transplants were put in for a]l species, except for Mango for which
geeds were dibbled. Comparison of the figures of growth at the
end of the year shows that while Mahoganz and Sterculia company
leta have failed generally, the other specics have come vy
well with 70 to 80 per cent survivals and bheight growth of 1} feet,
to 2} foot. Further observations will be made in future years.

82. Ailanthus excelsa.—This is valuable softwood, suitable
for the match industry. This is best raised by entire transplanting,

It comes up well in almost all the districts of the State. It's
rate of growth is fast. In two years it attains a mean height growth
of 72'5 inches in Denkanikota and in four years 48'9 inches in

Bennari,
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TaBLE XIV.

Experimental Lccality. Agein  Survirals. Moen
ground years. height,
rumler.

461 .. .. Tapslip .. 1 43 15
393 .. .. Do. .. 3 46 &7

Defoliator attack—Eligna narcissus.—Aepidopterous defoliator
Eligna narcissus (Noctuidee) in plartatiors a1d nwescries of the
specics is noticed in Madras Stato in the following places :—

(1) Ayerangal Softwood Plantations, Coimkatore South Divi-
sion ;

(2) Edacode Block (1951 Softwocd Regeneration Area),
Nilambuur Range, Nilambur Division ;

(3) Matchwood Nurscry, Kannoth Range, Wynacd Division.

Exporinonts for the control of this pest through the use of
chemical insocticides are being contemplated, ard thke resulis of
such experiments will be included in the next yecar’s report.

83. Ailanthus malatarica.—The timber of this species is in
great demard for tho match irdustry. To ascaitain the growth
and silvicultural roquirenents of the spedics, eevcral experiments
wore laid out at both Topslip and Dhoni. TLo height growth and
survival per cent are given below :—

TasLe XV,
Experimental plot number, Centre. Age. Mean
height.
Experimental plot 184 . Dhoni 3 2,
Exnperimental ground 193 .. Do. .. 4 73
Expoarimental ground 406 .. Topslip .. 8 2-0
Experimental ground 469 .. Do. 1 08

To find out the best methcd of ra’sirg the syccies. comparison
experiments wero started in Dhoni in expaimeria] grcvrds 402,
409 and 418. Tho genoral irdications aro that enttire traneplants
give the best results.

In both Nilambur and Topslip, this plant is liat Je to attack ty a
d>foliator Eligna narcissus (Lep., Noctuidae). Fxycriments for
the control of this pest through the usc of chemical insecticides
are proposed and the results of such experiments will be ircluded
in the next report.

64. Bombax malabaricum  (Semul).—This is one of the best
matchwoods of tho State and attempts are being made in all districts
to incroase the area und «r Semul. The best methed of raising this
gpr2ins is through ono yoar old transplants. Direct sowing gives
satisfastory rosults though the mean height growth is not so good as
transplants.

-

Shoot borer attack on Bombax.—The species is svbected to &
ghoot borer attack known as  Thonica neviferana’ (Aecophoridae).
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The best method of control of this pest is by the mechanical method
by d struction of pupae. Secondly by planting in wide espacement
and mixing with other species, since, Semul is in nature non-gregari-
ous.

Experiments for the control of this insect through the use of
chemical insecticides are being contemplated and the results of
such experiments will be included in the next year’s report.

65. Manurial experiments on Bombax malabaricum.—With a
view to ascertain the effect of nitrogenous and phosphatic manures
on the growth of Bombax malabaricum seedlings experimental
plots 98 and 99 were formed during 1953 in 1952 and 1953 softwood
regeneration areas of Kannoth. In experimental plot 98 an area
of 3'5 acres planted up with Bombax was selected and divided into
sixteen sub-plots of 36 plants each with an espacement of 17 x 17,
There were four treatments with four replications. The treatments
were—

A—Control—soil working done but no manure applied,
B—One oz. of ammonium sulphate mixed into the soil,
C—One oz. of super-phosphate mixed into the soil,

D—One oz. of ammonium sulphate plus one oz. of super-
phosphate.

Analysis of measurements at the end of one year shcw that there
is no significant difference in the mean height or survival percentage
with any of the treatments.

In experimental plot 99 formed in 1953 softwood plantation at
the timo of planing of the plantation the plot was 0-35 acre in
extent divided into six sub-plots of 35 plants each. Plcts A, B, C
were controls in which only soil working was done, while in A-1
one oz. of ammonium sulphate ; in B-1one oz. of ruper-phosphate ;
and in C-1 one oz. of each of the above, were put in. Analysis of
1954 moasurements shows that one oz. of super-phosphate gives
better height growth than control without manure, while in the
other two cases there is no appreciable difference between control
and treatment. The same experiment was repeated again in 1954
in experimental plot 120 in softwood plantation of 1954. This was a
Latin Square design with four treatments and four replications.
The treatments were—

A—Control,

B—2 oz. of manured mixture recommended for potato
gardens,

C—1 oz. of manure mixture and 1 oz. of super-phosphate,
D—2 oz. of super-phosphate.
Initial height measurements were recorded in 1954 and were found

to be equal for all treatments. The experiment is in progress and
will yield results only later on. The general conclusion which can
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" be derived from all the above experiments is that treatment with
manures has not proved to be dofinitely beneficial so far.

66. Evodia roxburghiana—Rate of growth.—Experimental plot
90/43 was started in Kannoth to study tho growth _and dovelopment
of the species in the locality. Natural forest seedlings ranging from
12 inches to 29 inches in hoight were planted at an espacement of
6’ x 6 in 1943. Tho plot was thianed in 1949. Measurements in
1955 at the age of twelvo yoars show 119 stems with a mean height
of 464 feot. From next year onwards it is proposed to measure

“both the diameter and tho hoight to determine the rate of growth
of the species. A graph showing tho height increment with age is
below i~
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67. Effect of thinning of Evodia plantations.—Experimental
‘plots 91, 92 and 100 were started in the years 1950, 1951, and 1953
in Kannoth regeneration areas of 1946, 1947 and 1948 respectively,
to study the effect of a 50 per cent mechanical thinning on the rate
of growth as alzo on its resistanco to fungus disease. In the third
yoar 50 per cent of the trees were removed in the treated plot during

thinning. It is secn that trees in the thinned plot are of greater
girths and are healthier.

In experimental plots 92 and 100 there has been no fungus
attack so far either in the thinned plot, or in the control (unthinned)
plot. But in experimental plot 91 while the thinned plot was free
from attack, four trees in the control plot got the fungus attack
bringing the total attacks in this plot to eight. The trees attacked
with fungus were cut flush with the ground and removed far away
from the area and burnt. The indications are that thinning induces

vigorous growth of the species and probably affords greater power of
resistance to the fungus disease.

Experimental plots 91/50 and 92/51 show that the mean diameter
of the crop is greater in the thinned plot than in the unthinned plot.
But in experimental plot 100/53 there was no significant difference
in the diameter in the thinned and unthinned plots in 1954. The

- plants will have to be watched.

The thinned plants in general lock more vigorous and healthy
than unthinned plants. Plants growing in the district plantations
in the vicinity are badly attacked even though the incidence of
attack in the unthinned plants in the research plots is only four so
far. The indications are that as a result of thinning, the plants
grow more vigorously and so have got greater power of resistance
to the attack of the disease,

68. Pruning of Evodia, experimental plots 118/54— Kanncth
Centre.—This experiment was started to study the effect of pr uning
a pure Evodia plantation, the trees teing pruned to two-thirds of
their heights. The plot waslaid in 1951 regeneration area. Kannoth,
where the plants are three years old. Pruning wax done in two
sub-plots of one-fourth an acre each, and there is a control plot
of two sub-plots of } an acre each without pruning. As the experi-

ment was started only in 1954, observations will be recorded in
future reports.

69. Melia dubia.—The timber of this species bes teen tested
and found to be ratisfactory for slate frames, racking cases and
cheap plywood. Hence the importance of the species.

All experiments to accelerate and increase the germination
per cont of the species have so far proved unsuccessful. Tle only
method which has given fair results, is burying the seeds in a pit
for about a year and then sowing them in a nursery bed. Round
about mother trees, if a light ground fire is taken immediately after
scod fall, there is a fair amount of natural regeneration. Bu¢
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burning of seeds in nursery beds or elsewhere has not yielded satia-
factory results. Of the three methods of artificial regeneration,
viz., direct sowing, entire transplanting and stump planting, entire
transplanting is significantly the best method of raising this species.
Both nursery raised and natural seedlings of height 9"—12” can
be transplanted as the beginning of the south-west or the north-
east monsoon. The ra‘'e of growth is extremely rape even in
regions of poor rainfall of 30"—40" per annum. A height growth of
10’'—15’ is obtained in two years and 40 feet in six years.

Ezperimental ground 115/53—Denkantkota.—Transplanting seed-
lings in crowbar holes and 1 foot cube pits, both gave 100 per cent
survival and height growth of 431 inch and 41 inches respectively
at the end of one year. Hence crowbar hole planting is possible.

Experimental plot 29/53—Denkanikota.—Half acre was planted
at an espacement of 22 feet x 9 feet. The plants are well estab-
lished and at the end of two years, the maximum height is 25 feet.

Wynaad.—No experiments on this species was done during the

year. Experimental ground 343 of 1949 was maintained. Here

60 plants were planted at 3" X 3’ in 1949 and these were thinned
in 1952. Now there are 16 plants with an average height of 39-4

feet (at the age of six years). Hereafter D.B.H. measurements will-

be given in place of height growth.

During the coming year, cuttings of the species will be tried
along with the plant Harmone seradiz.

W MADRAS STATS 7OR THE YEAR 105455 i
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10. Spondias mangiferc.—Experiments with this species ha,vea
been continued at Topslip, Dhoni, Kennoth and Begur and Bennari.*
There is no significant difference between stumps and transplants
as regards survivals or height growth and so both methods may be
used freely.

""" Wynaad—Ezperimental ground 229/1949,—In Kannoth was
maintatained during the year to observe the growth and develop-
ment of the species. There are now twelve plants of an average
height of 156 feet on 26 January 1956 at the age of six years. A

graph showing height growth with age is attached. The plants
reach a height of 15} feet in six years,



4 ANNTUAL ABPORT ON SILVICULTURAL RESEARCH

CHART RL
SPonDIAS MANGIFERA
CRAiscD ARTI FICIALLY )

£6 239/1.94-:. ICANNOTH
wpe PARR To

bd". o
‘s
¢
q= ©
&
e
3
4
Q ©
° i x 3 e BT

A‘g 1% YEARS

Dhoni—Experimental ground 365/49 of Dhoni.—This isa compa-
rison experiment to determine the best method of raising the
species. Four methods were tried, viz.—

A—Stumps 0-3 to 1-0 inches diameter.
B—Sowings.

C—Transplants (two months old),
D—Cuttings of 1 inch to 2 inches diameter,

Latest measurements in 1955 are as below :—
A—10/40 survival and 13’ 10" average height.
B—13/40 survival and 10 feet 8” average height,
C—10/40 survival and 9’ 5" average height,
D—8/40 survival and 8’ 6" average height.

No conclusions are possible as casualities were replaced in all
treatments without record.

Topslip—Experimental ground 464/53.~Fifty-one year old seed-
lings were planted. At the end of one year the average height
was 138 inches and survivals 49 out of 50. In 1955 at age {wo
years, the survivals are 37; all the plants have broken top due to
browsing by wild game ; hence height is not taken. As the sgecies
is very liable to damage by wild game, particularly deer, it is not
worth trying this species in localities subject to such damage.
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71. Sterculia alata.~—Entire transplanting of nine months to
one year old seedlings is the best method of raising this species.
Experiments were started in 1950 in Kannoth, Dhoni, Topslip, and
Begur to study the rate of growth and development of the species.
The follwoing statement furnishes the data collected so far i—

TaBrLE XVI,
Latess measurements.
’ A N
Serial number Ezperimental Age. Number. Average
and losalsty. ground number. height.
YEARS. INCHES.
1 Kannoth .. - 24460 5 12 64
£ Dhont . .. 888/50 3 9 ~ 39-6
8 Begur . . 879/51 4 58/100 413
¢ Kannoth .. .. 264/51 4 83/50 42:0

Sterculia alata—Comparison experiment.—Experimental ground
347/49 was started in Begur to compare the growth of two-year
old transplants with two months oid transplants (small plants
with cotyledons.) Thirty plants were put for each treatment.
At age of six years the two-year old transplants show a survival
of 36-7 per cont and a mean hoight of 83 feet, while the small
plants with cotyledons show a survival per cent of 53-3 and a mean
height of 6-6 fuot. One ycar transplants give higher survival
per cent ; but two-year old transplants and two months old trans-
plants give good height growth.

Sterculia alata—Comparison of 3’ X 3’ espaeement with 6’ x 6’
espacement.—This was started in 1950 oxperimental grcund No.
381/50 of Dhoni. After four years, 6’ X 6’ espacement gave 30 per
cent survival and 52-7 inches mean height, while the other espace-
ment gave 10 per cent survival and 33-2 inches mean height. The
under-espacement is distinctly botter.

Sterculia alata—388/50 of Dhoni.—This is & demonstration
plot to observe the growth and dovelopment of the species. Latest
measurements in 1954 at age four ycars shows a mean height of
40 inches with a survival of 9 out of 50.
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72. Sterculia companulata.—The viability of the seed i
lost if the seed is stored for more than one II)l’Ollth. Fresllsxlc; gcl;rl)l]::ff];ﬁ

seeds sown within one week of collection gives 80 to YU per cent
germination.

The best method of regenerating the species is to transplaflt
nine months to one year old seedlings in crowbar holes or pits
between the first and third week of June. Shoot cuttings are not
guccossful as they give only 40-45 per ocent survival against
80-90 per cent survival with transplants.
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Experimental ground 125/42 of Kannoth and experimental
ground 219/42 of Begur were started for studying the rate of growth
and development of the species. Measurements in March 1955
show that in 13 years, it reaches a mean height of 61 feet'in Kannoth
and of 37-4 feet in Begur. A graph showing the rate of height
growth with age is attached. It is clear that the growth is much

more rapid in Kannoth with a rainfall of 165 inches than in Begur
with a rainfall of 72 inches, -

During the current year, sample plot 55 has been formed in the
1951 plantation area of Kannoth with 36 saplings of Sterculia
companulata. These were of an average height of 13:5 feet on 10th
May 1954 and of 17-7 feet on 12th March 1955.
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Topslip Centre—Experimental grounds 46853 and 493/54.—

Owing to heavy and frequent browsing by deer no useful results
are available in this centre.

In Kannoth and Begur this species has succeeded faj
due to absence of damage from deer. airly well

Ezxperimental ground 382/50 of Dhoni was a comparison experi-
ment to compare 6’ X 6’ espacement with 3’ x 3’ espacement,
Measurements in 1954 at the end of four years show that while
3’ x 3’ espacement gave 40 per cent survival and mean height of
156-7 inches, 6° X 6’ espacement gave 26 per cent survival and mean
height of 113-8 inches only.

Experimental ground 389/50 was a demonstration plot to ascer-
tain the growth and development of the species. Fifty plants
were transplanted in one foot cube pits on 17 June 1950 at an
espacement of 9’ X 9'. 1In 1954 aftor four years there were 20/50
survivals with an averago height of 86-2 inches.

Experimental ground 404/51 is a comparison experiment between
three espacements. Measurements in 1954 after four years show
that 9’ x 9’ is the besi espacement giving 60 per cent survival
and a mean height of 88 foet, cven though 3" x 3’ espacement
gives 41-2 per cent survival and a mean height of 10-8 feet. 6’ x 6’

espacement is the poorest both as regards survival per cent and
height growth,
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Eaxperimental ground 420/53 of Dhoni is a comparison experiment
between— _
A—Sowings ;
B-—Stump planting ; and
C—Transplants.

Measurements in 1954 show that stumps have failed altogether
and that transplanting is better from the point of view of mean
height giving 26-1 inches mean height against18-2 inches for sowings.
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Experimental ground 428/53 of Dhont is a comparison experlment
on three espacements, viz., A—9' X 9'; B—6, x 6’; and C—
3" X 3'. Results will have to await for another year or two.

Experimental plot 182/52 of Dhons is a comparison experiment
between espacements 6’ X 6" and 9’ X 9’. Latest measurements
show in 1954 that there is no significant difference in mean height
between the two espacements. '

Ezxperimental plot 193/53 of Dhont is a comparison experiment
between two espacements 9’ x 9" and 6’ x6’. The measurements
in 1954 show that 9’ X9 gives slightly better height growth than
6’ % 6’, but this cannot be taken as final and further measurements
will have to be taken before any deductions can be made.

The indications so far are—

(i) that 9"x9" espacement is probably better than 6’x 6’
espacement ; :

(ii) transplanting entire seedlings is significantly the best
method of raising the species.

73. Vitex peduncularis—Experimental plot 68/40 of Wynaad.—
This plant is of importance on account ot the use of the leaves in
tho treatment of Black Water fever. This experiment was started
in 1940 by planting 30 two-year old seedlings of height 18 inches to
58 inches and 45 one-year old seedlings of height 8 inches to 30 inches
at an espacement of 12’ X 12’ on 28th June 1940. This was done
with a view to observe the growth and development of the species.

In April 1941, it was found that the smaller one-year old trans-

plants were more vigorous than the larger two-year old transplants

and the stocking fell to 57 from 75.

The statement below furnishes a summary of height measure-
ments with age :—

TasrLe XVII.

Year. Number Number Mean
put in. surviving.  height.

INCHES.
1041 .. .. .. . 75 57 17-7
1942 .. .. .. . \ 75 56 388
1943 .. .. .. .. 5 53 63-3
FEET.
1944 .. .. .e . 75 45 86
1946 .. .. .. .. 75 40 17-5
1948 .. .o .. e 75 36 . 958
1949 .. .. .. .. 75 35 28-3
1950 .. .. .. .. 76 35 - 318
1953 .. .o .. ‘e 75 35 37-0

The indications are that planting one year old transplants is
the best method of raising the species. It reaches a height of 37 feet

in twelve years.
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74. Zanthoxylum rhetsa.-——Entire transplanting of nine months
to one year old seedlings is significantly the best method of raising
species. Clearing the undergrowth around the mother trees just
before seed fall encourages natural regeneration and these seedlings
can be easily established by weeding twice a year till they attain
the height of 4 feet to 5 feet.

Experiment started in 1950 in Dhoni to study the rate of growth
and development of the species—vide experimental ground 385/50
of Dhoni—shows a survival of 9/50 and a mean height of 118-7

" inches in four years.

Experimental ground 405/51 of Dhoni planted with 50 plants at
an espacement of 6’ x 6’ after three years, i.e., in 1954 shows 18/50

survivals with a mean height of 96-9 inches.

Experimental plot 185,52 of Dhoni.—Fifty natural seedlings
were transplanted at an espacement of 6'Xx6’. At the end of
three years in 1945 there is a survival of 13/50 with an average
height of 60inches.

Experimental plot 194/53 of Dhoni.—Forty natural seedlings
were transplanted at an espace aent of 6’ x6’. At the end of two
years in 1955 there are 26/40 seedlings with an average height of
35inches.

A graph showing the rate of growth of the species as disclosed
by the above experiments is below. A scrutiny of the graph
sho #s that the rate of gro »th of the species is slow for the first two
years and that thereafter it is co-oparatively rapid.
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The timber of the species is light and strong and is specially
useful for making camp furniture and also for plywood, ete. As
it can be raised easily and grows fast,.it deserves more attention

(@) Ezotics.

76. Acacia mollissima (black wattle).—When 'exactly wattle
was introduced in the Nilgiris is not known ; probably, it was about
1840, To begin with, wattle was planted only in the tea estateg
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as & nurse crop for tea. But the Forest Department focussed
attention and started systematic planting only in 1939, when trade
relations with South Africe became strained. In the beginning
both the black and green wattles were planted. The bark of the’
black wattle (Acacia mollissima) is preferred to that of other Acacias
both on account of its high tannin content (33 to 34 per cent of the
dry bark weight) and the desired finish and colour, its extract gives
to the leather after tanning. The green wattle (Acasia decurrens)
also yields a bark with nearly equal tannin content ; but unfortu-
nately the proportion of the red and yellow colouring matter in its
bark is so high that it produces a tanned leather of a colour not
favoured in the trade. Hence the cultivatiom of only black wattle

(A casia mollissima) will be done in future.

76. Its valuable tan bark plays a great role i the mnational
economy and its wood is a potential raw material for the paper
and the rayon industries. Therefore in the Nilgiris it is being
planted over thousands of acres.  With the advent of such large-
scale planting, research is necessary to investigate into various
problems of the best methods of artificial regeneration, best rota-
tion, best espacement, etc.

77. Acasia decurrens—Espacement experiment— Experimental plot
No. 8/47.—An experiment was started in 1947 in Andy Corner with
Acasia decurrens with the three espacements, 6'x6’, 9 x9° and
12/ x12'. 1In 1948, the sub-plot with 12’ X 12’ espacement got burnt
by an accidental fire leaving only the other two sub-plots. Measure-
ments of 1955 showed that 9’ X9’ espacement had a significantly
better height growth than the 8’ X 6’ espacement.

78. Acasia mollissima—Pre-monsoon planting experiment—
Experimental plot No. 26/64.—The general practice is to plant mossed

llings of wattle during the south-west monsoon. Experi-
mental plot 26/54 was started to find out if wattle can be planted
during the pre-monsoon showers in April and thereby enable them
to grow sufficiently tall to withstand the frost. One hundred basket
plants and 100 mossed seedlings were planted in May 1954 with the
addition of two ounce of fertiliser per plant. The experiment is

tnder observation.

79. Acasia mollissima—Manurial experiment—Ezperimental plot

- No. 24/54.—Here there are four treatments—

A—Addition of 1 oz. of manure mixture and scraping to three

feet diameter.
B—2 oz. of fertiliser added and scraping to three feet width,

C—2 oz. of fertiliser added—but noscraping.

 D—Seeds sown in patches with 2 oz. fertilisers. Results are
being watohed, . - AR
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© - 80. Acacia millissima—Experiment with different rotations— Sample
plot 10 of the Nilgiris.—In 1948, Sample plot No. 10 was laid out
at Muthorai in the 1941 Acacia mollissima plantation. The area
was divided into eight sub-plots which were allotted to four treat-
ments atrandom. The treatments were—

A—Rotation of 7 years.

B—Rotation of 10 years.
C—Rotation of 13 years.
D—Rotation of 16 years.

In previous years, the sub-plots A, B were clearfelled and yield of
greon and dry bark measured. Similarly in 1954 at the age of 13
years, the sub-plots ¢C’ were clearfelled and the yield of bark
measured. Measurements for the six sub-plots already felled show
that the M.A.I. of green bark cultiminates at about the 10th year.
But the M.A.L. of dry bark shows a continuous increase up to age
thirteen years. Previous experiments have shown that the tannin
contents in the dry bark increases up to age six years and them
~decreases. Hence the M.A.IL. for effective tannin content per acre
will cultiminate somewhere between six years and thirteen years.
Further indications will be available in 1957 when the sub-plots
allotted to sixteen years rotation will be clearfelled.

The following statement furnishes the data obtained so far :—
TaBLE XVIIIL.

Yield in Ib. MAI Per-
per acre. centage
Year of Agein A - r A S 0,
Jfelling. years. Green Dry Green Dry  dryage.
bark. bark. bark. bark.

1) (2) 3 (4) (%) (6) (7)
1048 .. .. 7 6,261 3,146 894 449 49-8
1951 .. .. 10 11,413 5,250 1,141 625 46’0
1064 .. . 13 12,336 7,117 1,061 595 42:3

+ 1,461 + 618
windfalls, windfalls,
= 13,797 = 7,735.

The indications are that as the M.A.I. increment for dry bark
increases continuously up to thirteen years, a rotation of thirteen
or more years will yield the maximum production of bark. In
fixing rotation, we have also to consider the yield of fuel and fix
the rotation in such a way that the maximum value of bark and
wood is obatined. The experiment has to be repeated in other
centres to confirm indications already obtained.

81. Albizzia falcata.—Tests made by the Colonial Products
Advisory Bureau have shown that it is commercially possible to
produce & high grade paper, by mixing Albizzia falcata pulp with
a highe rgrade pulp. The great advantage of Albizeia falcate for
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this purpose is its rapid growth reaching exploitable dimension
in ten years. In view of the importance of the species artificials
regeneration is being attempted in this State.

In paragraph 66 of the last year’s report there is reference to
a plant of 1950 in the Dhoni Research Garden which was Fifteen feet
highin 1953. This was broken due to severe storm and was coppiced
subsequently. It was eight feet high in 1954. This plant is now
dead.

Nore.—There is one scedling of 12 feet high existing in Dhoni nursery which
is from the earliest sowings of 1950,

It is reported in the last year’s report that pre-treatment with
cold and warm water did not give any difference in the percentage
of germination. The seedlings raised were planted in 1954-55 in
Kannoth, Dhoni and Topslip. In Kannoth (experimental ground
No. 312/54) 100 seedlings were -pianted in one foot cube pits on
10th June 1954. There were 17 per cent survivals in September
1954 and none in November 1954.

Dhoni experimental ground No. 438/56+.—In June 1954, fifty
seedlings about 4 inches to 13 inches high were transplanted in
Dhoni deciduous garden. Owing to the seedlings being weak and
lanky, they gradually died out during the hot season. .There were
6/50 survivals in November and in March 1955, 5/50 survivals and
subsequently all died.

Topslip experimental ground No. 490/54.—Results similar to
above. Our attempts so far in artificial regeneration of Albizzia
falcata have not been successful. Attempts are bing made to pro-
oure seed from Jamaica and results will be reported in subsequent
year’s report.

82. Aleurites fordii and A. montana—(Tung oil trees).-—These
trees are much valued for the Tung oil which is extracted from
the seeds of these plants. Aleurities forddii occurs in the warm
temperate parts of China, ascending up to 5,000 feet elevation
while 4. montana is a tree of warmer localities rarely ascending
higher than 1,500 feet.

The following plants now exist in the Aramby Research garden
in Qotacamund :—

TaBLE XIX.
Serial
Looality. Year of Species, number Height. Average
planting. of plant. heigh.
W) @) (3) (4) 5) 8)
FT. IN, ¥T. IN,
Aramby 1960 Aleurites fordis. 1 2 0 -
T nursery. 2 4 2
3 1 6 1 11 -
4 1 3
5 1 8
¢ 1 o
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TasLE XIX—cont,

Sertal

Looality. Yearof Species. nnmber Height. Average .
planting. of plant. height.
(1) (2) 3) (4) (5) (6)

¥T, IN. ¥T. IN,
Aramby 1962 A, montana 1 2 9
nurgery. 2 2 9

3 2 0 1 0
4 1 0
5 1 2

(] 1 0 J

83. Bursera delpechina (Linaloe).— Thisis anative of Mexico and
yields the well-known Linaloe oil of commerce. The oil is distilled
from the wood and the fruits of the plant. There are three plants
in the Denkanikota Pot Culture garden of heights, 154 feet, 13} feet
and 9 feet. The plants flowered during April-May 1954 ; but did
not yield any fruits. Attempts to raise plants by vegitative pro-
pagation, through cuttings or air Layerings were fruitless. Last
year it was reported that cuttings planted with Seradix powder gave
good sprouting. But the sprouted cuttings died subsequently.
So far not even a single cutting has been established. The experi-

ments are being repeated.

84. Brousennatia papyrifera.—This is a fast growing softwood
species which is much valued for manufacture of paper pulp and for
mateh splints. The wood can be used for pencil making. The
quality of the pencils made of this wood is fairly good but not

very superior.

The home of the species is in China, Japan, Siam and Borneo
and indigenous in Southern Salween tributaries. It is sucessfully
introduced in Dehra Dun, Sharanpur, Lahore, Caloutta and Madras
(Chandanathode, Topslip, Begur and Denkanikota Research

Centres).

It starts seeding when about two to three years old. The seed
weight is about 15,000 to 17,000 per oz. Germination capacity
about 40 to 50 per cent with & plant per cent of about 256 to 30.

Once it is introduced under favourable -locality factors, it often
takes possession of the ground and it is difficult to eradicate it. It
also freely regenerates itself by root suckers and by seeds.

The species comes up well both by stumps and transplants and
attains & mean height growth of 28 feet. and 27 feet, respectively
in three years. In Denkanikota (Noganur Reserve Forest) it has
attained a height of Fifty feet and D.B.H. of 20 inches in eight years,

85. Casuarina cunninghamiana.—Fifty layered cuttingsreceived -
from Thailand were planted in Markuanum in July 1951. There are -

now 21 survivals, The growth is more rapid than for the indigenous
Casuarina equisetifolia. The last measurement, taken in February
1954, two and half years after planting gave an average height of

. tree).—This is a native of Japan, Farmosa and Chi ‘hi
-camphor by the west destillation of the wood, Ig::;r’e:};l
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254 feet for the 21 plants and a maximum height of 28 feet. Success-
ful vegetative propoagation of this species is possible through air
layerings. The trees have not so far flowered or fruited.

86. Ceratonia siliqgua (The Carob tree).—This is a small
0 » - g t
native of Cypress and is suited to dry climates. Its chief valul;;e?é

. in yielding edible pods used as food for cattle. Tt is resistant to

drought,

’ghe seeds were ol})lta,ined from the Director of Agriculture Cypress
and were sown in three centres, viz., Topslip, Dhoni ’ ’
the results are furnished below : - PP ont and Bogur, and

Seed weight—154 per oz.
Germination capacity —36 per cent to 50 per cent,
Plant per cent—28 to 37.

In Dhoni Centre, the seeds were sown unde
’ r four standa
treatments to ascertain the best method of germination ;- rd

A—Control—No treatment ;

B—Soaking in cold water for 24 hours ;

C—Soaking in hot water for 24 hours ; and

D—Soaking in boiling water and allowed to cool for 24 hours.

The results were as follows —
Qermination Plant

capacity. per cent.
a 49 37
c 49 42
b Nil. Nil.
Nil. Nil.

The indications are that seeds sown without treatment and seeds
sown with soaking cold water for 24 hours give equally good results
Soaking in warm water and in boiling water destroy the germinativé
capacity completely.

The practice in Cypress is to sow the seeds in
tra.nsRla.nt the seeds with baskets. By mistak: aflﬁaet:ezgg then
sown in beds and now there are about 400 seedlings in Dhoni Wfég

.seedlings in Topslip and 200 seedlings in Begur. These will be

potted and tried i . - \
Oarka.nulrlr(li. ried in all Research Centres including Vemburili gnq

__ 87, Cholorophora excelsa (South African teak).—Th

of artiﬁciai.]y regenerating this species is throu)éh stsnl:est ]rsez!]od

Trfmsplaptmg and planting cuttings are also successfulp pT s 5

this species exist in Begur Research Garden, + rees of
88. Cinnamomum camphora (Japan or Formosa Camphor

ch yields

On account, of the synthetic manufacture of camphor, the iﬁiﬁ)‘r:xgs
o 201> V16 1mpo; ce

of this plant had wanved in recent years. Besides t i
fast growing Ocimum kilimanjaricum also comos 1}11_; l;?;llb?;mtli;
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medium to high rainfall tracts of this State and as this can be grown
comparatively easily, the importance of Cinnamomum camphora
is well nigh gone. :

The following plants exist in the research gardens ;—

TasLE XX,
Method Year Num- Hetght.
of propa- of ber r - A — Remarks.
Locality, gation. propa-  now Maxi- Aver- Mini-
gation. surviv- mum, age.  mum,
ing.
¥T. IN. FT. IN. ¥T, IN.
1 Aramby,  Trans- 1943 1 .. 20 0 . Girth 2 feet
plants. experi-
mental
grounds
No.223/
1943.
2 Wynaad. Do. 1943 . . 9. .0 .. 5 .
i ’ 97 . .o xperi-
3 Topslip .. Do. 1946 - per
lot
o. 92/
: 1951,
4 Aramby Do. e 13 13 0 8 & 4 2 Year of
Reserve };}a?tmg
(]
ey traceable.

89. Cinnamomum camphora—Ezperimental plot No. 92/51 of
South Coimbatore.—Two hundred Cinnamomum camphora seedlings
were planted in 1946 in Experimetal grouqd No. 339/46 of Topslip
at an espacement of 6’ x 6" in the open (v‘v1t}}out top canopy). T'he
Annual Report for 1949-50 had already indicated that the species
can grow better in the open than under shade and that in Wynaad
and Topslip it can grow to 72 inch.es height in seven years and 42
inches height in three years respectively. '

Experimental ground No. 339/1946 was converted into experi-
mental plot No. 92/1951 of South Coimbatore and 49 seedlings were
gelected at random and labelled for height measurements. Now
there are 48 labelled plants with a mean height of 8 feet 3 inches.
The plot is reported to have suffered from a ground fire on 1953-54.

Hence lesser mean height in 1953-54. The teak poles, introduced"

originally in the casualty stakes require to be removed for the
benefit of the Cinnamumom camphora.

The following data shows the development of height growth
of the plants: —

TaBLE XXI.
Number Number Mean
Year, put in. surviving, height,
' INCHES.
1952 ., v . 200 99 86°7
1963 .. o . 200 99 915
1954 e . .e 200 98 797
1966  wme e e 200 97 990
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90. Cinnamomum zelyaﬂicum.-——Experiments to study the growth
and silvicultural requirements of the species were continued during
the year under report. The results are furnished below :—

TasrLe XXII.
Experimental Sandy variety. Laterite variety.
Research plot or experi- p Al - 7 A -~
cenire, mental ground Survi- Height Survi- Height
number. val in val in
per Jeet. per Jeet.
cent, cent.
Kannoth (all Experimental plot 75 20 .
one year old No. 75/40.
transplants).

Do. Experimental plot . . 57 18
No. 76/40,

Do. Experimental 70 84 .. ..
ground No. 237/
1950.

Do. Experimontal . . 50 9
ground No. 238/
1950.

Do. Experimental 60 5¢ . .
ground No. 269/
1951,

Do. Experimental .. .. 76 5
ground No. 271/
1951,

There seems to be no difference in the rate of growth between
the sandy variety and the laterite variety at Kannoth.

It is understood that in Ceylon the plants are cut at the fourth
year near ground level and the bark is collected from shoots when
they are two years old. It is proposed to collect bark from Wynaad
and South Kanara for analysis at Dehra Dun. '

Comparison experiments on the best method of raising the
species started already in Kannoth were continued during the year.
The results are given helow :—

TaBre XXIII.

Transplants. Stumps. Cuttings.
Cenitre. Ezperimental r;S'm-mT- e Survi- > Survi- o
ground. val Height. val Height. val Height,
per per per .
cent. cent. . cent.
IN. FT. FT. IN, FT. IN.
Keannoth. 241/50 50 9 0 57 10 0 40 9 7
sandy.
Do. 242/50 33 8 8 47 9 7 30 9 ¢
laterite.
Do.  256/51 43 4 0 47 3 0 2 “. 0
sandy.
Do. 257/51 57 4 6 33 4 0 20 4 O

laterite.
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The indications are that both transplants and stump plants come
up well with a survival per cent of 45 and a height of 9 feet to 10 feet
in two years. There does not seem to be much difference in growth
or survival per cent between the sandy and laterite varieties although
the figures for laterite varieties are slightly lower than for sandy
variety.

In paragraph 70 oflast year’s report it was stated—

“In the initial stages, i.e., till the plants reach an
height of about 15 feet, a overhead cangpy is beneficial. M%ﬁgz
the plants have reached a height of 15 feet to 20 feot, admitting
full overhead light seems to encourage growth and development
of the plants.”

The results of the above four experiments indicate that the
species can thrive very well in the open attaining a height of 9 feet to
10 feet in five years, whereas under canopy manipulation a height
of 18 feet to 20 feet was attained only in 15 years.

91. Underplanting of Cinnamon in teak plantations.—For the
fist time an experiment on the use of Cinnamomum zeylanicum
(sandy variety and laterite variety) as an underplant in teak planta-
tions was started in Kannoth and Topslip and Nilambur.

The results obtained are tabulated below :—

TaBLE XXIV.

g E:I

E

H Name of Locality under Planting material Survival.

§ cenlre, planted. used. =

L=

& &

1 Nilambur Experimental plot Seedlings two Nil. .
sandy No. 188 of 1954 in years old.
variety. 1924—R.A. (plan- Stumps of two Nil.

tation 30 years  years old plants.
old).

2 Topslip Experimental Ground Stumps of two 24/60 Sproutin
sandy No. 487 of 1954 years old seed- /Survil‘)ra.l ilgl
variety. in 1937—R.A. ling. Fobruary

(i.e., plantatien— 2/60.
17 years old).

PER

CRENT.

3 Kannoth Experimental Ground 50 sowing 2 . 6
sandy No. 301 of 1954 50 transplants 60 2y
variety. {Teak  Preserva- 1 year old 50

tion Plot of 1876 stumps. 38 9”
-—78 years old)..

4 Kannoth Experimental Ground Sowing 50 6 8
laterite No. 302 of 1954 Transplant 50 78 - 2§
variety. (Teak  Preserva-. Stumps 50 44 9”

tion Plot of 1876
—178 yoars old).
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: +
% _ 3
5 Name of Locality under Planting material Survival, 33
& cenire. planted. used. ,é
g
S =

6 Begur Experimental Grouud‘|
sandy No. 449 of 1954
variety. in 1924 (Teak plan. |
tation-—Age 30 L The plots were accidentally burnt
years). . and 80 results are not furnished.
6 Begur Experimvntal Ground |
laterite  No. 450 of 1954 ]
variety.  in 1924 (Teak
plantations—Age
30 years).

The seedlings for the experiment at Topslip and Nilambur were
obtained from Wynaad. It appears that due to an interval of four
days in transit and due to unavoidable damage in transit, the sur-
vival per cent of both stumps and transplants, were poor. In the
teak preservation plot of Kannoth (age 78 years) one year old
transplants have given 60—76 per cent survival and height growth
of 2} feet— 2} feet for sandy and laterite varieties respectively.

Planting one year old seedlings will be tried once again in the
the failed experimental plot 188/54 of Nilambur and experimental
ground 487/54 of Topslip during the current year. The seedlings
in the Kannoth plot will be kept under observation.

The preliminary indications are that it is possible to raise a crop
of Cinnamomum zeylanicum as an under crop in teak plantations
fra,nsplants of one year old seedlings give significantly better survi-
val per cent and height growth than stumps of one year old plants.
The results of direct sowings cannot be evaluated as it appears that
only about ten seeds were sown in each patch and this number is
inadequate in view of the low germinative capacity of the species.
Also the seed is liable to lose its viability quickly and it may be that
the seed had lost its viability by the time the seeds were sown.

92. Introduction of Cinnamomum zeylanicum (laterite variety)
as an under plant in evergreen forests.—This was tried for the first
time during the current year at Topslip (Experimental Ground 498/
54 two years old seedings; and Experimental Ground 500/54
stumps of two-year old plants). In each of these experiments

there are two treatments, viz.,

A—Removing the shrubby growth only and planting.
‘B—Removing middle storey and shrubby growth and planting.
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The results at the end of the year are furnished in the following
statement :—
TasLE XXV,
Treatment. Survival. Height.
Experimental _ground Shrubby growth only remo- 24/30 Togiﬁri:gtg::
498/54 ceedlings. ved. o

Shrubby growth and middle 13/18 Ceeee
storey removed.

Experimental ground Shrubby dgrowth only 4/307 Thr::ﬁ:z:h.es ]
500/64 stumps. removed. »

inches high.
Shrubby growth and middle s} 8
storey removed. . '
i i i tage of'survival than
4 that seedlings give a higher percen )
gﬁiﬁgs no other conclusion can be drawn.. .The experiments
will be watched. . _ .
] ) i dy variely) by
ction of Cinnamomum zeylanicum (sam )
s'urf&?gogxd seedli{zgs as an underplant in Kam{mshola evergreen
f:,r,g.g‘.s.——Aftor removing shrubby undergrowth in Experimental
Grokx;nd 501/54 two-yearold transplants and stumps 'from two-
year old plants were tried at an espacement of 12’ X 12’. Due to
inucity of stocks there were only 12 plants for each treatment.
The results at the end of the year were as follows :—

Trans plants4~—Sdrvival—— 11/12; height—Top dried and so not
measured: — Stumps—-Sproutmg—Nll.

03. Copernicia cerefera (Carnuba wax pa’lm).——Expeélﬁent_s 1?1:1
this spacias wero continued in Topslip, Dhoni, Begur and Kannoth.
The following seedlings of previous years exist :—

i i i ises of Research
1) Topslin.—Two seedlings of 1951 1n the premises o
Fores’ge)t"s (guagoters. There is a stem of three inches high above
ground with leaves similar to young palmyra leaves.

(i) Dhoni.—LEighteen seedlings were put in, in 1953, in the
Dhoni deciduous garden. Now only seven seedlings survive. There
" is no stem above ground but only a few leaves for each plant.

(iit) Begur.—Seeds sown in 1953-54 in bamboo tulc?es. Twelve
seedlings were obtained and these were planted out 1n Kannoth
and Begur in 1954-55. All died except one plant in Ka,r.mo.th‘
During 1954-55, 48 plants were raised in baskets in Dhoni ; 20
basketed plants were planted in Topslip deciduous garden ; 28 were
planted in Dhoni. Sevenin Dhoni and seventeen in Topslip sarvive,

All the above plants will be kept under obgervation.

04. Dalbergia cochinchinensis—Experimental Gro.und 37§/EO of
Palghat.—Twenty-one entire transplants of mean height 8 inches,
pub in Dhoni deciduous garden, in 1950 are growing up well. In
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1955 there were sixteen survivals out of twenty-one with a mean
height of 16 feet. The further growth and development of the
species is under observation. o

95. Dalbergia sissoo (sissu).—This is indigenous to the sub-
Himalayan tract and the Gangetic plains. It is a good cabinet
and furniture timber. This species comes up easily in all the
plains districts of the State and also in sandy areas in the
coastal districts. This is best raised by transplants of one year
old. The species attains a mean height of 28-7 feet in seven years.
Large quantities of seeds of this species were procured during the

- . year and supplied to all District Forest Officers in the State,

96. Experiments with this species were continued in Begur,
Top ship, Dhoni, Denkanikota and Bennari. Transplanting one-year
old seedlings with or without a kumri crop such as Ragi (Elucine
coracana) or Thenai (Setaria italica) or horsegram (Dolichos biflorius)
appears to be the best method of raising the species. Transplanting

two-year old plants and stump planting of one year, two years
old plants are also successful. '

Ezperimental Ground 369/50—Begur.—4} feet high with 78
per cent survival in five years (one year old transplants).

Ezxperimental Ground 416/62—Begur.—13 feet with 385 per
cent survival (with two-year old see 'lings—tiansplanting.

Exyperimental Plot 181/52—Dhoni.~—One-year old stumps
of diameter '3 inch to *8 inch, gave 90 per cent survivalg
and average height of 81 inches in three years.

Experimental Plot 198/53—Dhoni.—One year old stumps of
diameter 3 inch to -5 inch gave 80 per cent survivals and
average height of 5 feet in two. years.

Experimental Ground 460{53—Topslip.—One-year old trans.
plants gave 63 per cent of survival and an average height of
50 inches in two years.

Eaxperimental Ground 410/52—Dhoni.—Comparison of (i)
sowing seeds, (ii) transplanting of seedlings 15 inches-20 inches

high and (iii) stump planting (-3 to -5 inch  diameter) showed the
following results :—

“Sowing—27 per cent survival and 78 inches high in 1954.

Stumps—27 per cent survival and 82 inches high in 1954.

: Transplanting—22 per cent survival and 84 inches high in
1954. : o«

Direct sowing in situ can be done in areas with climate similar

to -
Dhoni. e

Alx‘ "-.5
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Denkanikota Bxperimenial @

. 2 rounds 61/47 and 62(48.—
object 9f the experiment was to regenerate t{w fire burn/t lantle::
ai'ea.tsmtl'} Dalbergia sissoo by means of stump plants and trans-
gi ants. The results are very encouraging. There is no significant

fference between st .

> um and t
& height of 25 feet in six ;:asa,rs. ransplants. It oan grow to

This is one of the most useful species j i
. pecies In  reafforest
where la.nta.na, has invaded and suppressed all oth:: exsr;;‘étaatli‘:;s
Seeds of this species has been procured from the Hosur Cattle
Farm and supplied to almost all District Forest Officers in the
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State for being introduced in the Conservator’s plots. The results
are generally quite satisfactory.

97. Eucalyptus species.—There are over 300 species of this
genus of aromatic evergreen trees, which are natives of Australia.
Attempts have been made during the last several years to intro-
duce some of the economically important species in suitable loca-
lities in Madras. During the year, seeds of the following species
were obtained and tried :—

1 Eucalyptus camaldulensis (Syn. E. rostrata).
2 Eucalyptus gomphocephala.

3 Eucalyptus patens,

4 Eucalyptus rudis.

5 Eucalyptus redunca.

6 Eucalyptus marginana.

T Bucalyptus diversicolor.

8 Eucalyptus saligna.

98. Eucalyptus globulus which was introduced in the Nilgiris
in the year 1843 has acclamatized iteself and it grows very well in
this locality. The oldest plantation now existing was raised in
1863. Eucalyptus citriodora comes up in medium elevations (5 000
feet) and also at low clevations (1,000 feet). Eucalyptus rosir.ta
(hybrid variety) comes up very well in all plains districts and also
in sandy soilin the coastal districts. The various species of Eculyp-
tus will be dealt with in the alphabetical order of their specific
names, There was considerable difficulty in securing seeds of
these species for trials and every effort is being made to secure
these seeds for future trials.

99. Eucalyptus citriodora.—At present only the leaves of Bucalyp-
tus globulus are distilled on a commercial scale for the produc-
tion of Bucalyptus oil. Tt is belioved that the leaves of Fucalyptus
citriodora contain a valuable essential oil which is more valuable
than Eucalyptus (globulus) oil for trade purposes. There is a
project for analysis of the leaves by the Forest Research Institute,
Dehra Dun. Leaves collected from the trees in Sims Park, Coonoor,
have been forwarded to Forest Research Institute for analysis
along with samples of bark and sample of wood also. The results
of analysis by Forest Research Institute will be furnished in the
next year’s report.

Eucalyptus citriodora —(i) Begur Experimental Ground 462/54,—
Hundred tubed plants were planted at an espacement of 9 feet X
9 feet on 8th July 1954 in one foot cube pits. By June 1955, there
were 66 per cent survivals with an average height of 4 feet and a
maximum hieght of 8 feet.

(i) Begur Experimental Ground 456/54.—This is & comparison
experiment between direct sowings at ten seeds per stake and plant-
ing tubed plants 3 inches~4 inches high (i.e., plants raised in bamboo
tubes). The seeds were sown on 7th June 1954 and transplants

A.R.8,~54
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were planted on 14th June 1954. Observation i

] . atl
showed 10 per cent survivals for sowings as agoal;nsltl;l 6.;ungr 10952
survivals for tubed plants. The average height of tubeg 1 eItI;
is 6 feet vylth maximum height of 10 feet as against 3p E"fn b
average height for sowings. ¢ et

(iii) Dhoni Experimental Ground 45 — i
of 3 feet.ﬁ inches high were got from Be‘rlln?a/r5i4'Nu1:‘T£:ed tgeeglkllngg
and put in bamboo baskets in June 1954. The seeﬂlin S oro
planted in July 1954 at 9 feet x 9 feet egpacement in dgcid\vlv ous
research garden. In June 1955, there were 20 per cent surviomi
with an average hqight of 3 feet 6 inches and a maximum hei v}?t
of 6 feet. Considering that the seedlings had the shocklgof

transport from Benneri to Dhoni prior i i
were not as vigorous as could be egccept:d?%kettmg’ the seedlings

(iv) Topslip Experimental Ground 4 .
in_ bamboo .ba,skets in July 1954, V%l}{(f:.:h%eeds oro sown
3 inches—6 inches high in September 1954, they were planted
out at 9 feet x 9 feet espacement, in 100 stakes. In F. é)brllllaiy

1955 the survivals are 91/100 .
38 inches and. Maximom hei/g o 64ai1111(:3he:.he average height is

seedlings were

The preliminary indications are th
{ at Bucalypt ity
lﬁe succgssfu!ly grown in all the above resea,rchyfez:r:;tgggozﬁazailtl
a8 rapid height growth of an average of 6 feet in one year (maxi
mum up to 12 feet) if tubed plants are used. year (maxi-

100. Eucalyptus globulus (bluegum).—E
f}iEI:;i ﬁl::oduc;ﬁ ir;‘1 NiIgEiris in 1843 gby éapta?rfaé%ﬁ:i ogf]‘lgﬁzlﬁad‘:::
TS, e first Kuropean settlement dates back :

thereafter the regular cutting of in the Ni fo 1820, and
' g of the sholas in the Nilgiri 1

kﬁs:: :ﬁ; zcute scarcity of fuel_. This led to the discove%y gf sfl(:;‘tigfe
natumﬁzaﬁexotlgs for the Nilgiris. The pride of place for early
blasgem g{}o 31 lan Australian species in this country goes t¢
> vogum, 3 o f856 extensive areas were planted with bluegun
Mot Dlusar e fuel problem. At present there is & scheme to
plant b gam on parts of the Wenlock Downs on s very extensive
. Dluegum 18 now worked on a coppice rotation of ﬁz‘teen years

for three successive rotati
- ) ons i :
with seedlings. With increase ?flte;r whioh the area is replanted

. . ea and the im i
assumed, research on various directions hag becomepzzt;gce it has
: sary.

101. Eucalyptus globulus—Tree ;
. ner
Shola.—The tree increment plot at Aramby, which formed
qu_t of the oldest Eucalyptus globulus plantatior’l of 1863Was ormy
tained. The trees are now 92 years old. The ta]) ,twas S was
,:2[,?!2 feet hlg_};hm flg}‘:’ l,tproba,bly the tallest tree in peni?1:u1::'e§m‘ivizs
o mean girth of the trees i . .
1054, g 8 is 10 feet 11 inches at age 91 years in

ement plot 1 of Aramby
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102. Eucalyptus globulus—Manurial experiment—Ezperiment
Plot 25/54—Ootacamund.—This was started in 1954 to ascer-
tain whether the growth of the plants can be accelerated by the
addition of fertilizers. There were two treatments— '

A—Control—No manure.
B—2 oz. manure added to each plants.

The results are being watched.

103. Grevellia robusia (Noganur Reserve Forest, Salem North
Division).—There is a plantation of Grevellia robusta raised in 1947.
The average height growth is 50 feet and the mean D.B.H. is
21 inches. Within the plot there are scattered paper Mulberry
trees of size 50 feet high and 20 inches D.B.H. There are also s
few Melia dubia trees of size 50 feet high and 22 inches D.B.H.
The growth of the three species is remarkably good. Paper Mul-
berry seeds profusely and natural seedlings are found.

Melia dubia is best raised by transplanting four to eight months
old geedlings. It can reach a height of 25 feet in two years.

104 Hypheni thebaica (Dumbnut). —At present the following
seedlings are available in the Research Centres :-~

Topslip.—One seedling in the nursery (seed sown in 1949).
There is no stem above ground but leaf is 20 inches long.

Dhoni.—Three seedlings in 1949 nursery. Stem above ground
is just forming. Leaf 12 inches long. . )

Begur —Eight seedlings out of 1952, Sowings are available
in Begur Nursery. There is no stem above ground. The leaves are
2 feet long.

During the current year, a fresh supply of seeds was obtained
from Cairo (Egypt) and seeds were sown in December 1954 in the
different centres. The results are furnished below :—

Topslip. —Four seeds sown in bamboo tubes. All the four
geeds germinated and they have been planted out in the Research
Forester’s quarters.

Dhoni.—Two seeds germinated out of four sown in baskets.
These will be planted in the nursery adjacent to Range Quarters,
Olavakkot, and watched.

Begur.—Two seeds out of four germinated in the nursery
after a couple of months. The seedlings will be transplanted in the
Research Nursery and results watched.

. 105. Morus alba (Mulberry). ~Thisis probably a native of China.
This has been cultivated extenS}vely in irrigated plantations in the
Punjab where the wood is used in the Sports Goods Industry.

~ Acocording to research® experiments carried in Madras in
previous years the best method of raising the plant is by trans-

planting one year old plants,



6"ore West, Salem § 1strict Forest Officers, Vellore East
Halem North Djvig outh, Coimbatore South, Mad ellore asd,
106, Ochy ons for raising plantations urai West, an

: oma la, :
of tropical Amerje 9op%s (Balsa).—This is & troe which i i
a. It hag e which is a native

In air crafy manufacture &nOZ’g’rg}n:L)_’ soft light wood much used
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107. Ocimum eamphora (Syn. Ocimum Kilimanjaricum).—This
species was tried in Topslip, Dhoni Begur and Kannoth centres.
In Kannoth, due to heavy showers, the seeds were washed away
and the following results are from the other three centres only.

During the year, a plot of } acre was divided into two sub-plots.
In one, the existing growth was clearfelled, burnt and seeds of
Ocimum camphora sown broad cast at the rate of 2 Ib. per acre and
at the same time teak stumps were put at an espacement of 6 feot
into 6 feet. In the other sub-plot, the same treatment was
given with the addition of hoeing the soil to a depth of 3 inches
before broad cast . Sowing of seeds and teak stumps were put in.
Raking of soil before sowing increases the yield of leaves by
about two to there times. Hence raking of the soil prior to sowing
is distinctly beneficial. .

In all the centres, the Ocimum plants have come up luxuriantly
to a height of 3 feet to 5 feet and smothered the growth of teak
plants. Hence sowing Octmum in the year of plantations does not
appear to be beneficial. Experiments in 1956-66 will therefore
be done in one year old teak plantations where the teak plants
are about 6 feet height and so will be free from suppression by a
thick growth of Ocimum plants.

Plucking of the leaves was done thrice during the year {August,
Novemper and March) . The lesses nlucked vere serarately
aded as mature and tender and after drying they were sent to
Dehra Dun for analysis. The ngures are furnished below for all
the three pluckings taken together : —

TaBLs XXVI.
R R |
g oomire: és.% gﬁ. §§ S.s? §§§§ g?i’e

I, Seeds sown after raking ths sosl,
2) 3) (4) 5) (6) Y] )

(1)

1 Topslip. Mature. 14,050 1,803 511 40 to 50 2.3
2 Do. Tender. 3,920 710 648 per cent 29
3 Dhoni. Mature. 3,920 590 396 in all 18
4 Do. Tender. 260 180 4-87 cases. 2.9
5 Begur. Mature 3,736 716 965 16
6 Do. Tender. 1,444 284 463 20

II. Seeds sown without raking of the sosl.

1 Topslip. Mature. 18,230 2,150 476 23
3 Do. Tender. 4,820 (1 597 27
3 Dhoni, Mature, 1,120 200 433 19
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LT " 11, Secde swon without raking of the sofl—eons.

é . g% -%i E . i% ?.!3 ‘egﬁ .
Ressarch = ‘® 22 % 5 g5 3§

S centre. H § 3 '§.§ ‘SS gég . gé §

3 §s3 i § Fss $333 §38%

5 S $ g% 8 g% 3°°°S

(1) (2) (3 4 (5) (6) ] ()

4 Dhoni. Tender. 480 80 488 .s 2:2

5 Begur. Mature. 2,032 392 369 .. 1-6

6 Do,  Tender. 824 140 474 . 2.1

Nore.—Begur figures are ignored for analysis of the total yield of leaves as due
to vagaries of climate at the time of sowing or for other reasons, the crop was not
quite good. In Topslip, the raked plot and the unraked plot were one above the
other in & hill slope. Hence they were not comparable and hence results
cannot be analysed for raked and unraked plots separtely.

From the above, it is clear that the yield of leaves is greater
at higher elevation (Topslip 2,500 f-et, Dhoni 400 feet). In Topslip,
the yeild ot dry leaves per acre for all the three plucking for both
tender and mature leaves was 18,000 Ib. In Dhoni the yield
for both tender and mature leaves for all the three pluckings in the
raked plot was only 4,900 lb.

The yield of camphor from the leaves is ¢ reater from tender
leaves than from mature leaves as noted below :-—

TaBre XXVII.

Cenire. Particulars of Tender Mature
80il working. leaves, leaves.

1) 2) 3 4)
Topslip . .. . .» Raked .. . 2.9 2.3
Do. .. e .. .. Unraked .. 2.7 2.2
Dhoni © .. .. .. .. Raked .. .. 2.2 1.8
‘Do . .. .. .. .. Unrsked . 2.2 1.9
Begur e e .. Raked .. . 2.0 1.6

Do. e e .. Unraked .. 21 - 1.8 .

v oo h

The dry weight of Ocimum leaves is about one-fifth to one-sixth
of the green weight.:

- The percentage of ecamphor on dry weight of leaves is greater
in ‘Topslip than in Dhoni. Hence there is reason to believe that
camphor content of leaves at higher elevations is larger ; but this
is not supported by the figures given for Begur alone. Further
obaervations are therefore necessary.

One acre of Ocimum camphora will yield about 18,000 1b. of mature
and tender leaves (green weight) yielding 3,300 Ib. of air dried leaves
As per the analysis conducted by the Officer-in-charge, M.F.P.
Branch, Forest Research Institute, Dehra Dun, the percentagea
of tatal distillate (0 misture basis) varies from 4 to 6. Of this total

- qitillate the camphor content da 40 to 50 per cent. 8o the'cantphor
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eontent in.the air dried leaves is of the order of 2:3 per cent or one
acre yieldifig, 3,300 1b. of air dried leaves will yield on distillation,
about 82:6 lb of camphor. ’

During th year 1954-55, the leaves were plucked by hand singly
cifferentiating between tender and mature leaves. This kind of
plucking was extremely expensive and it will not be possible to
justify commercial exploitation on these lines. It has therefore
been decided for the year 1955-56 to pollard the plants at a height
of 1 or 2 feet above ground level and utilise all the pollarded leaves
without any differentiation being made between tender and mature
leaves. This will result in a considerable cheapening of the
process of collection of the leaves. '

The cost of cultivation if undertaken on a large scale will be
about Rs. 20 per acre. The cost of collection of leaves by the
pollarding method will be about Rs. 10 per acre. The cost of
distillation of 80 1b. of oil on a cottage industry basis will be Rs.100
at Re. 1-4-0 per lb. of camphor (10 annas per lb. of total distillate
being the rate furnished by the Officer-in-charge, M.F.P. Branch,
Forest Research Institute). Hence the total cost of production
of 80 1b. of camphor will be Rs. 130 or the rate per Ib. will be
Rs. 1-10-0. The ruling price of camphor at present is about
Rs. 4 per Ib. and hence it is believed that the cultivation of Ocimum
camphora and distillation of the leaves for camphor on a cottage
industry basis is commercially profitable. Experiments onimproved
methods of cultivation and harvesting of the leaves of Ocimum
camphora are in progress during the year 1955-56 and further
indiocation will be furnished in the next Annual Report,.

108. Pinus caribea (Slash Pine).—A tree of the sub-tropical
regions of the U.S.A., Cuba, Honduras, growing at low elevations
and showing best growth in moist low-lying ground. The tree
yields a high grade of resin.

Seeds were obtained from British Honduras and tried in the
Research Centres of Begur, Chandanathode and Ootacamund.

109. Pinus teede (Loblolly Pine).—This is a native of Southesn
and Eastern U.8.A. It yields timber for general purposes and
is sometimes tapped for resin, seeds are being obtained for trialg
in the following year,

110. Pterocarpus dalbergiodes.—In paragraph 67 of last year’s
report it was stated that the species could be raised successfully

in Kannoth where it has attained the height of 82 feat in twelve

- years. This is based on the results in experimental Plots 64/39

and 82/41,

. In order to collect further date regarding the growth and deve.
lopment of the species at Kannoth sample plot No. 51. has been .
formed in 1954 with an area of 0-75 sicre in experimental plot64/3g -
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Dhoni centre experimental plot 189]52.—There were only eight
survivals out of fifteen fifth mean height ¢f 4 feet in three years.

Kannoth experimenial ground 309/54.—Two year old seedlings
were transplaunted in Kannoth where it has been given 56 per cent
gurvival and a height of 4 feet in one year excluding two years in

the nursery.
One-year old seedlings of tterocarpus dalbergiodes s available

at Dhoni and Topslip. These will be planted duri the

gurrent year and results w&tohed;_ ’
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Topslip experimental ground 489/83.—Owing to damage by brow-
sing by wild game no results are furnished.

Fresh seeds will be obtained from Andamans and further trials

will be made with the species at Topslip, Nilambur, Begur and
Kannoth.

111. Willows.—The Salix babylonica plot in double crossing
has been maintained out of 82 cuttings planted in 1936, there are
now only nine with an average height of 33-9 feet and & mean D.B.H.
of 129 inches. The statement below shows the rate of growth
of the trees since 1944 :— :

TasLe XXVIIL

Year. Age in Survivals.  Mean Mean Remarks.
years. height D.B.H
in feet. in inches.
n (2) (3) (4) (5) (6)
1936 .. .. .. 0 82 . .. Forest plant-
ing.
1944 .. .. .. 8 12 15-8 48 Do.
1947 .. .. .. 1 12 23-3 81 Do.
1950 .. .. .. 14 11 30-2 11:6 Do.
1951 .. .. . 15 10 29-9 122 Do,
339 129 Do.

1954 .. .. . 18 9

(¢) Bamboos and canes.
112. Dendrocalamus strictus.—Experimental plot 71/1937 of

South Coimbatore was started in 1937 to find out the best method

of raising Dendrocalamus strictus after clearfelling and burning
a poor mixed deciduous forest of poor quality, for the purpose
of intensive working when mature. The plot had been severally
damaged by elephants and at present there are only 11 survivals
with an average height of 2.5 feet. The survivals are low and not
suitable for statistical analysis. This plot is proposed to be
closed.

Experimental plot 84/1940 of South Coimbatore was started as
an experiment to raise Dendracalamus strictus with a ponam crop
of ragi (Eleusine coracana) in & poor mixed deciduous forest.
One year old Rhizomes were planted at 9’ X 9’ espacement. Due
to heavy and repeated damage by elephants, there are only fifteen
survivals with a mean height of 19 feet after ten years. The experi-
ment is proposed for closure.

113. Bambusa arundinacea.—Experimental plot 85/1941 of
South Coimbatore was started in 1941 to raise the species with a
taungya crop in a deciduous forest of good quality. Bamboo has
grown to a mean height of 30 feet with an average of 22 culms per
clump. Thisresult may be considered fairly satisfactory.

114. Introduction of canes.—In view of the importance of arti-
ficial regeneration of local canes in this State, nursery experiments
were conduoted in Begur, Chandanathode and Kannoth of Wynaad
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and-Dhoni and Topslip of Nilambur Research Range. Seeds of
Calamus rotang, Calamus pseudotenuis were obtained from South
Kanara and sown under “ A’ test. The results showed conflicting
results. While Calanus rolany germinated well in Chandanathode
and Begur only, Calamus pseudo.enuts germinated well in Dhoni
~ and Topslip. The trials will be repeated again in the coming

years.

Seed Germi-
weight. native Plant.
capacity.
PER OZ. PER CENT PER OENT
Calamus rotang 25—50 50 50
60-—80 (] 6

Calamus pseudotenuis

The seedlings are now small with three or four radical leaves without
the formation of a stem. These will be planted out with balls of
earth in adjoining evergreen sholas and the development of the

seedlings will be watched.

115. Calamus scipionum.—Seed wieght 93—100 per oz. There
was no germination at all.

(f) Medicinal plants.

116. Raunwolfia serpentina.—This is a small ghrub found in the
forests of the Western Ghats. The roots of this species are used
as tonic febrifuge and as a specific remedy for high blood pressure.

This species has acquired very great importance in the recent
years for the medicinal value of the root of the plant. Two varieties
are said to occur; but only one variety whose root section shows
a central white core surreunded by a slightly brown tissue is
commonly found in Nilambur. The other variety witha complete
white root section is also found occasionally. It is believed that
hotanically there is no difference between the two. The speciesis
found in the districts of Coimbatore, Malabar, South Kanara and
Salem in deciduous forests and teak plantations up to 2,000 feet.
The roots are collected in the months from May to December.

In Madras State forests, the plant occurs generally at elevations
below 1,500 feet. Approximately one acre may contain ten plants
and the roots of 50 plants will roughly yield one lb. of dry roots or
one acre of forest will yield 1/5 lb. of dry root. Including private
forests of Malabar, there are about 1,000,000 acres of forests which
will yield 200,000 lb. annually. The maximum practical yield
may be taken as one-fourth of the potential yield. Hence the
sustained annual yield in practice may be about 50,000 Ib.

117. It is used as an ingredient in very small quantities in the
preparation of Ayurvedic medicines, but this quantity is negligible
when compared with the quantity exported.

Almost the entire p}‘Oduption ia exported and the species has
almost come to & stage of extinction. Knowing the importance of
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. the species Union Government has prohibited the e i
roots qf. Rawufolﬁa serpenting. IIIIJ order to enaﬁfeor&?ef t(ll'lss(tlglfi(:
authorities to identify the dried root and enforce the prohibitio
of export the State Silviculturist, Ootacamund, had forwardeg
sgmples of dried roots to all Customs Officers in the ’country Herba.-
rium specimens also will be perpared and sent to them. '

118. During 1955-56, the species will be rai i
in several divisions includingpSouth Kanara, sl\e{il:sgf n%lfen?;g’ .
Nilambur, Palghat, Nilgiris, Coimbatore South and 'I,'irur{:iveli,
In the research gardens also, experimental planting is being done
under several conditions and valuable data is being collected in
the best method of artificially regenerating the species.

119. U ndefplanting of Rauwolfia serpentina in feak plantations.—
Ga.li'ide(ain expelﬁments were carried out in Begur and Kannoth centres
to find out whether this species can be raised as an und i
teak plantations. “Tplant in

Ezxperimental ground.

Kannoth E G. No. 314 of 1954.—Here under i

) i . planting was

in teak permanent preservation plot aged 79 years. Tghe surgi‘::el
.here was only 27 per cent in September 1954 and this dwindled

down to B per cent in J : ;
outbing. by une 1955. The species was raised up shpob

Begur EA, No. 463 of 1954.—This is located in sample plot 36
of Pegur in 1892 regeneration area, ie, teak plantation, aged
62 years. Here Rauwolfia serpentina was put in as root cu’win 8
and shoot outtings with root attached. Here the percentage gf
survival was 90 per cent in Ootober-November 1954 &nd this
gradually fell dovn to -67 per cent in June 1956. The heav
casu.a.ht.xes in Kannoth are due to the inliability of the seedlin ﬁ
to wx.tl_lstan.d the heavy drip drip in the e2rly periods and the dg
conditions in the lzter stage. In Begur it has come up b tty
with 57 per cent survival at the end of the hot weather. P better

120. Raising Rauwolfia by shool cuftin )
/ gs— Experimental

297/53, Kannqth and E'.xpemmental Ground 429/%3, gegzr?io';‘l}?idé
were started with the (_)b]ect of finding out whether it is p'ossibl
raise Rauwolfia serpentina by planting shoot cuttings. At the er 3
of a _ye?r 1:,here]>3 were '];I}{/ 100 survivals in Kannoth and 96/11(1)0
survivals in Begur. e height of tl .

1 feet to 2 feet. ¢ '© plants was generally

121. Comparison experiment to find out the best

? ! meth 91
Rauwolfia gerpentina—Experimental Ground 464/54 gjg% T%g{g
was started with a view to find out the best method of raisin thl:
species Direct sowings, shoot cuttings with } inch to 1inch o%root
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and shoot outtings without roots, were tried. The results are
furnished below :— . ‘
TasLE XXIX. A
CHART XIX_
Hopen PARVIFLORA

Direct sowings . .. 30 14 i 1 3 e Eplas/:qaé. NILAMACR

Shoot cuttings with root .. 30 11 37 1 2 (NoPeﬁ oI BBLED IN (939 (N
Shoot cuttings alone .. 30 7 23 1 2 £y ilen Temk s ~1'A'r‘ oN

Number Number Percentageof  Average
put in.  surviving. survival, height.

FT. IN.

122. The indications are that the plant can be raised by all the
three methods even though direct sowings and shoot cuttings with - 30 vioe Pars (24
root attached give significantly better survival per cent than shoot
cuttings alone. Comparison with the previous experiment indicates
that the plant grows well in the open and does not seem to grow well
under a canopy of teak trees. . o5

(Vi) RECLAMATION AND AFFORESTATION INCLUDING IRRIGATED
PLANTATIONS.

123. Afforestation of the Nilgiris grass lands.—The two experi-
mental gardens located at Jacosnullah within the grass lands
in Wenlock Downs, were maintained ; but no new experiments
were started during the year. [t 3

R0

HetGHT IN CEET

124. Hopea as an underplant or as an alternative species in.a
Jailed teak area.—Experimental plot 138 of 1936 was started in
Nilambur to study the growth and development of Hopea in a
lateritic soil where teak almost failed. In the 1888, teak plantation, op
Hopea was introduced in 1929 by dibbling seeds at an espacement
of 9 feet x 9 feet. While most of the teak has practically dis-
appeared the Hopea plants have grown steadily and at the end of
26 years have an average height of 39-8 feet and the tallest plant
is 60 feet. More than 60 per cent of the plants are above 45 feet in
height with a girth of 28 inches to 30 inches.

s

) 10 is

. Ao '25‘ 30
Age (nyEARS

The measurements recorded in 1955 ¢
ll1gl5ghil; w:,s 39'8 feet at the age of 26 years.hOXtﬁzZezgetl?;emge
1 thI') ants in an ares of half an acre and a t inning is indi ated.
Inning will be done in the following year, The%i i nb.IC_ated.
converting this experimental plot into a sample Ioteml"fi llmy o
conm.dered after the thinning is done. he i Iéx fons e
obtatared oft Indications so far

(i) Hopea is a very valuable i |
ocality particularly where the soil is la’il;:ict:i? ;to efforast poor
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(ii) The growth during the first five to ten years is very slow.
After the 10th year, the growth is vigorous and maintains steady
rate till the fifteenth year. .Thereafter it falls down. In other
localities, it has been observed that a thinning at this stage results
in rapid height and girth increment.

125. Afforestation of grass land in Chandanathode.— With a
view to find out the best and cheapest method of afforesting grass
land at Chandanathode, experiments were started in 1953 and
continued in 1954. In 1953, eleven species were tried over an area
of two acres, the seedlings being planted in pits at an qspacement
of 8} feet X8} feet. In 1954 the experiment was continued over
an area of 5} acres with six species. The treatment adopted in
1954 was slightly modified. Each plot was divided into two sub-
plots and pitted at an espacement of 12 feet x 12 feet. In one sub-
plot grass was scraped to a diameter of 3 feet while in the other no
soraping was done.

Species tried in 1953,

Sterculia companulata. Sterculia alata.

Atlanthes malabarica. Evodia roxburghiana.
Pterocarpus dalbergiodes. Artocarpus hirsuta. *
Mimosopsis literalis. Machilus macrantha.

Lophopetalum wightionum. — Mangiferra indica.
Vateria indica.

Species tried in 1954,

Vateria indica. Ailanthes malabarica.
Artocarpus hirsuta. Mangiferra indica.
Sterculia companulata. Pterocarpus dalbergiodes.

It is too early to draw conclusions. Further observations will
Le made in future years.

(vii) TENDING, THINNING, CLEANING, CLIMBER AND WEEDS.

126. Pruning in teak  plantations—Nilambur Cenire.—Experi-
ental Plot 151/38 and Experimental Plot 158/39 were started in
m_1 bur to determine whether pruning up to the height of a man
Ni amach annually up to the first thinningin a one-year old crop is
can thl’ -1 or not. In the plot of 1938 unpruned plot showed a better
bene c}i&i ht during the latest measurements in 1953 (pruned 40-2
mean }?gunpruned 41-69’ feet high), while the reverse was the cage
feet hig her Experimental Plot 158/39 (1954 measurements : pruned
in the ot . unpruned 39-1 feet). In the past pruned plots were
39-6 fect ; tf,ell')in height. There does not appear to be any benefit

?'iioglgtfl)}rrtjl)ﬁng as rogards height growth.
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As regards branchiness in the unpruned plot it is found that the
trees can naturally shed their branches in course of time and there is
therefore no need for pruning of the trees. The tentative conclusions
are that pruning is not beneficial. The experiment will be continued,

E rperimental Plot 172/47.—The above experiment was repeated
in 1947 in a one-year old teak crop. Judged from the measurements
of 1954 the pruned plot showed a slightly better mean height, but
the difference was not significant.

Ezxperimental Plot 171/47, Nilambur.—The same experiment was
repeated, but this was done now in a two-year old crop as compared
with one-year old crop in the previous cases. Judged by height
growth in 1954, the unpruned plot showed a slightly better mean
height, but the difference was not significant. The tentative con-
clusion noted above is confirmed by the above two experiments, viz.,
that pruning is not beneficial from the point of view of height growth
of the unpruned plants. '

As regards branchiness the general observation is that pruning
is not necessary and the unpruned plants are capable of natural
pruning themselves. :

The pruning oxperiments were repeated in 1954, but this time
the experiments were started in plantations of ages ranging from
2 to 6 years, in the centres of Begur, Kannoth, Topslip, Nilambur

‘and Elival (of Palghat Division). The following statement shows

the localities where the experiments. were started. Ounly initial
measurements have been taken in most cases and so no conclusions
are possible. Theso experiments will be measured and commented
upon in future reports.

Pruning will generally have to be done for three consecutive
years if it is to be effective and the boleistobeclean. The estimated
cost will be Rs. 3 per acre for the first pruning ; Rs. 2 per acre for the

" second pruning and Re. 1 per acre for the third pruning. The
" total cost of pruning would be about Rs. 8 por acre and based upon

the results so far obtained this pruning at a cost of Rs.6 does not
appear to be beneficial.

TaBre XXX,

Teak Pruning Experiments,

Experimen- Regeneration  Age of

First
Serial number and tal plot num-  area where teak 4
centre. ber and located. plantation. mmﬂ
year 1954, years. m
1) 2 (3) (4) (5)
- .o ve 107 1950 regenera 4 .
1 Begur tion Gardon. Oth June 1954
T Do. e - 198 1948 Tregene- 6 14th July
ration area, 1954.
ABe8.—6
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Experimen-  Regeneration  Age of First

Serial number and tal plot num- area where teak pruning
centre. ber and located.  plantation. done on
year 19584. years.
I 2) (3) (4) (5)
3 Begur .. . . 109 1949 regenera. 5 13th June
tion area. 1954.
4 Kannoth .. .. 115 1949 regenera- 5 12th July
tion area, 954.
5 Do. e .. .. 116 1950 regenera- 4 Do.
tion area.
8 Do. .. .. .. 117 1951 regenera- 3 20th July
tion area. 1954.
7 Do. .. .. .. 119 1948 regenera- 6 28th July
tion area. 195
TasLe XXXI,
- 3 e &
2. § 2 3
§ 3 >
> % g $
Serial number <3 §* s First pruning 3
and Centre. N L2 done on. § .
2 s, 1% =3
3 § -] g3 ® 3
) SR = ®
g% W& o™ S &
R < & -
(1) 2 @ 4 (5) (6)
ACS.
1 Topsli 94 2 1949 12th February 1955, 6
2 So. P 95 2 1950 12th November - 5
1954.
3 Do. - 96 2 1951 4th December 4
1954.
4 Nilambur .. 176 1 ' 1948 May 1954 6
5§ Do. .. 177 1 1949 Do. 5
6 Do. . 178 1 1950 Do. 4
7 Do ‘e 179 1 1951 Do. 3
8 Do. .. 180 1 1952 Do. 2
9 Dhoni e 201 1 1952 August 1954 2
10 Do. . 202 1 1951 Do. «“ 3

127. Teak Plantations, Wynaad—Experiment to find out the best
time for first thinning.—Sample plots 26 to 34 of Wynaad were formed
in 1936 in 1931 regeneration area to determined the best time for
carrying out first thinnings. There were three treatments as
follows : —

(i) First thinning at age 5, sample plots 26, 27 and 34 ;

(ii) First thinning at age 7, sample plots 28, 30 and 31 ;
(iii) First thinning at age 9, sample plots 29, 32 and 33.

Each treatment was replicated thrice. Sample plots 28, 27 and
34 were thinned in 1935 ; sample plots 28, 30 and 31 in 1938 and
sample plots 29, 32 and 33 in 1940, and sufficient sample trees were
gelocted and measured. Sample plots 26, 27 and 34 which were
thinned in 1936 was given a second thinning in 1941 silviculturally,
according to All-India standards. In 1947 sample .plots 26, 27, 29,
32, 33 and 34 were thinned and sample trees measured.
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128. The measurements of the sample plots as taken in March
1952 are furnished below :—
"' aBLE XXXITI.

Measurements of 1952 in Teak Sample Plots 6 to 34 of Wynraad.

- 2 - ® me
3R] 8 8 2 3
S S § F3
2 < ® 2 -y
T > & . 3 &
£5 2 g 2 H 32
s 3 ) v &_S’ 23
Sample plot numbey. s = g g 5 &3
&S s 8 2 s 2 S $3 g
o &g S S 5 £.8 R
B SR 8, < SS g 3
ey 3 S % S - =88
255 =% =3 33 §"§ =3z
$¥s 3% 3% g 53 §s%
= = S & & &
D (2) (3) 4) (5) (6) (7
INCHES,
26 .. .e .. 198 59 80 6495 420 1,741
27 .. .. . 189 60 86 755 547 1,766
34 .. .. . 176 61 9-2 79-3 706 2,263
Total .. 563 180 25-8 224-3 1,673 5,770
Average .. 187-6 - 60 86 74-4 5576 . 1,923-2
28 .. .. .. 193 51 79 66-3 282 1,937
30 « .. . 198 59 8.2 72-2 475 1,968
31 .. .. ve 181 61 8-2 66-2 475 2,104
Total .. 572 179 24-3 204-7 1,232 6,009
Avorage .. 190-6 59-6 81 68-2 410-6 2,003
29 .. .. .. 163 58 8-1 589 321 2,057
32 .. .. .. 203 58 78 67-6 356 1,989
33 ‘e .. . 184 59 82 68-3 310 1,862
Total .. 550 175 24-1 194-8 087 5,908
Average .. 1833 583 80 64.9 329 1,960-3
Comparative statement.
A~—First thinning at 1876  60:0 86 744 5576  1,923-3
age five years.
B—First thinning 8t 1908 596 81 682 4106  2,0030
age seven years.
C—First thinning at 183-3 583 8:0 649 3200 1,969-3

age nine years.

129. Analysis of these measurements show that the thinning at
the age of five years yields an average diameter of 8-6 inches in 21
years as against an average diameter of only 8:1 inches and 8.0 inches
for first thinning at ago seven years and nine years respectively.
This trend is being maintained even as regards useful basal ares
and stem timber volume (standing) per acre,

The conclusion that can be dra.vyn is that the first thinning at the
age of five years is definitely superior to first thinnings at age seven
years or nine years in the Wynaad plateau.
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As per sanctioned Working Plan for the Wynaad Division, the
espacement for Begur and Chedleth Ranges is 6 feet X 6 feet and the
first thinning is done at age four years or five years according to the
guality of the crop.

130. The continuance of this experiment is not necessary ; but
the sample plots 26 to 34 may be maintained in order to observe
periodic volume increment of teak, giving all the plots uniform
treatment in future.

131. Teak plantations—Best intensity of thinning—Wynaad.—
An experiment was started in 1931 regeneration area of Begur in
Wynaad Division in 1936, to ascertain the best intensity of thinning
to be adopted in teak plantations. Sixteen sample plots 10 to 25,
each with an extent of about 0-5 acre were laid out and allotted to
four grades of thinning, viz., C grade, D grade, E grade and X grade,
as follows :—

C grade sample plots 12, 18, 23 and 25.
D grade sample plots 10, 14, 17 and 24,
E grade sample plots 11, 16, 21 and 22,
X grade sample plots 13, 15, 19'and 20.

The plots were originally marked to a C grade thinning and
execution of thinning was re-adjusted as far as was silviculturally
possible to make the plots more nearly comparable at the time of
formation.

The mode of thinning prescribed at the time of formation for
the different grades are as follows : —

C grade thinning will be as defined in the Statistical Code, but
slightly lighter than the usual district practice ;

D and E grade thinnings will also be carried out approximately
as laid down in the Code, but all will be regulated by the removal of
a definite percentage of the basal area in each case (say approxi-
mately 40 per cent, a 50 per cent and 60 per cent in C, D and E), but
actual figures to be determined by trial and (if possible) measurements
of some typical district work.,

The X grade thinning will approximate to an increment felling.
The trees of the future will be selected and marked permanently at
the time of second thinning. They will be spaced evenly by eye at
about 25 to 30 trees per acre and the trees will be favoured at all
stages. :

132. In November 1941 thinning was done in all the plots. In
March 1947 another thinning was done in all the plots according to
the intensities and sample trees measured. The plots were last
measured in 1952. The results of the analysis of 1947 measurements
are tabulated below since the figures of 1952 measurements are not
computed yet. (They are being forwarded to Forest Research
Institute for computation now.)
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133. Measurements of 1947 for sample plots 10 to 25 of Wynaad
Experiment on different intensities of thinning :—

TasrLE XXXIII,

Msin crop; ? o 3]
3‘; ,-.-_____A__..—-.—\ g g § 8
T3 5 s 3 %%
. 3 2 3 Sg 83
Intensity of thinning. 7 ® § s'§ 5 g
-3 . g 4 S g
Y 2 5 5 3F ivE
2 3 0§ 0% 3 %% 9yl
S SR S S SO L I
w Z 13 ~ R %] 15}
(1) (2) (3) (4) (%) (6 {7 (8)
FEET. INCEES. SQ. FT.
C grade .. . 12 275 87 1.2 7841 215 2,407
18 244 52 65 5564 53 2,212
23 388 49 59 6386 36 2,060
25 359 48 57 6370 .. 1,706
Total .. 1,266 206 223 259-61 306 8,465
Average .. 3165 51-5 56 6490 76-5 2,116-2
D grade .. .. 10 217 56 75  66:99 179 1,835
14 258 51 69 6747 128 1,725
17 242 54 70 6449 135 2,059
24 . 283 49 62 5833 = 48 1,550
Total .. 1,000 210 27-6 25728 490 7,169
Average .. 250 52-5 69 6432 1225 1,792.7
E grade .. Ve 11 155 54 79 52-74 177 1,575
16 179 50 74 5293 120 1,427
21 176 52 73 5085 111 1,605,
22 192 49 71 5328 101 1,499
Total .. 702 205 29-7 209-80 509 5,808
Average .. 1755 51-2 74 5245 1272 1,461.8
X grade . . 13 108 56 86 4258 200 1,185
15 127 56 80 4440 192 - 1,331
19 131 49 7-5 40-47 75 1,157
20 132 52 78 4394 199 1,382
Total .. 498 213 31.9 171-89 666 5,055
Average ., 124 532 797 4285 1685 1,263+7
Comparative statement.
Cgrade .. .. .. 3165 515 66 6490 7656 21162
Dgrade .. .. .. 250-0 52-5 69 6432 1225 1,792-7
Egrade .. .. - 175-5 51-2 74 5245 1272 1,499-0
X grade .. .. 1240 53-2 79 4285 1665 1,263-7

134. Analysis of the 1947 measurements show that:—

(i) The different intensities of thinning have no appreciable
effect on height growth as the top heights are 51-5, 52-5 51-2 and
53:3 for the four treatments ;
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(ii) heavier grades of thinning give progressively higher
diameter increments as noted below :—

C grade—5-6 inches diameter in 16 years.
D grade—6-9 inches diameter in 16 years.
E grade—7-4 diameter in 18 years.
X grade—7-9 inches diameter in 16 years.
(iii) At the end of 16 years, in 1947 the yield of useful basal

area decreases as the intensity of thinning increagse—as shown
below :—-

C grade—64-9 square feet.

D grade—64-32 square feet.
E grade—52-45 square feet.
X grade—42-86 square feet.

(iv) At the end of 16 years in 1947, the yield of total volume
(stem timber and stem small wood volume) produced to date, is
highest for the ‘ C’ grade thinning and lowest for ‘ X ’ grade thin-
ning:—

C grade—2,116-2 cubic feet per acre.
D grade—1,792:7 cubic feet per acre.
E grade—1,499-0 cubic feet per acre.
X grade—1,263-7 cubic feet per acre.

This indication is confirmed by similar results obtained in
sample plots 120 to 128, referred to in paragraph 146 below.

135. Hence the conclusion can be drawn that heavier thinnings
yield progressively more rapid diameter increment; but the total
volume production is greatest with an ordinary ¢ C’ grade thinning
and lowest with a heavy thinning of the type of < X’ grade.

136. Teak plantations—Best intensity of thinning—Nilambur.—
As a repetition for the above experiment, sample plots 69 to 86 of
Nilambur were opened in 1934 in the 1929 regeneration area of
Edacode (second rotation). The object was the same as in the case

o{):ample plots 10 to 25 of Wynaad referred to in paragraph 131
above.

The sample plots were allotted to different grades of thinnings
"as follows :—
C grade thinning—sample plots 77, 80, 81 and 76.
D grade thinning—sample plots 86, 82, 75 and 71.
E grade thinning—sample plots 74, 83, 73 and 69.
X grade thinning—sample plots 85, 84, 72 and 70.

137. The definitions of the different grades are as for sample
plots 10 to 25 of Wynaad (vide paragraph 131).
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The first thinning was carried out in 1936, During January-
February 1940, the plots were given a second thinning according to
the intensities and the sample trees measured. The third thinning
was carried out in March 1950. The results of the analysis of 1950
measurements are tabulated below :—

138. Measurements of 1950 of sample plots 69 to 86 of Nilambur

Experiment on different intensity of thinning i—

TasLe XXXIV.

Main crop
3 3

N s 5 s.g

] § . . 3 g

£ < 5 . S 3

2 3 3§ ~F ° 53
. S 3 - § s § S . y § .
Intensity of thinning. £ S i 3 ES .§§, E .;.g.
2 3 3 S T =3 28
= E 2 g 33 gs 2 85
E s & & & 5% §s%

w 2, &~ < Q %] 7]
(1) (2) (3) (4) (5) (6) (7) (8)
FEET. INCHES. 8Q. FT.

C grade .. .. 18 179 67 7-8 59-0 261 1,639
77 175 68 71 48-6 156 1,591
80 174 65 69 458 158 1,491
‘ 81 182 63 74 54-0 207 1,625
Total .. 710 263 292 207-4 782 6,339
Average .. 1775 657 7-3 518 1955 1,584-7
D grade .. . 3| 124 71 9-2 57-3 528 1,741
75 128 72 90 561 563 1,839
82 150 66 7.3 439 .. 309
86 149 80 74 444 152 1,371
Total .. 551 269 32.9 2017 1,243 5,260
Average .. 137-2 672 82 504 3107 1,315:0
.. .. 69 79 74 100 436 532 1,495
E grado 73 93 68 89 401 300 1,472
74 118 67 77 38-3 136 1,190
83 112 62 77 363  -161 890
Total .. 402 2 343 1583 1,120 5,049
Average .. 100-5 87-7 86 396 2822 1,262-2
.. 10 87 72 100 473 585 1,333
X grade .. 72 08 69 88 416 336 1,246
84 112 60 83 42-1 282 1,063
85 101 65 85 399 201 1,178
Total .. 308 266 356 1709 1,474 4,820
Average .. 995 665 89 427 3685 1,205

Comparative statement.

C grade .. . .- 177-5 65-7 73 51-8 1955 1,584-7
D grade .. . .. 137-2 872 8:2 504 3107 1,315-0
E grade .. . .. 100-5 677 86 396 2822 1,262-9
X ‘lldG .o . e 99-5 66-5 89 427 3685 1,208
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139. Analysis of the 1950 measurements show that—
(i) the different intensities of thinning have no appreciable
effect on height growth as the top heights are as below:—
C grade—65-7 feet.
D grade—67-2 feet.
E grade—67-7 feet.
X grade—66-5 feet.
(ii) Heavier grades of thinning give progressively higher
diameter increments as noted below :— .
C grade—7-3 inches diameter in 21 years.
D grade—8-2 inches diameter in 21 years.
E grade—8-6 inches diameter in 21 years.
X grade —8-9 inches diameter in 21 years.

(iii) At the end of 21 years the yield of useful basal area
decreases as the intensity of thinning increases, but due to some
reasons which are not clear, there is little difference in basal area
between C, D or between E, X,

C grade—51-8 square feet per acre.
D grade—50-4 square feet per acre.
E grade—39-6 square feet per acre,
X grade—42-7 square feet per acre.

(iv) At the end of 21 years, in 1950, the yield of total volume
(stem timber and stem small wood volume produced to-date) is
highest for the ¢ C* grade and lowest for * X’ grade thinning as noted

below :—
C grade—1,584-7 cubic feet.
D grade—1,315-0 cubic feet.
E grade—1,262-2 cubic feet.
X grade—1,205-0 cubic feet.

140, These indications are identical to the conclusions drawn
already from sample plots 10 to 25 of Wynaad, which have been
detailed in paragraph 134 above and similar to results obtained from
sample plots 120 to 128 of Nilambur described in paragraph 146,

141. Heavy and early thinnings to anticipate and mot to follow
likely suppression teak plantations, Nilambur.—On the lines of the

work done by Dr. Craib in South Africa sample plots 120 to 125 of

‘Nilambur Division were laid out in 1934 teak plantations in the year
1938. In this experiment three sample plots 120, 121 and 122 are
sllotted to thinning under Craib’s theory, viz., heavy thinnings to
anticipate suppression and not to follow suppression and the three
sample plots 123, 124 and 125 are treated as control, i.e., thinning as
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in ordinary district practice. The object of the experiment was to
observe the growth and development of the teak under the two types
of thinnings and to ascertain whether the rotation of the teak can
be reduced by inducing rapid diameter increment by heavy (Craib’s)
thinning. On examination the results obtained in both the centrel
and treated plots during 1954-55 are given below : — '

TasLe XXXV,

Average
Sample Sample Sample Jor all
—_ Plot Plot Plot three plots
No. 120. No. 121, No. 122, taken
together.
OF &) (%) (4) (5)
Treated plots.
Number per acre .. 49 49 52 50
Maximum diamctor 15:3” 17-05” 19-85 19-85
Minimum diameter .. 9-5” 9-8” 91 91
Average diamcter 12:6 14-3 15:02 140
Control plots.
Average
Sample Sample Sample Sor all
_ Plot Plot Piot three plota
No. 123. No, 124. No, 125. taken
together.
(1) (2) (3) (4) (%)
Number per acre o137 181 124 141
Maximum diameter e 139 11-0 185 185
Minimum diameter .. 7-45 6-1 68 68
Average diameter . 99 88 11-2 10-0

142. Comparison of the figures in the above two tables shows
that in ordinary district practice there are 141 stems with an average
diameter in 10 inches while in the treated plot there are only 50
stems per acre with an average diameter of 14 inches. The age of
the plots is 21 years at the time of measurements in 1955.

143, Abstract of measurements recorded in 1949 for treated and

control plots—
TaBLE XXXVI.

] & & . 3 TE.
IR S I F
: S w2 587
Treated - g* §< -~ < g _g.g 8
or NE 5 58 8 T . ESx Remarks.
control. § S =2 g ° < =8 §
2o 8% &3 & $§ £33
8% S8 8% sS% 8§ § g‘
- N ~ o 7] &
(1) (2 (3) (4) (5) 6 (8)
FT. IN. $Q.FT. OJFT.  O.FT.
Treated.. 50 63 109 6590 490 1,293 Measurements of 19556
Control., 142 64 985 752 271 1,732 are awaiting com-

putation at Forest
Research Institute,
Dehra Dun.
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144. Analysis of the measurements recorded in 1949 at age 15
years which are re-produced above show that—

(i) the treatment has no appreciable effect on height growth ;

(ii) the treatment increases the rate of diameter increment,
giving an annual diameter of increment of 093 inch in the
treated plots as against annual diameter increment of only 0-67
in the control plots ;

(iii) at the end of 15 years, in 1949, the yield of useful basal
arca for the treated plot is 59 square feet as against 75 square feet
for control ;

(iv) at the end of 15 years in 1949, the yield of total volume
(stem timber plus stem small wood volume produced to-date),
is only 1,293 cubic feet in the treated plot as against 1,732 cubic
feet in the control plot.

145. Hence Craib’s thinning (i.e., heavy thinning to anticipate
suppression and not follow suppression), yields rapid diameter
increment ; but the total volume production is greater with an
ordinary ‘D’ grade thinning as adopted in the district. This
indication is confirmed by similar results obtained in sample plots
10 to 25 of Wynaad Division and sample plots 69 to 86 of Nilumbur
Division referred to in paragraphs 135 and 140 supra.

146. Thinning research plots—=Sample plots 136 to 141 of
Nilambur.—As a repetition to the thinning'experiment noted
above, sample plot numbers 136 to 141 pf Nilambur were laid
out in compartment 134 of Panangode (in the 1948 plantation)
in 1950. The plots are in the second rotation teak crop, .the first
rotation plantation teak crop having been clear-felled in 1947,
The object of the experiment was to confirm the results that may be
obtained in sample plots 120 to 125 above.

The three sample plots 136, 139 and 141 were allotted to Craib’s
thinning (i.e., heavy thinning to anticipate suppression and not
to follow suppression) and the remaining three sample plots were
treated as control (thinnings as per district practice—viz., & ‘D’
grade thinning.)

147. In sample plots 136, 139 and 141, thinnings were done
at ages two, six years. In the control plots, these were done at
the ages three six years. Inspections in 1954 showedt hat the
thinnings done in sample plots 136, 139 and 141 do not correspond
to the treatment proposed—mnamely thinnings to anticipate sup-
pression and not to follow suppression. Several trees were found
dominated and the thinning done was not sufficiently heavy. In
fact there was very little difference as regards intensity of thinning,
between the treated sample plots and the control sample plots.
These six sample plots will therefore be abandoned and & fresh
sot of sample plots will be laid out in second rotation teak crop,
as a repetition of the experiment in sample plots 120 to 125 of

Nilambur.,
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148. Eradication of Lantana through bamboos.—In experimental
plot 67/1936 of South Coimbatore Division, an attempt was made
to suppress Lantana by the introduction of Bambusa arundinaces
under the Lantana. As pointed out in paragraph 294 of the Annual
Report for 1946-47, the results indicated that if casualties are
systematically replaced during the first few years and the under-
planted bamboos helped by opening funnels through the Lantana
to let in more light for the bamboos, till the bamboos overtop the
Lantana, then the bamboos can hold their own and in time displace
the Lantana. It was also observed thatinlocalities such as Coimba-
tore South where the bamboo is not fast growing and the bamboos

. arc liable to elephant damage, protection for the bamboos may be

required for an uneconomically long time. In eleven ycars, the
bamboos had reached a height of only 9'1 feet to 95 feet against
13 fect which was the height of the Lantana.

In March 1949, there was an accidental fire which burnt away
the experimental plot. The plot was also badly damaged by wild
clephants and no measurements were taken after 1951, when there
were 51 culms with a height of 9 feet. Repeated cutting back
of the Lantana had also vitiated the object of the experiment
Hence this experiment will be closed. '

A s‘milar e:.:per‘imen’f, done in Denkanikota range had showed
that if Dalbergia sissoo is planted under the Lantana, on account
of its fast growth, the Lantana can be suppressed. The indications

are that only a fast growing species like Sissoo an suppress the
Lantana.

149. Eradication of Lantana through clearfelling and burning
and planting forest crop with Kwumri.—The invasion and dense
growth of Lantana ha_.s become a major problem in the Salem North
Division and experiments were started during the year under
report. (Experimental Plots 31) to see whether it is possible to
eradicato the Lantana and re-afforest the area with valuable timber
and fuel species. An area of 6 acres was demarcated and divided
into six sub-plots of one acre each. In the three sub-plots strips
3 feet to 4 feot wide were cut at 22 fect apart through the Lantana
bushes and seedlings of Dalbergia sissoo, Melia dubia, Eucalyptus
citriocdora _and Eucalyptus hybrid, were planted at the beginning
of North-East monsoon at 9 feet apart. In the other three sub-
plots the Lantana was cut and burnt and along with an agricultural
crop of Ragi (Elusine corecana) the above four species were tried
at an espacement of 22’ x9’. The results at the end of one year
show that cutting and burning Lanfana although costly is signifi-
cantly better than planting in strips. In the strip planting, the
survival percentage is extremely low. ’

150. Loranthus infestation in teak plantation.—In the teak
plantations of Nilambur, South Coimbatore and Wymaad
particularly in plantations past the age of mid-rotation. it is founci
that the branches are attacked by Loranthus. The i’ntensity of

v
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attack would in some trees be as much as 25 per cent. At present
the Loranthus affected branches are being cut along with periodical
thinnings. Owing to the difficulty in reaching the tips of the
branches affected with Loranthus, very often the basis of the affected
branches are cut and this practically amounts to lopping of the
crown of the tree to the extent of half or one-third. Sometimes
the tress are full of red ants and men cannot climb such trees and
cut the Loranthus affected branches. It is therefore necessary
to devise new methods of eradicating Loranthus from teak trees.
New experiments in this direction will be undertaken in the coming
year,

151. Saliz babylonica—Pruning of branches.—Saliz babylonica
‘when raised through cuttings, has the habit of throwing off numerous
side branches from near the ground amd the plant has a bushy
appearance. In 1953, experimental plot 23/53 was started to find
out the effect of pruning of the side-branches on the growth of the
species. An area of 3 square chains was taken and divided into
three equal sub-plots. In one sub-plot nothing vga,s.done, while
in the remaining two, the trees were all pruned of their side branches
flush with the stem and tarred at the cut ends. In 1954 when the
plot was last measured there were 55 trees in the pruned plots
with an average diameter of 1'6 inches and 32 trees in the unpruned
plot with an average diameter of 1'6 inches. Thus there is no
difference in diameter between the pruned and unpruned plots.
Despite pruning epicormic branches sprouted, it is too early to
draw any conclusions.

(viii) MIXTURES—Nl.

(ix) UNDERPLANTING.

152. Teak plantations in Wynaad, Nilambur—Is underplanting
necessary.—Inspection of teak plantations in Nilambur andWynaad
shows that ordinarily there is an appreciable amount of under-
growth in teak plantations and that this is generally adequate
to protect the soil from the adverse effects of exposure, desiccation
and erosion.

_ Underplanting may be considered from the point of view of
producing a valuable subsidiary crop of timber or other products,
such as Ocimum kslimanjaricum for production of camphor or
Rauwolfia serpentina for production of the medicinal roots. Under
planting does not seem to be necessary solely from the point of
view of soil protection. Attention is invited to paragraph 51
wherein the question of deterioration in the second rotation in pure
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153. Again previous experiments on underplanting of teak
with Cephalostacyium pergracile have indicated that there is a
slight decrease in the volume production of teak as a result of under-
planting. The loss of increment of teak due to underplanting
may well outweigh the money value of the subsidiary crop. Hence
looked at from this point of view also, underplanting of pure teak
plantations does not appear to be desirable.

154. However, in the past there was a genuine apprehension
that continued cultivation of pure teak plantations will gradually
lead to deterioration of the soil unless effective measures are taken
to protect the soil with suitable underplants, particularly in the
latter halfoftherotation. Hence several experiments were designed"
and started on underplanting in teak plantations.

165. Effect of bamboo as an wunderplant on the growth and
development of teak.—Experimental plot 153/38 was started in
Nilambur to study the effect of Cephalastachyum pergracile grown
as an underplant in teak plantations on the growth and development
of teak. Yearly measuroments have been recorded up to date.
The figures havo not yet been analysed since 1951. The measure-
ments for 1954 taken in March 1954 have now been analysed.
The average diameter in the treated plot with bamboo as underplant
is 16'5 inchos as against 16'9 inches in the control plot without
bamboo as underplant. '

In another set of experiments in Panayangode Bamboosa poly-
morpha and Melacona bamboosoides significantly affected both the
height and diameter increment of teak-—vide experimental plot
163/40 and 146/37. The tentative conclusion that in poorer
localities it is not advisable to have bamboo as underplant, should
be investigated.

158. Underplanting in teak plantations.—Experimental plots
166 to 169 of 1950 in Nilambur Centre were started in 1950 to study
the effect of underplanting teak and to find out the best species
and time for underplanting. In these four experiments, Artocarpus
hirsuta, Swietenia macrophylla, Evodia roxburghiana and Hopea
parviflora were tried. Artocarpus was only 1 foot to 4} feet in
height in 1953. It has not established itself sufficiently to affect
the growth of teak in height or diameter. Observations are to be
continued. Swietenia macrophylia was only 1 foot high in 1953
due to damage by deer. Also half the plot got burnt in 1953,
Evodia roxburghiana suffered heavy casualties which were replaced
with Ailanthes. malabarica. Hence this experiment is vitiated

and it is not possible to say how far Evodia roxburghiana is suitable
as an underplant in teak plantations. Hopea parviflora plot was *
damaged by a severe fire which burnt all the underplants.

. teak plantation crops has been discussed and it has been established
that there is no fear of such deterioration in site quality in the second
rotation.
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157. The underplanting experiments were repeated in 1954 in
Nilambur, Begur, Kannoth, Topslit and Palghat Centres.
results are summarized in the following statement :—

Expcrimental
plot or
Ecperimental
gryund
number.

Serial number.

-
[~
~

(2)

1 Nilambur
experimen-
tal plot
182/54.

2 Nilambur
experi-
mental
plot 183/54.

3 Nilambur
experi-
mental
plot 184/54.

4 Nilambur
experi-
mental
plot 185/34.

5 Nilambur
experi-
mental
plot 186/54.

6 Nilambur
experi-
mental
plot 187/54.

7 Topslip
experi-
mental

ground
486/54.

8 Do.

9 Do.

10 Dhoni experi-
mental
ground
453/54.

11 Dhoni experi-
mental
ground
454/54.

12 Phoni experi-
. mental
ground
458/54.

TasrLe XXXVII.

Year of
plantation.

(3

1943 ro-

genera-
tion area.

Do.

1937 re-
genera-
tion
area.

Do.

Do.

1930 re-
genera-
tion
area.

Do.

Do.

Specics
underplanted.

(4)

Artocarpus

hirsuta.

Mahogany ..

Sterculia
companu-
lata.

Ailanthes
malabari-
cum.

Evodia rox-
burghiana.

Dalbergia
latifolia.

Swietenia
macrophylla.

Ailanthus
malabarica.

Mangifera
indica.

Do.

Adanthus
‘malabarica.

Artocarpus
hirsuta.

Number put in.

Tt
~

(
164

226

170

177

146

209

111

111

111

72

72

77

= Number of sur-

~

118

151

82

14

148

62

75

40

21

55

11

vivals.

per

Survival
cent

~3 —
w G
=

75

88

46

06

70

87-8

36:0

29-0

76-40

14:30

The

Mean height in
tnches.

(8)

24

28

38

24

36

1e,

87

75

14-7

154

8-8

IN THE MADHAS STATE FOR THE YEAR 1951-55

Experimeutal
plot or
Experimunial
ground
number.

Serial yumbef.

(1) (2)
13 Dhonj experi-
mental

ground
459/54,

14 Dhoni experi-
mental
ground
460/54,

15 Begur experi-
mental
plot 102.

16 Begur experi-
mental
plot 103.

17 Begur experi-
mental
plot 104.

18 Bogur experi-
mental
plot 105,

19 Begur experi-
mental
plot 106,

20 Kannoth
OXpori-
mental
plot 110,

21 Kannoth
experi-
mental
plot 111,

22 Kannoth
experi-
mental
plot 112,

23 Kannoth
experi-
mental
plot 113,

24 Kannoth
experi-
mental
plot 114,

158. An examination of the height growth and
cent of the various species, reveals that, thou
cent is high the height growth is poor,
2or 3 feet. The species put in as underp

Yeur ¢of
plantution.

(3)
1930 ro-
genera-
tion
area.

Do.

1939 re-
genora-
tion
area.

Do.

Do.

Do.

1941 re-
genera-
tion
area.

" Do.

Do.

Species

underplanted.

(4)
Mahogany ..

Sterculia
companu-
lata.

Mangifera
indica.

Sterculia com-
ponulata.

Ailunthus
malabari-
cum.

Evodia ros-
burghiuna.

Swietenia
macro-
phylta.

Artocarpus
hirsula.

Evodia ro%-
burghiana.

Aslanthus
malabari-

‘cum.

Sterculia com-
panulaia.

Swietenia
maorophylla.

Number putin,

-3
-~
ot
~

77

146

147

146

148

130

140

138

vivals.

ts = Number of sur.
2

4

51

128

9

80

66

102

71

74

86

Survivat per
cent.

=
s
o o~
o d

66-20

88

53

49

78

51

49

L 1]

95

Mean heigh in
inches.

....A
o X
o

79-9

14

48

27

30

18

36

43

survival per
bhough the survival per
varying from a few inches to
lants have not yet

established themselves ; they are still below the level of the sur.
rounding shrubby growth. No conclusions can be drawn at thig
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stage about the suitability of the species or their effect on the
growth of teak or on their utility in the protection of the soil. The
experiments will be continued.

159. Moreover, in the teak plantations, there is a sufficoncy
of natural shrubby undergrowth to protect the soil and prevent
soil erosion. Hence there is no need to undertake expensive under-
planting with tho object of providing soil cover. Experiments
already conducted with Cephalostacyium pergracile as the underplant
have shown (vide experimental plot 153/38) that the underplant
decreases. the rate of diameter increment of the teak. Hence
if a financially valuable undercrop is used, the loss of increment
of teak may be more than the revenue realized through the accessory
crop. Looked at from this point of view there is no case for under-
planting in teak plantations. 3

160. Underplanting of teak with Rauwolfia serpentina.—Attention
is invited to paragraph 154, wherein the reasons for starting experi-
ments on the underplanting of teak plantations were described.
Among other species tried as underplants, Rauwolfia serpentina,
‘which has come into the lime light in recent years as a plant of
great medicinal value, was also tried—especially as it is found
in nature in moist deciduous timber forests and in teak plantatons.

Nilambur Experimental grounds 1/53 and 2/64 in the 1917 teak
plantation in sample plot 56 of Aravallikava.—Inspection in March
1955 showed that there were about 30 per cent survivals; but
the plants had not established themselves being only 9 inches high
without leaves and it was doubtful whether they will survive
the hot weather and sprout up again after the rains.

Rauwolfia serpentina underplanting in teak plantations is also
found in Dhoni sample plot 3 and in Topslip in woods plantation
of 1918.

This experiment is still in the preliminary stage and it is too
early to form any conclusions regarding the suitability of Rauwolfia
serpentina as an underplant in teak plantations.

(X) MISCELLANEOUS INCLUDING FIRES, GRAZING, LAC, ETC.

181. Lac cultivation in Denkanikota.—During the year, lac
cultivation was carried on at Denkanikota on a small scale. One
hundred and thirty 1b. of Kusum brood lac was obtained from the
Lac Research Institute, Ranchi, in January 1955 and these were
used to infect—

Twenty two trees of schleichera trijuga ;

One tree of shorea labura ; , :

Two trees of zizphus jujuba in pot culliure garden;

Eight trees of Zizyphus jujuba in Noganur Reserved Forest.

IN THE MADBAS $TATE FOR THE YRAR 1954-35 oF

Average quantity of brood lac per tree was about 4 l1b. The trees
had not been specielly pruned for the purpose previously.
Harvesting was done in June 1955 and July 1955. This gave
246 Ib. of brood lac and 214 Ib. of rejected lac. The proportion
of brood used to that harvested was 1: 3-6.

162. Scheme for lac cultivation in the Nilgiris Forest Division.—
A scheme for lac cultivat'on on Schleichera trijuga natural trees
found round abo't Kargudi in the Nilgiris Forost Division was
prepared by the State Silviculturist and submitted to the Chief
Conservator of Forests for considerat.on.

- 163. Manufacture of lac products at Denkanikota.—During the
year the following quantities cf lac products were manufactured
utilizing 1,187 1b. of washed lac for their manufacture :—

LB.
Spirit composition polish (French polish) . 4,902
Superior  sealing wax . . . . 87}
Cheap grade wax .. . . .. . 1504
1.V. superior grade wax .. - e . 51

164. The total revenue realised by sale of lac products was
Rs. 8,922-3-9. Deducting Rs. 5,561-9-9 which was the expenditure
incwrred in their manufacture, the net profit realised through
manufacture of lac products was Rs. 3,360-10-0. There are
proposals for expanding production on a larger scale in the future.

PART {II.
WORKING PLANS AND STATISTICS.
(i) WorkING PLaNS.

165. The State Silviculturist was in touch with the working
plan cofficers of the several districts and gave whatever information
was required by them with reference to ledger files.

The revision of the Working Plans of Nilambur, Tiruchirappalli
and Coimbatore North Divisions, was in progress. The drafi
chapters of Coimbatore South Division were finalized.

(ii) YiELD, YOULUME AND TOoRM FacToR TABLES. -

168. Sample plots.—Eight new sample plots were opened durin
the year. None were closed during the year. There are now 19%
sample plots representing 21 species in 7 forest divisiong An
abstract is furnished under paragraph 6 giving the distﬁl;ution
of the sample plots by divisions and species.

. Appendix ‘C’ furnishes a detailed list of all <amp) ;
existence in Madras State at the close of the year. ble plots in

AR —T
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187. Permanent preservation plots.—No new plots were opened
during the year. There are now fourteen permanent preservation
plots at the close of the year. Appendix <C’ furnishes a detailed
list. These are situated in four divisions and cover eight species.

168. Tree increment plots—No new tree increment plots were
opened during the year. There are now sixteen tree increment
plots. Appondix ¢ C’ furnishes a detailed list of all tree increment

plots. These are situated in six forest divisions and cover eleven
species.

The yield tables for teak compiled by M. V. Laurie and published
a8 Indian Forest Records No. 1, Volume IV-A, have been in use
for a long time. Duringthe current year the new multiple yield
tables for teak compiled by the Statistical Branch of the Central
Silviculturist have been issued in a typed form.

(iii) BARKE MEASUREMENTS, HEARTWOOD MEASUREMENTS, E1C.
169. “ Nil.”

(iv) MI1SCELLANEOUS FORMULAE, ETC.

170. In addition to research conducted by the State Silvieultu-
vist, Ootacamund, small scale experiments were also carried out
by the various District Forest Officers in the State. An abstracs
of such experiments is furnished in Appendix < F’,

PART 1V.
MISCELLANEOUS.
A. ForesT Borany.

V71, Fungus diseuse of Casuarinu equisetifolis.—In the Padugais
adjoining the Cauvery River in the Thiruchirappalli Forest Division
Casuarina is planted on a large scale. The plants grow tall and
healthy for three or four years and then began to wilt in patches
or groups or even singly. This has been explained as due to attack
by a parasitic fungus (Trichosporeum Vesciculosum).  Further

investigations in the nature of the diseasc have to be made and
suitable control measures devised.

B. Forest ExroMorogy.

(@) Systematic Entomology.
172, “ N,
(b) Economic Entomology.
(i) Specific Investigations,
178. Peak-Defolictor atta('k--—fﬂ’vesligatiorn.s.-—During the year,

the Entomologist of the Forest Research Institute (Dr. Roonwall
and the Statistician (Dr. K. R, Nair) toured in Ni]a(mgur Divisiol)
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during February 19565. The question of teak defoliation, on which
no research of value had been done in the past was considcred. A
note prepared as a result of discussions at a Conference in which the
Entomologist, the Statistician, the Conservator of Forests, the State
Silviculturist, the District Forest Officer and the Working Plan
Officer participated. is given as Appendix ¢ G’,

The suggestions contained in the Note, will be considered and
experiments on these lines will be initiated in the coming year.

(i1) Miscellaneous Investigations and Records.

174. Ailanthes excelsa, Ailanthes “malabarica Defoliator.— The
plonts cf Ailanthas excelsa and di/lanthas malabarica are subject to
the attacks of a defoliator. The Forest Entomologist has collected
samples of the defoliator ““ Eligna narssius (Noctuidae) . Investi-
gations are undertaken by the Forest Entomologist to study the
life history of this insect.

175. Bombax malabaricum—=Shoot-borer.—Bembax malabaricum
is subject to the attacks of the shoot-borer ‘ Tonica neviferana ’.
No remedial measures are available against this pest except hand-
picking of the insects and destruction ot the insects.

(i) Unclassified or Unidentified Damage.
176. * Nil.”

C. ForesT Zoorowy.
177. « Nil .

D. UTILIZATION.

178. Utilization and Economic Re§eqrch _Report for 1954-56—
Madras State—-1.General Work of Ad'r_rnn1slraho7a.'~ 1) The Forest
Ttil:zation Branch continued to function as a section of the ¢ fiice of
Chief Conservator of Forests, Madras, for a greater part of the year
and the duties of the Forest Utlhzatlon Officer were performed by

Personal Assistant to Chief Conservator of Forests, Madras.
&}'1}38 arrangement continued up to 10th December 1954. 'The post
of Forest Utilization Officer was revived in G.0. Ms. No. 3148,

oreulture, dated 21st October 1954, and the Forest Utilization
Agr!c.u boy an to function as a sepatrate unit from 11th December
DlV]Sl(;]n dft.e on which Sri T. Jayadev took charge of the post of
1954 ¢ ‘[(;t‘l‘zation Officer. From this date this division was placed
Fo(xie Stthe 1ci)nt;rol of the Conservator of Forests, Development Circle,
&1&;&, under orders of Government.

4B8.—T4
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(2) The main aotivities of the Utilization Division during the
Yoar were —

(@) Organizing supply of timber to State (Governinent
Departments which consume timber, Co-operative Building
Societies. Government sponsored industrial and other institu-
tions.

(b) Negotiating and arranging supply of timber to Rail-

ways against Purchase Orders issued by the Directorate-General-

of Supplies and Disposals, New Delhi.

(c) Organizing supply of sleepers to the Railways and
inspecton of departmentally produced sleepers on behalf of the
Railways.

(@) Inspection of Ascu and Creosote treated poles of the
Electricity Department on field tests.

(e) Joint inspection with Railway Officers of test length
sleepers laid in the track.

(f) Liasion with the Forest Research Institute, Dehra
Dun, by arranging supply of timber and minor forest products
for test purposes.

' (g) Studying market conditions and the trade trend in
timber and minor forest products and keeping Divisional Officers
of the State informed.

(h)} Maintenance of ledger files for important timbers and
minor forest products.

(¢) Propaganda.—Answering enquiries and participating
in exhibition.

II. Experimental and Commercial Actiyities.—(1) Wood Tech-
nology.—(a) The Superintendent. Development Technical Deve-
lopment Establishment Laboratories, Kanpur, required the fol-
lowing species of timber specimens 2 feet in length and 35"—4q7*
girth for purposes of studying the dy~acic clastic properties of
these w oud 11—

. drtoiurpus hirsuta.
Adina Cordifolia.
Arlocarpus integrefolia.
. Cedrela toona.

Tectona Grounds.
Dl{llberg,ia Latifolia.

.+ 7.» Dycoxylum malabaricum.
¢ 8 Terminalia paniculata.
9. Terminalia tomentosa.

10. Lagerstroends Lanceolata.
" 11. Albizzia lebbeck.

Items | ta tq 10 are being supplied by the District Forest Officer,
Coimba.torez”é wh - and item }1 by the District Forest Officer,
South Kanata, - .

T 0 B —
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(b) As a substitute for willow wood for artificial limba the
Director of Technical Development. Army Headquarters, Delni,
required for billets of melia azedirach for test purposes. The District
Forest Officer, Vellore west Division is arranging for the supply.

ie) Messrs Curson & Co,, Madras, were supplied with a
few logs of alsa wood for test p .rposes as fiilars for laminated
wo ks The company hassince reported that the wood is heavier than
the imported variety but can be used satigfactorily as fillers for lami-
nated works. They want to know the quantity that can be supplied
immediately and also our regular annual out put.

(d) Messrs. Pioneer Sports, Limited, Bombay, were sup-
plied with one log of Salix babylonica (Willow) from our experimental
plots to test the suitability for making cricket bats should be much
lighter in weight than our log and it should be absolutely white in
colour and not reddish, should have straight parelle grains, free
from knots, betterfly marks and water marks. They also sent &
pair of smaller size cricket bats prepared from our wood which is
kept as exhibits.

(¢) Messrs. Vithaldas Maknaji & Sons, Naveari required
Parcttia wood (Parotin jacquinantiana) for menufacture of Tex
Pins or the substitute for this wood. As Parotia is indigenous to
Kashmir, it was proposed to supply one log in each of Anoges-
sous lat folia and Grewia tiliaefolia as substitute. It seems they have
peviously tried grewin tiliagjolic which did not give satisfactory
results. Hence they are typing dnogeissue latifolia for which
supply is being arranged.

(2) Timber seasoning.-—Nil.

(8) T'imber testing.—(a) During the year under review the
following species of timber were supplied to the Forcst Research
Tnatitute, Dehra Dun. for test purpose ;—

. T8
Dwm’t:‘nl A » 23, 5
Ipeoies. from whicl, T'o whom . P .
supplied, supplied. g 3' 8, urpeee !
, 2 [
($)] 8) (8) () (&) (U]
@ysexylum South Chief Res. Officer, 2 For exporimental
malabari- Kanars. Composite Wood purposes.
eum. Branch, ForegsslORNgRu, .
Research LWt
btute, De 4
Canarima De,
striotus-
Dichopsis Po.
elliptiea. .
Hardwiekis Do, .
binnate.
3pordias bo. .o
. mangife-
. ro&.
z“‘m‘m Bo. Q "
l ?
10 ”
J E)' RARE )‘% Loy oSy

O l~S 7y
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) (b) The Superintendent, Explosives Project  House
Klrkqe, Poona, to whom sample logs of Saliz tetrasphorma were’
supplied in connection with the manufacture of high grade charcoal
for gun powder had not yet communicated the results. (Vide para-
graph 6 of 1953-54 report,)

__ (c) One thousand and eight hundred 1b. of wood of Euphor-
bia tirucalli were suppl'ed from Velloro East Division to the Super-
intendent, Ministry of Defence, 1 xplosives Project Office, Kirkee
for manufacture of gun powder from charcoal of the wood ,Results
of tests are awaited. ' |

' (d) The Hindustan Aircraft Limited. Bangalor
supplied with two logs of indigenous Balsa from ther;if;)(?;i(;r’x;:gi
plot of this State for test purposes. The Hindustan Ajrcralt Limi-
ted, Banga,lo_re, have reported that though the wood compares
favourably with the forcign product in respect of grain structure, yet
1t is not conformity with required specifications so far as der;sity
factor is concerned. The densities of the above two logs were sta-
ted to be 15 1b. and 12 Ib. per cubic foot. respectively with mo'sture
content of 9 per cent in hoth cases against the preseribed woight of
3 1b. por cubic fo.t. for aircraft purposes. Six logs of Balsa wood
from other plots were also sent for test purposes but it was found
that the density of these also was very high and the Hindustan Air-

;I::;’o sgjnm'ted, reported that they could not be used for aircraft

(4) Wood preservation—(a) Test len

7V gth sleepcrs.—Treated and
untreated sleepers laid in the track in various localities in this State
were inspected along with the concerned officers of the Railway.
The results of the tests were communicated to all concerned, A

tat - ; . D
:n :nimlo)?t showing deta'ls of the inspection is appended (State-

(b) Inspection of Ascu and creosote trented poles —
The .A'scu and creosote treated wooden poles erectodtez,t Qﬁ:fc;u-
localities by the Electricity Department could not be ins cted
at all places during the year, because for a major portion I())(;' the
year, the Personal Assistant to Chief Conservator who was entrus-
ted with the work of the utilization branch could not find sufficient
time to do this work in addition to his own duties as Personal
Assistant and other important activities of the utilization branch
This work could be taken up only when the post of Forest Utili-
zation Ofﬁger was revived on 11 December 1954 and the new
(I‘:c())ir::lslf ;Uthza%(in Oﬁic]:er could inspect the poles in and around

atore, e results of the i i i

oo e o T nsection made during the year

(5) Minor forest products.—!a) The Officer-in-cha i
Forest Products Branch, Furest Ress -rch In ‘tir,q?e?hD;%er’a.L})E?:
tp wl}om.supply. of commercial drugs was made for purposes of inves-
tlgqtlon In previous year had reported that the results of the insti-
gation. [Vide paragraph 6 (¢) of the report for 1953-54.] '
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(b) During the year enquries for supply of = roots and

and seeds of Rauwolfia serpentina were particularly heavy both from

research institutes and private firms.  As the species had not been
cultivated on a large scale by the depaitment supplies of roots and
seeds were limited to bona fide research institutes from avilable
quantities that could be collectec from the West Coast Division.
where it is found {o occur spaiely.  Afteiapts wie being made to raise
axperimenta] plots with a view to extend its eultivation on account
of recent knowledge of its theropantic value. :

(¢) Lac cultivation is carried on in Madura West, Coini-
hacore South and 82lem North division and during the year attempts
were made to raive in the Nileiris and South Kanara divisions also.
All the quantity of scrapped lac is disposed of in auction sales by the
Pistrict Forest Officers concerned and seed lac obtained is used in
our experimental lac factory at Dankanikotta for manufacture of lac
products. Advice regarding market rates prevailing in Calcutta
market is given periodically to District Forest Officers.

(d) Honey and bee wax.—Honey collected departmentally
was processed, bottlcd and soldin Madras Qlty by the Forest
Utilization Officer under orders of Government in the previous year.
As the post ot Forest Utilization Officer was abolished from 1st
October 1953 this scheme was ziven up under orders of Government
and was entrusted to the Additional Rural Wol{are Officer for
Bee-keeping, Madras, to whom the departmentally collected honey
is heing sent. Bees wax collectod departmentally was supplied to
Jails as usual.

(6) Paper-pulp.—Nil.

(7) Tans.—{a) The Director, Central Leather Research Ins-
tute, Adyar, to whom two bags of leaves of Chuckrasia tabularies
were supplied in the previous year to determine the chemical and
tannin characicristic had not yet beer communicated the results of
the test. [Vide paragraph 6 («) of 1952-54 report.]

(b) The Principal, Institute of Leather Technology, Mad-
ras, to whom tender and muture leaves of Bhawa leaves (Anogeis-
sues latifolia) were supplicd from Madurai. West Division in the
previous year had not communicated the resvlts yet. [Vide para-
graph 6 (3, of 1853-54 report.]

(¢) The Principal, Iustitute of Leather Technology
Madras. who required the barks of (1) Cassia  Javanica, (2)
Cassia marginote, (3) Cassia nodosa not, (4) Cussia stamea could be
supplied only with barks of Cassia marginata from Tiruchirappalli
divigions. Re-iults of the tests are awaited.

(d) Tnformation ragarding the market conditions and
prevalling rate for wattle bark of both important variety and inde-
genous mark was being communicated fo District Forest
Officers, Madurai West and Nilgris division in order to enable
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them to guage the reasonableness or otherwise of the offers got in
suction for our indigenous wattle barks extracted in these two
division.

(8) Wood working.—Nil.

(9) Miscelloneous.—The Chief Conservator of Forests, Anda-
mans, sent sample piece of Cycrocarpus americanus and Tetremalis
nudiflora to the Director of Industries and Commerce, Madras,
with a view to find out whether the fishermen of Madras would
use thom for making catamarans. The Director of Industries
and Commerce, Madras, has informed this Department that the
local fishermen prefer the Cyro:rapus variety and they have been
advised to get their requirements of this wood from the Officer-
in-charge, Andaman Timber Depot, Madras.

APPENDIYX.

1. Publication.—Nil.

IT, Statem nt ‘hrwing rank, des’gnation and address of Foress
Officer employed ex:lusively on research work in S:ates, =Nil.
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ANNVAL REPQBL UN SILVICULTUBAL ARSEARON

APPENDIX A.

year 1954—058.

(Referred to in paragraph 1.)

Particslare of work.

(2)

To study the vffect of pruning in teak plan-
tations and determine the earliest age to
start pruning. The expe:iments will be
done in 2, 3, 4, 5 and 6 year-old planta-
tions as shown below. To start with
» half acre plot will be divided into two
sub-plots; one to be pruned and the
other as control. (As far as possible, the
teak experimental plots and experimental
gordens that have been closed, will be
used for this experiment.)

To study the effect of underplanting teak
and determine the best species and age
for underplanting :

The following species will be tried in «
18-—20 year old plantaticn ;—
(1) Mahogany—Seedlings,
(2) Aslanthus malabarica—Seedlings,
(8) Evodia rozburgbe’ana—ﬂeedlingl.
(4) Wild mango—Seeds.
(5) Sts ruelia companulata—Seed'irgs.
Five one-acre plots will be gelected.
Each plot will be divided into two sub-
plots; one will be underplanted and
the other will be treated as control,

All the seedlings will be planted at 12/ x
127 in one foot cube pits, The mango
seeds will be sown in prepared patches.

To find out whether it i possible to induce

natural regeneration in a pure plantation
of teak after the last thinning. The
following treatments will be tried :—

A,—Clearing the undergrowth just befose
seed fall. ‘
B.—Clearing the undergrowth and run-
?iﬁg a light ground fire after the seed
a

C.—8owing theseeds in prepared patches.
D.,—Sowing seeds in worked patches and
then running a light gtoumf fire.

To find out whether it is possible to raise

Cinnamomum zeylanicum {Ceylon
variety) as an undergrowth in a teak
plantation. In a 30 year old teak plan-
tation, one acre will be chosen and seeds,
seedlings and stumps of Cinnamomum
zeylanicum will be planted individually
randomised at an espacement of 12’ x 12°
(100 replications per treatment) .

To find out whether it is possible to raise

Rawolfia serpentina as an undergrowth in
teak plantations. Shoot cuttings end
shoot cuttings with §"—17 of root, will be

planted individually randomised at 8’ X

3/ 30 replications per treatanent,

Cenires
in which
done.
3
Begur, Nilambur,
Topslip, Kan-
noth, Dhoni.

Beguy, Dhoni,
ilambur, Kan-
noth

Begur. Nilambus,

Begur, Nilambue,

operations for the Research Centres for the

Remarke,

()

annoth, Topsilp.

Beﬁm', Dhoni,
ilambur, Kan-
noth, Topalip.

IN CTHE MADRAS STATE FOR THE YEAR 195155

APPENDIX A——cont.
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Statement .showing plan of operations for the Rescareh Cenlres for the

Serial
U~
ber.

(1)
[

7

year 1954-55—cont.

Darticulars of worlk:.
()

following specics :—-

1 Teuk.

2 Dalbergialatifolia.

3 Dalbergia sissodis.

4 Terminalic tomentosa.

5 Terminalie paniculala.
6 Lagerstroemin lanceoluta,

Tostudy the growth,silvicultural characters Begur,

and requirements of the following species
in the loeality :--

1 decacia monolifolius.
2 Affornosia elatu,
Atlanthus excelsu.
Aillanthus grandis,
Ailanthus malabarica.
Albizzia falcata.
Albizzia lebbeck:.
Azadirachta indice.

9 Banumia raceimosa.
10 Bombax malabaricum.
11 Butea frondosa.
12 Casuarina connighamsi.
13 Casuarina euphylluin.
14 Cedrella toona. _
15 Copernecia ceriferu.
16 Dolichandrone crispu.
17 Eucalyptus citriodura.
18 Eucalyptus hybrid.
19 Eucalyptus rostrata.
20 Civotia rothleriforius,
91 Gmeling wrbovea,
22 Qrevillia robusta.
28 Mallatous philiphinensts.
24, Melia dubia.

23 Mintsopos litteralis.
26 Phoebe goalpareusts.
27 Pithecolabium dulce.
28 Pithecolabium swnan.
29 Ptlerocurpus santulinve,
30 Stephygyne parvifolia.
31 Sterculia compunulates
82 Terminalia chebula.
33 Terminalia myriocarpe -

S W

[ S =)

A.B.s'_—s

Centres
v which
done,

(3)

To collect the Phenological data on the Begur, Nilambur,

Dhoni,
Kannoth, Top.
slip,  Bermari,
Demnkanikota.

Remarks .

4)
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APPENDIX A—conl.

Statement showing plam of operations for the Research Center for the

APPENDIX A - cont.

Statement showing plan of operations for the Research Centres for the

year 1954-55—cont, i year 1984-55-—cont
7l Centres
"m- y : ; Serial Centres
ber. Particulars of work. in d:hwh Remarke. nwn- Particulurs of work. in which Remarks.
m ne. ber. done,
8 Todet h o @ @ ) (2) (3) )
© determine the number of pluckings and Be
thq yield of Camphor pre’gr aérg, the I%::I'nothnl'i':.: 12 To determine the yield of Rauwolfia ser- Begur, Channg.
OczmurrA being raised in place of a Kumri slip. ' pentina roote after 1, 2, 3 and 4 years. thode, Dhoni.
orop, half acre plot, planted with The plants in the nursery will be divided
teak stumps at 8 x p6’, will)l be divided into four groups aud cach group will be
into two sub-plots, in one sub-plot uprooted after 1, 2, 3 and 4 years and the
Ocium geeds will be broadcast after one weight of groen and dry roots recorded.
or two showers and in the other, the seeds The design will be as follows :---
will be sown after raking the soil. A~1 year.
Thel . ———— ——B—2 years.
oleaves will be plucked on the first week A D B C C—3yoars.
of ?:g;xgt,FNovmber and March and D-—4years.
gent to i
analysis, °Th?:f,ﬁ‘§§°§?,’;f};n{,’;“‘f;§‘}§§§g§ Tho shoot outtings thus obtained will be
will be collected separately utilized for a nursery oxperiment to find
‘ out the best method of raising Rauwolfic
9 Tofindo .. aerpentm'a.
followi:gb st}})l:cz?:t—meth()d of raising the Begur. 30 replications per treatnient,
1 : 13 Tofind out the quantity of organicmnatorial Begur, Nilambur.
;%gg{,';o #a  elato—transplants and (leaves, twigs, ote,), roeturned to the soil
" by one acre of teak of various gualities
2 Mallotus  philipinensis—Transplants and varjous ages (suggested by Central
and stumps soeds. Silviculturist to decide whether the soil is
depleted or not by a pure crop of teak).
3 f“cglypl;w citriadora—Transplants and Half acre plotds in 1,111 and 1% qua.liti;(l)s
asket plants. will be opened in a 10 year, year,
N P yoar, 40 )?ear, 50 year, 60 year and 70 year
30 replications per troatment at 6° X 6. teak plantations. The leaves twigs,
ete., will be gathered and weighed.
10 To find out whether it is possible to raise Be Channag This year, plots will be opened in 10 year,
canes gahmua species)p of both exotio thode. v 20 year and 30 year old plantations.
and indigenous species in the locality %
soeds, seedlings and rhizomes will be used. 14 Too?:g‘o:g:t?:e 8‘::“8‘::; ;’;ﬁgg"ﬂt mothod Chendanathode,
Tg;ﬁy:ep(lii:!a:‘xon‘; per troatment indivi- In a 5-acre plgt divided into 3 sub-plots
an od. - R - s
¢ B the following species will be tried in one
11  To find out, if it is possible to fil up the Begur, foot cubo pits at an espaccment of

blanks caused by selection follings in the
natural forests, with the following

127 % 12—
1 Vateria indica—Seeds.

Species: — 2 Wild mango—Soeds.

1 wid . 3 Ariocarpus hirsuta—Seed and seedlings
mangso——iSoer e raised in bamboo baskets.

3 Bombaz— gs- 4 Aslanthue malabarica—BSeedlings.

3 Lophopetalum wightianum—Beedlings.
4 Mahogany—Seedlings,
5 Ailanthus malabarica.

6 Sterculia companulata,

A 9 acre plot will be chosen either in Olete
Reserved Forest or near Begur and the
above gpecies will be planted at 12/ x 12’
in 1} acre sub-plots. .

8 Sterculia companulata.

In half of each plot, the grass round cach
pit will be scraped to s diameter of 3/,
while no scraping will be done in the
other half. The design will be as
follows :—

V.
Indica, Aini. Sterculia. Ailunthus. Mangc,
Soraped.

Anl-ﬂ-""sA
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APPENDIX A--cont.

Statement showing plan of operations for the Research Centres
' for the year 1954-55—cont.

Serial .Centres

num- Particulars of work. in which Remarks.
ber. done.
1) (2) (3) 4

15 To study the growth and development of Chandanathode.
Eucalyptus cilriodara in the locality in a
half acre plot, in the grass lands, basket
plants of Eucalyptus citriodara will be
planted in one foot cube pits at an espace-
ment of 97 x 9,

16  To find out whether it is possible to intro- Do.
duce valuable hardwood and softwood
species in the natural evergreen forest,
without clearfelling. The following
species will be tried :—

1 Ailanthus malabarica—100 seedlings.

2 Sterculie companulata—100 seedlings.
3 Lophopetalumwightianum—-100seedlings.
4 Vateria indica—Seeds and seedlings 100.
b Wild mango—Seeds and seedlings, 100,

6 Mahogany—Seeds and secdlings.

7 Putercarpus dalberdes.

8 Mimusops littoralis—100.

The secds and seedlings will be planted in
ono foot cube pits at an espacement of
127 x 12

E)

Two treatments will be tried for each species
in treatment A only the shrubby under-
growth will be cleared, while in B, be-
sides the undergrowth, saplings and
poles of useless species up to a girth of
3’ will be felled.

17 To find out whether it is possible to raise Do,
Sterculia compunulata from shoot cuttings
under the top canopy cover in an ever-
green forest.

Three sizes of cuttings, viz., large (1§"—2”
diamter), medium (1”—14”) and small
($"—1") and 18 inches long will bo used.,
There will bo 50 replications por treat-
mentindividually randomized.” The cut-
tings will be planted in crowbar holes at
an espacement of 6’ x 6,

18 To study the best method of raieing Alizzia Dhono, Topalip.

falcata :—
A,—Transplants.
B.—Stumps.

19 To find out whethor it is possible to intro- Dhone.
duce valuable hard and goft woods in the
natural moist. deciduous foregts in Sappal
valley.
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APPENDIX A —cont.
Statement showing plan of operations for the Research Centres
Jor the year 1954-55—cont.

werial Centres
num- Particulurs of work. in which Remarks.

ber. done.

(1) (2) (3) 4)

The following species will bo tried :—
1 Stercullia companuluta—Seedlings.
2 Adlanthus malabarica—Seedlings.
3 Evodiu roxhurghiana—Seedlings.
4 Bombax malabaricum—Seedlings.
5 Wild mango—Soeds.
6 Artocarpus hirsuita—Seedsand seedlings.

7 Zanthoxylum rhetsa—=Scedlings - raiscd
in baskets.

A soven-acre plot will be taken and divided
into seven sub-plots of one acre cach.
In each sub-plot, half the area will bo
cleared of all shurb growth, while in the
other half, the shrubs, saplings and poles
will be fellod. The underplants will be
planted in pits 1 foot cube at 12 x 127,

20  Tostudy the effect of manuring teak plants Nilambur.
with superphosphate in a second rotation
crop. The following treatment with four
roplications each will be done as follows
in a randomized block :—

A.—2 oz. of superphosphate per plant.
B.—2 oz, of N.P.K, fertilizer.
C.—1 oz. of superphosphate plus 1 oz. N.P.K.

D.—Control.
B D C A
cC A B D
A ¢ D ¢
D B A B

The exporiment will be done in September
just after the Ponamn harvest) and also
in one year old plants.

Last ycar, the experiment was done in a
one yearold plantation on the suggestion
of the Chiof Conservator of Forests, and
the results were significant. But the
experiments started in a six months old
plantation (just aftor the Ponam harvest
in September) did not give significant
sosults.
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Serial

num-
ber.

8]
21

32

23
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APPENDIX A—cont.

Statementshowing plan of operations for the Research Centres
Jor the year 1954-55—cont,

DParticuburs of work.

(2)

Cenires
n which
done.

(3)

To find out whether Calicopleris floribunde Nilambur,

retards the growth of teak or not (suggest-
ed by Conservator of Forests, Ootaca-
mund Circle). In a one acre plot,
" divided into two sub.plots in Aravallik-
kavu, one will be kept as control and in

the other the creepers will be cut flush -

with the ground in May, August and
November.

To study the effect of artificial manuring
on Bombaxz seedlings raised after cutting
and burning & secondary growth {(Ponam.
ed area—Matchwood coupe of Kannoth
range). The experiment will be in &
4% 4 latin square with four treatments
and four replications, The treatment
will be as follows :—

A.,—Control, B. 2 oz. of N.P.K. Fertilizer
C.~—1 oz. superphosphate 1 oz. of N.P.K.
D.—2 oz. of superphosphate.

The design is shown helow :—

¢ B A D

D A B C Eal::h sub-plot will
e quarter of an

B ¢ D A acre,

A D C B

The wsual ponam crops may be allowed.
(This experiment was done last year with
superphosphate only, hut the results are
not significant.)

To study the offect of pruning in a pure
Evodin plantation.

To start with the pruning will be done in a
three.year old plantation as shown
holow :—

A B A.—(Control.
——————— B.—Treated,
B A

Bach sub.plot will be P of an acre. The
undergrowth will not be cut. If the
results are encouraging the experimend
will be repeated in 4.acre plots in three,
four and five years old plantations,

Kannoth,

Remarks.

(4)

Serial
nwm-

ber.

0}
24

2

28

27
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Statement showing plan of operations for the Research Centres
Sor the year 1954-55—cont,

Particulars of work,

2

To study the effect of thinning in a pure
Evodia plantation and determine the age
of the first thinning,

In a three-year old plantation 2 acres will be
chosen and divided into four sub-plots ;
two will be thinned removing 50 per cent
of the plants and the other two sub-plots
will be treated as control :—

A B A.—Thinned,
— B.—Control,
B A

Height and diameter measurements will be
recorded to check initial comparability,

To find out whether wattle (Acacia mollis-
gima or Acacia decurrens) will grow at
2,500 feet. Treated seeds of both species
will be sown in 50 stakes each at 10—20
seeds per stake at an espacement of
9’ x 9’ before 30th April 1954.

To see the effect of underplanting the follow-
ing species in & pure teak plantationi;—

1 Mahogany.

2 Ailanthus malabarica.
3 Wild mango.

4 Sterculia companulata.

The experiments will be started in & 14—18
year old plantation. To begin with two
acre plots will be divided into two sub
plots, one with underplants and the other
control. The underplants will be planted
in pits at 12" X 12’ espacement, Initial
comparability to be checked on the basig
of height and diameter.

To find out whether it is possible to intro.
duce valuable hard and softwood in
Karjonghola without clearfolling. The
following specios will be used :—

1 Veteria indica (dibbling of seeds).

2 Mahogany (transplants L{—2°).

Centres
in which
done.
3

Kannoth,

Topslip.

D

3 Adlanthus malabarica (ono-year old planty)

4 Ailanthus grandis (transplants),

& Sterculia companulata (transplants),

6 Cinnamomum zeylanicum (50 stumpa),
(Ceylon variety seedlings and stumps).

7 Pierocarpus dolbergiodes.

Remarke,

4)
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APPENDIX A—cont.

Statement showing plan of operations for the Research Centres
for the year 1954-55—cont.

Serial Centres

num- Particulurs of work, wn which Remarks.
ber, tone.
(L) (2) (3) (4)

One hundred plants of each specios will be
tried at an ospacement of 12/ x 12/,
Thore will bo two treatments, A and B,
In troatmont A, only tho shrubby under-
growth will bo cut while in treatment I3,
tho shrubby growth and all saplings and
poles of usoloss specios up to 3 foot in
girth forming tho middle canopy will ho
cub.

28  Regonoration of a dry fuel forost by the Bonnari,
Thummalo, Emmaunur and Saucer methods
~—using Neem, Prosopis and Cassia Sia-
mea soeds (Demonstration for tho sake of
the Forest College).

29 To find out tho bost method of planting Do,
Eucalpytus citriodara and Bucalyptus
rostrate and Bucalyptus hybrid ;—

A.—Naked transplants.
B.—Baskot plants.
C.—DPottod plants.

50 plants por troatment individually rando-
mized at an cspacemont of 6 x 6’ in
pits, 1 foot cubo.

30 To find tho best sizo of Eucalyptus citriodara Do,
Rostrate and hybrid transplants ; —

A.—Four months old,
B.—8ix months old,
C.-—8 —10 months old,
D.—10-~12 months old,

30 plunts por troatmont individually rando-
mizod (abedbedacdbadebachad) in pits
1 foot cube.  All seodlings to be potted
plants,

31 To deternino tho best method of raising Do,
(ashow nut in the locality (suggested by
Conservator, Working Plans) :—

A.—Direct sowing in worked soil.
B.—Transplants—Six months old.

(.—-Seedlings raised in baskets,
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APPENDIX A —cont.

Statement showing plan of operations for the Research Centres
for the year 1954-55—cont.

Serial Cenlres

numnm- Particulars of work, in which Remarks.
ber. done.
(1) 2) (3) 4)

32  The following expcriments will bo done to Bennari
find out the best and choapest mothod
of roafforosting o degraded fuel forest -~

(a) In the clonrfollod 10-acro plots along
tho main road, the following specios
will be tried, as diroet sowing and
haskot plants in lines 22’ foet apart :—

Dalbergia sissoo0- -A,

—

Azadirachia indica --B,

(&

Cassia siamea—~.

'S

Acacia arabica—D,
5 Terminalia chebula—E,

68 Prosopis juliflora—F.

The design will be as follows :-—
ACBFDE ABDECF AFDBOE

Plants will be at 18 feet apart in 1 foot cube
pits and in the centre of two such pits,
soods of the samo species will be sown in
worked up soil as shown holow :-—

Plant, Plant, Plant,

Soeds. Seeds.

A kumri crop of ragi, thonai, kollu or
thuvarai may ho grown,

(b) In tho 30-acre plot adjoining the
Bhavanisagar road and last yonr's plot,
15 acres will bo clearfelled and baskot
plantg of the following species will be
planted in 1 foot cube pits at 9 feet
apart in linos 22 foot apart ;- - -

1 -Fucalypts hybrid.

2 Kucalyptus rostrata.

3 Kucalyptus citriodara,

4 Dalbergic siss00.

5 Azadirachta indica.

6 Cassia sinmen.

7 Acacin arabica.

8 Anacardium occidentule (cashew nut),

The actual design of the experiment will be
decided after the land has been prepared.
A kumri crop of ragi, thenai, kollu er
thuvarai may be grown,
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Serial
nume-
ber,
(1)

32

33

34
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APPENDIX Aw—cont,

Statement showing plan of operations for the Research Centres

Jor the year 1954-55—cont.

Centres
Particulars of work. ¢tn which
done.
(2) (3)

The following experiment will be done to
find out the be t and cheapest method of
reafforesting a degraged full forest—cont.

(¢) In the other 15 acres, strips 3 feet wide
will be cleared every 22 feet apart and
basket plants of the above 8 species
will be planted in 1 foot cube pits,
9 feet apart.

Actual cost data of the above three experi-
ments will be maintained,

To find out whether Casuarina cunningham: Benneni,
will grow in the locality :—
A.—Transplants.
B.—Basket plants.

50 seedlings per treatment, individually
randomized,

To determine the yield of oil from Eucalyptus  Do.
citriodara and find out whether it varies
with the age of the plants. 10—15 b,
of leaves will be collected every month
beginning from August and sent to Forest
Research Institute, Leaves from 1951,
1952. Plants will be collected separately.

To find out the best and cheapest method of Denkar iketa
eradicating the dense growth of lantane
and reafforesting the degraded fuel

forests.
The following methods will be tried : —
(n) Cutting the Lantana and burning.
{b) Cutting 3 feet wide strips 22 feet apart.
(¢) Spraying with sodiwm chlorate and
then burming.

A 9-acre plot will be chosen in Noganur
reserve Aadjoining the 1947 Dalbergia
sissoo plot. This area will be divided into
three sub-plots for the three methods,

The following species will then be planted in
one foot cube pits 9 feet apart in strips
22 feet apart :—

1 Eucalyptus hybrid—All basket plants.

2 Eucalyptus rostrata—All basket plants.
3 Eucalyptus citriodara—All basket plants.
4 Cedrella toona—seedlings.

§ Dalbergia sissoo—seedlings.

A kumri orop of thenai, ragi, kambuy,
kollu or thuvaraimay be allowed. Com.
plote cost data will be maintained.

Remarks,

()

Serial
nUun-
ber.

(o))

86

37

39

40
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APPENDIX A-—cont.

Statement showing plan of operations for the Research Centres

for the year 1954-55—cont.

. Cenires
Particulars of work. n which
dore,
(2) (3)

To find out the best method of propagating Denkanikotta.
Burserra delpichiana—

() Six outting (medium size—above }
inch and below § inch in diameter) will
be taken on the 15th of every month
from April, three will be treated with
seradix and threo without Seradix and
planted in pots.

To find out the growth and development of Do.
Casuarina cominghani—~-

Hundred basket plants will be planted in
one foot cube pits at 7’ x 7’,

To find out a cheapest method of reafforest- - Do.
ing a degraded fuel forest, in which the
growth of lantana is sparse.

A 4-acre plot will be chosen ; half the area
will be clearfelled and in the other half
strips 3 feet wide will be cut at 22 feet
apart. Tho following species will be
planted in one foot cube pits, 11 feet
apart in lines 22 feet apart :—

1 Dalbergia sissoo.

2 Cedrella toona.

3 Eucalyptus rostrata—Basket plants.

4 Eucalyptus hybrid—Basket plants.
5 Eucalyptus citriodara—Basket plants,
8 Cassia siamea—seeds.

A kumri erop may be grown in tho clear-
felled sub-plot. Detailed cost data
will be maintained.

In the nursery, seedlings of Santalum Jassi, De.
the Horseylykonda variety, and strains
from Nilgri, North Coimbatore, Javadis
(Vellore West), Shevroys, and the loca}
origin will be grown and tested against
spike by the patch grafting.

To find out whether the failure of the lac Do.
crop is due to parasiteornot. Ten Zizy-
phus trees in Noganur and ten Schlichera
trees in the garden will be chosen. The
trees will be infeoted with brood lac
(obtained from Ranchi) enclosed in wire

gouso cages,
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Serial
number.

(1)

4]

«°

43

44
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APPENDIX A—cont *

Statement showing plan of operations for the Research Centres

for the year 1954-55—cont.

Particulars of work.

(2)

Schelichera and Zizyphus trees—
A—Seeds.

B—Seedlings.

C—Stumps.

D—Cuttings.

Thirty roplications per treatment at 3°Xx 3",
To find out the number of pluckings and

yield of eamphor per acre, the Ocimum
being grown in place of a kumri crop.
The experiment will be done in & Lantana
infected area.

In a half acre plot, after clearing and burning

all Lantana, Eucalyptus hybrid will be
planted in pits 8t 9’ x 9°.  In half the plot
Ocimum sceds will be sown broadcast
after one or two showers. In the other
half, Ocimum seeds will be sown after
raking the soil.

The ocimum leaves will be plucked during

the first week of October, December and
March and sent to the Forest Research
Institute for analysis. Tender and
mature loaves will be collected separately.

Besides, rate of growth, etc., detailed cost

data will be maintained.

To find out the cheapest best method of

ensuring uniform natural regeneration in
a second rotation wattle plantation, three
treatments, viz., & light burn, forking of
the ground leaving two feet wide untouch-
ed strips every 11 feet apart and control
will be tried with three replications per
treatment. (Suggested by Conservator,
Ootacamund Circle.)

To study the effect of applying chemical

fertilisers on the growth and dcvelop-
ment of wattle in virgin grass lands with
and without wider scraping, to see if it is
possible to do away with frost covering,.
‘There will be four treatments with four
replications in each as follows :—

B D C A A—1 oz of fertiliser with
—_—— 3 feet wide scraping.

C A B D B-—2oz. of fertiliser with
—_—_— 3 feet wide scraping.

A C D B C—2oz. offertiliser with-
out wider scraping.

D B A C D—Seeds and 2 oz. ferti-
— e m—e liser and 3 feet scraping.

Centres in
which Remarks.
done,
(3) (4)

To find out the best method of regenerating Denkanikotta,

Nilgiris.
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. APPENDIX A— cont.

Statement showing plan of operations for the Research Cenires

Jor the year 1954-55—cont.

Particulars of work.

(2

To determine the best data of thinning

natural regeneration of wattle. Four
treatments with four replications in a
latine square design as in experiment
No. 2. The tretment will be—

A.—2—3 feet in height.
B. 3—4 feet in height.
C.—5—17 feet in height.
D.—7—89 feet in height.

The plants will first be thinned to an average

espacement of 6 feet. This experiment
will be repeated in two localities.

To find out whother it is possible to lop the

leaves of Bluegum more than once during
the rotation without affecting the volume
incremont. Tho design will be 4 X 4 latine
square as in the previous exporiment.
The treatinent are as follows:—

A.—Control—-no lopping till end of rota-
tion.

B.—Two loppings in the seventh and
fifteenth year.

C.-—Three loppings in the fifth, tenth and
fifteenth year.

D.—Four loppings in fourth, eighth,
twelfth and fifteenth year.

One-third of the crown will be left. untouched,

and branches thicker than 3 inches in
diameter will not be cut.

To determine whether the yield of Eucaly-

ptus oil varies with the age of tho Plant.
Leaves from one to fifteen year old trees
will be collected in the beginning of
January, April, August and November
and sent to the Forest Research Institute
for analysis. Tender and mature lcaves
will be collected soparately and scnt.

Fo find out whether it is possible to induce

natural regeneration in a bluegum coppice
area (as suggested by Conservator, Ota-
camund Circle in his inspection note for
Nilgiris). In a twelve-year old planta-
tation, the following treatment will be
tried.

A.—Cutting the undergrowth before seed

fall,

B.—Cutting the undergrowth and raking
the soil before seed fall,

C.—Cutting the undergrowth and broad.
cast sowing of soeds early in June.

This will be repeated in two localities,

Centres in
which Remark:
done

3 (h

Nilgiries

Do.

Do.

Do,
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APPENDIX A —cont,

Statement showing plan of operations for the Research Centres
Sor the year 1954-55—cont.

Serial
number.

) (2)

Particulurs of work,

49  To find oul whether it is possible to plant
wattle during the pre-monsoon showers
in April so that they will grow above the
frost level by tho following Uctoper.
Hundred basket plants 6 inches to 9
inches and hundrod mossed seedlings
will bo planted in pits, individually
randomised (ABBAABBABAAB) with
2 oz. of fertiliser per plant before 20th
April. Three feet wide scraping will be
done for all plants in June and again in
September (as suggested by the Chief
Conservator of Forests).

50 ‘'Po find out whether it is possible to induco
advance growth in a wattle plantation.
In & mature wattle plantation (8—10
years old) mother treesewill be left
30—40 feet apart and the rest felled. The
felling slash will be heaped along the
eontours, The shrubby undergrowth
will be cut flush with ground early in Juno.
If found necessary, a second weeding will
be done in September. This experiment
will be repeated in two localities.

51  To flnd out the best method of raising—
L Bucalyptus citriodara.
2 Eucalyptus redunce baralate,
3 Eucalyptus maculatu,
4 Alnus glutinosa.

Three treatments (viz., naked transplants,
mossed seedlings and basket plants) with
thirty replicationsin cach will be tried in
the Andy’s Corner experimental garden.

52 To study the growth and development of—
1 Bucalyptus citrodara.
2 Eucalyptus redunca.
3 Alnus glutinosa.

4 Acacia pycantha.

Two hundread seedlings (basket plants) of
each species will be planted in 1 foot cube
pits at an espacement of 9’ X 9’ in Andy’s
Corner.

Centres in

APPENDIX A—cont.

Serial

wlhich Remarks. number. Particulars of work,

wone.

(3) o (4)

n (2

Nilgiris. .

53 To find out whether it is advisable to reduce
the number of coppice shoots in a one
year old bluegum ecoppice plantation.
There will be four treatments with

25 replications in each.
A.—Control—All shoots left in tact.

B.—Number of shoots reduced to two per
stool.

C.—Number of three shoots reduced to
two per stool. :

Do, D.—Number of four shoots reduced to two
per stool.

This will be done in two localities. (This
experiment was suggested by  Sri
K. T. Matthew, LF.8., as Conservator,
Working Plan Circle, in May 1953.)

&4 To find out whether it is possible to grow
two orops of lac in Mudumalei Range.
Necessary brood lac will be obtained
from Ranchi. The work will be done by
the distriot staff under the supervision of
De. the Silvioulturist.

55 To find out the best and cheapest method of
eradicating the imperata grass and lan-
tana and fill up the gaps created by
selection fellingsiin Mudumalai Range,
(Suggested by Conservator, Ootacamund
and 8ri K. T. Matthew, I.F.8.; as Conger-
vator, Working Plan Circle.)

This experiment was done in 1950 and 1951,
with teak, Dalbergia sissoo, Mahogany,
Ainé, and Lencania glanca, but all except
Mahogany failed due to heavy browsing.
This time, the following species will be
De. tried, seedlings of Mahogany and teak
(stumps) and seeds of Terminalia tomen.
tosa, wild mango and Cassia flstula.

| ©  'To study the effect of pruning in teak plan.
tations and the earliest age at which
pruning can be started.

This experiment with one control and one
treatment will be done in a 2, 3, 4 and 8.
year old teak plantation, The work
will be done by the district staff under
the supervision of the Silviculturist
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Statement showing plan of operations for the Research Centres
for the year 1954-55—oont

Centres in

which Remarks.

3 )

Nilgiris.

Do.

Do.
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| APPENDIX C.
(Raferred to in paragraph 6.)

Statement showsing sample Plots, Permanent Preservation Plots
and tree sncrement Plots in Madras State.

Diviefon. Sample Particulars.
plot Species.
mber.

i

I. SAu¥1a P1O%s.

Falghat e . 1 Swictenia macrophylls .. 8t height, diameter and
nvgume?n?;vment.
3 Do. . Do.
TOPSLIP 3 Teclona grandis .. .. Do.
4 Plorccarpus marsupium . . Do.
[} Terminalia crenulate . Do.
Nigtrte 1 - Bucalyptus pillularis .. Study volume increment
4 Buealyptus euginoides Do,
'} Kucalypius propinogue De.
[} Bucalyptus aemencides Do.
] Buoalyptus paniculals Do
L A cacia mollissime . . Do
[ Acacia desvurrens . . .. Do.
10 Aoacia mollissima . . .. rod?adonnbeyleldolbnk.t
Goimbatore, South .. 1 Teclona grandie To ascertain data for syleld tables
for Teak at Moun
1?7 Do. Com, the height, diameter
o?m Inmmomnt of teak
fferent
De. !'o tu hel ht, diameter and
1 v;mg lnaegmanu.
10 De. . .. Do.
20 Deo. . . Do,
/] De, . . Do.
9 De, . . Do,
| J Do, . . Do.
| 7] De, ve . Do,
Shembw 1 Nectons grandis . . .. To study volume increm
develo’pmenz lant?iion“%
: : quality -everrly P
2 De. To_study volume lncmnene m
development lantati
quality very uverSy -
3 De. .. .. Yo study volume lncrem
development of lanuu
quality fairly thinged. o8 i
4 De. .. -- To study volume incremen increment ang
development of plan;
quality very sever’J hﬂon
7 Be, To study volume j
‘ develoypn:enzmo(nmu?nh ‘n%
quality fairly sev: rely t.hlnnga
1 De. .. .. To ltlldy volume {ncreme t and
velopment of :
qlllmy very oevereghnh"m I
by Y] BDe. . .. Todetermine whether there
;?ard.tion in the develo;'om
quatey Sualty detri deteuomton oI
1e) De. .. . no,
L () De. Do.
. De. ¥ 824 out the girth taeremsens,
” »o, . . De.
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APPENDIX-U-cont.

Statement showing Stimpl‘é Plats, Permanent Preservation Plots
and tree increment Plots in Madras State—cont.

Division. Sample
plot
number.

Nilambur,—cont. 20 to 31
35
49
51 and 52

54
[
56

57
59

69to 77
and
80 to 36.

06 to 115
120 to 125

120

127
128
129
130
131
182

188

184
185
136 to 141

Wynaad .. ... 1lto9
"’ 10t0 25
26 to 84

35 to 39

42and &3

3,6cics.

I. SAMPLE PLOTS—cont.

Tectons grandis
Do.
Do.

Xylia zylocarpa

Lagersiroemia lanceolala ..

L. flos reginas
Tectona grandis

Do.
Do.

ﬁm‘copn’n mooniana
Tectona grandis

Tectona grandis
Do.

De.

Particulars.

To fleld out ths girth inercment.
Do.
Do.
To find out the rate of growth of
pnatural Xylia.
To determine volume increment.
Do.
To study the volume increment
of {1 rotation teak—I1I guality.
To study the volumo increment
of LI rotation teak —ITI quatwy .
To study volume jncrement of II
rotation teak.
To find outthe best intensity of
thinning.

Comparison of growth from differ-
ent oclzius.

Comparing the effcct on the
height, dlameter and volume
increment in a 11 rotation teak

lautation, h-avy and early
hinnings to anticipate supe

gwlon with normal District
actice.

To determine the height diameter
and volume lucrement of I
gnality teak plantation appro-
sching the end of the rotation
(when  maintained  beyond
normal rotation age).

Do.
Do.
Do.
Do.

To determine helght, diameter
and volume Increment. ’

Do.
To determine the best size of
teansplants and the best espace=

ment for regeneration of Maho-
gany after clearfelling.

Do,
Underplanting.
Repetition of Dr. Craib’s theory of
hinning (similar to sample plots
120 10 125).
To find out volume increment.

To find out the best intensity of
thinning,

To find out the best date for first
thinning,

. To study height, diameter and

voluma Increment of teak under
pormal District tanding.

To determine whether Lantans
has a retarding effect on the
growth of tesk.
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APLENDIX G—~-cont.

Statement showing sample plots, permanent preservation ploit
and tree increment plots in Madras State—cont.

Divigion.

Wynad—cont,

South Kansra

coimbatore North ..

Division,
Kilamdbw
Wynasd .

Sample
plo:
number.

14

45
46
47

48
49
50
61
52
58
54
66

Species. Larticulars,

I. SAMPLE PLOTS—cOM.

Pterocarpus marsupium To find out the effect of size and

condition of seed bearers.
Tectona grandis .. .. Do.
Terminalia crenulala .. Do.

Sueitenia macrophylla To find out the height, diameter
and volume ipcrements.

Vitez peduncularis .. Do,
Lagerstroemia flos-reginae, Do.
Hopea partifiora .. Do.
Pterocarpus dalbergioides .. Do.
Chlorophora eacelsa Do.
Hopea parviflora Do.
Atlanthes malabaricum Do.
Sterculia companulata Do.
Hopea parvifiora .. - To study volume increment
(light thinning).
Do. .. .. To study volume fncrement
(moderate thiung).
Do. . .. To study volume {ncrement

(heavy thinaing).

Pectona grandis To study the dlameter and volume

increment of irrigated teak,

Do. .. .. To observe growth and develop-
3 ment of irrigated teak coppice.
De. .. .. To compare the effect.of irrigation’

of & teah plantation rased in an
area of Euor thorny scrub foress
::“t)er the fan, ]:th and 6th
nsoons after plantj "ecton,
grandis, plenting 1 *

IX, PRRMANENT PRESERVATION PLOTW.

Permaneni

preser-
vation
plots
numbr.

1

Species. Particulara,

Swietenia macrophylla Demarcaud area set anide i
perpetuity for the preservation
of the forest with po human
léxterferenc’g beyond what {s

ecessary for ite pro i
maintenance. protection and
Do, .. Do.
Do. .. Do.
Teetona grandia .. . Do.

(1) Tectona grandis To preserve permanently and find

out the normal developmens.,
(2) Lagerstroemia lanceolata.

(8) Greuia tiliafolia

(6) Lagerstroemia lancoolata.
(8) Dalbergia Latifolia .,
(6) Pterooarpus marsupium.
(7) Bombes malaboricum.

ggegesy
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Do,
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APPENDIX E-2 ~

Statement, showing results of seed pre-treatment tests—cont.
(Referred to in paragraph 36-C.)

Average germinaiive capacity with
A

Species.

()]
Acacia auriculiformis
Acacia baileyana . -
Acacia eyanophylla
Acacia cyclopsis ..
Acacia dealbata
Acacia decurrens ..
Acacia ferrugineu
Acacia levcophloew
Acacia melanoxylon
Acacia mollissima
Acacia planifrons . .
Acacia saligna ..
Acacia sundra .. .
Acrocarpus fraxinifolivs . .
Adenanthera pavoniane
Atlanthus excelsa . .

Alungiwm lamarekil
Albizzia umare
Albizzia lebbels
Alnus nepalensis

Alstonic scholaris

Anacardium occidentule
Anogeissus latifolia
Azadirachta indica .
Balanocarpus utilis
Bauhinia pururea
Bauhinia racemosc
Bischofla javanica

Berberis tinctoria . -
Bombax: malabaricamn
Calophylium elatum
Canthium didymum
Cassia auriculate - .
Cassia fistvla

Cassia marginate . .
Oassia siamec
Cedrela odorala

Ceratonia  silugua  (Curob
tree) (Cypreas) .. e
Chickrasssa tabularis

Chlorophoia excelse
Chloroxylon swictenic
Chorisia speciose . ..
Cinnamomum camphore ..

Conuniphora caudatu
Burpressus torulesa
Dalbergia Intifolic
Dalbergia sissoides
Dendrocalamus striclis
Dalichanfrone crispe
Dolichandrone palcaia

ARS8 =11

Number
of tests
made.

{

152
~—

—
XSl i e e DR AT L

[ OR
— Tt D

—_ - e
P L 31

[N I 84

A}
Cold Roiling
treuted. water. water. water.
(3) 4) () (6)
14 14 16 17
2 3 19 42
11 14 17 35
] N 7 4
43 08 (H{ 87
i 1 8 24
48 42 47 33
2 12 17 23
33 81 01 90
3 2 11 29
18 16 18 13
6 3 3 3
34 28 30 25
3 s iy 6
31 S1 13 1
.. 1 .. Not
done.
8 3 11 1
4] 35 30 34
20 18 19 15
1 1 . Not
done.
1 1 1 Not
done.
70 38 54 24
1 1 1 ..
. 41 37 29 6
2 35 39 2
23 25 27 18
13 13 15 16
14 17 1 Nob
done.
56 .. . ..
17 19 18 ]
13 14 13 ..
2 3 3 ..
12 9 11 5
11 11 8 7
17 22 13 5
60 37 47 N
1 NN . Not
done.
449 49 Nil. Nil.
31 25 . Not
done.
18 13 12 ‘e
18 15 14 1
46 .. ve e
1 1 Not
done.
3 1 2 .
7 .. .. R
31 26 249 5
26 26 32 5
28 19 18 ..
12 10 10 1
6 b 4 1



162 ANNUAL REPORT ON SILVICULTURAL RESEARCH

APPENDIX E-2—cont.
Statement showing results of seed pre-treatment iests—ocont.

(Referred to in paragraph 36-C.)

Species.
(1)
Elacocarpus oblongus ..
Erythroseylon mono gynum
Eugenia arnottiana .
Evodia roxburghtane ..
Feronia elephanum ‘e

Guwotia rottleriformis
Glochidion neigherrenes
Gluta travancorica ..
Qmetina arbar ..
Grewia tiliaefolic . .
Hakea soligana
Hadwicia bianate
Hardwiokia pinnata
Holoptelia integrifolia
Hymenodictiyon excelsum

v v e o

Juniperus procersa .
Lagersctromia es regfloas

Lagersiroemia lance.lota ..
Leucaena glauca .
Ligustrum neilgheirense . .
Liteea zlyanica .
Laphepetatum winghtianum

Machilus macrantha
Mahonia l2schenaultu
Mangifera indica .. ..
Muarkhamiz platycalyaz ..
Melia dubia .

Melioma wightii ..  ..°

Michelia neilgherrense
Morus alba
Myrsine wightiana
(Rapanes)
Neolitsea zeylanien
Palaguinm ellipticum
Phoel goalparensis ..
Pinus longifolia
Pinus ingignis ..
Pithecolobium dulce
Pleurostylia wightii
Poinciana elate
Pinciana regia. .
Polyalthic fragrans
Pprremna tonnent
Proeopis jultiffora
Prosopis specigera .
Parocterpus dalbergwites
Pterocarpus santallinus ..
Pterocarpus santalinus ..
Pterocarpus marsupivm ..
DPterospermam rubiginosgum

Quercus incana
Sapindus emarginat.
Schleichera trijuga
Shorew talura

Number
of tests
made.

&)

=1
W W

P
hgom@mﬁ

-~ 00
bt (8 BO RO ot il B et e ed b QD

]

S G0 DU ) O O e G2 omy GO A Pt TTRO RO e bl bt DD B 80 W

[ =T =]

]
-y Tt LD

Average germinative capacity with
N

r I |
Un- Cold Hat Boiling
treated. water. water. water.
3) (4) (3) (6)

5 . .. ..
13 14 11 1
53 51 40 42

6 6 1 e
13 14 13 1

4 3 3 2

3 .. . e
44 48 42 21
20 19 18 6

7 8 7 8
45 .. .. .e
38 25 27 1

1 e 1 ..
8 9 10 Not
done

2 4 5 1

5 3 3 .e

5 4 4 .e
24 26 31 32
66 21 13 2
15 9 7 .o

1 1 .a Not
done.

.. .. . Do.
51 ] 2 ..
34 43 42 3

1 1 . .o

1 .

14 8 .

b .o .
45 43 .
10 14 11 20
16 18 - ..
38 48 40 .

1 1 s .
34 54 27 49

4 9 2 ..
47 20 42 5
13 20 2 5
17 21 19 21
28 28 26 68

5 4 2 1

1 1 1 3
61 2 53 40
10 12 8 3
13 16 11 5
21 58 29 15
14 18 17 4
39 31 32 12
11 11 . Not

done.
81 .. ..
17 7 11 10
29 25 23 .e
68 54 54 ) Bie

IN THE MADRAS STATE FOR THE YEAR 1054-58

Statement showing results of seed pre-treaiment tests —cont.
(Referred to in })aragruph 36 (')

Species.

I
Soymeda fobrifuge
Sterculia urens
Strychnos nuzxeomicy
Strychno potatorum
Tomarindus indicu
Tectona grandis
Terminalic chebula- -
(1) Whole fruit. .
(2) Fleshy covering
removed
(3) Kernel

Lermanalia crenulata- -

(1) Fresh szed ..

(2) Stored 14 months

Term{nalira myrigcarpa
Terminalia paniculata
Terminalia tomentosa
Tetrameles nudiflora

Thysastuchys oliver:
Trema orientalis
Vateria indica
Vitex altissimu
Vitew Littoralis
Vitex peduncuslaris
Wrightia iinctoria. .
Xylia ayslocarpa .,
Zanthoxylon rhetsa
Zizyphus gladrata
Zizyphus incurva
Zizyphus jujuba
Zizyphus zylopyrus

Number
of tests
made.
(2)
1

-

-
Gl Swes Gt D

'

-
[ =]

29

o

>
2 i ST OO DD B QO 1Y RS 02 o1 =

ot

APPENDIX E—2—con!.
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Average germinative capacity with
A,

'Un-
treated.
(3}

L
18
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APPENDIX F.’

DistricT EXPERIMENTS, 1954-55.

1. In addition to experiments carried out by State Silviculturiss
and by research officers directly under him several interesting experiments
were carried on by the District Forest Officers, on matters of particular
interest to them. A brief resume of these experiments is furnished
below., The information is arranged alphabetically according to the
forest Divisions.

I Chingleput.

2. Casuurina equisitefolia Planting 1 Seedling—Compared  with
planting two seedlings in the same pit.—An interesting experiment was
started during the year to compare the survival per cent and height
growth of the following two treatments :—

(i) Planting one casuarina seedling at each planting site.

(ii) planting two casuarina seedlings simultaneously at each
planting site.

The experiment is based on the promise that if two seedlings arc
planted simultaneously this may give higher survival per cent, the extra
cost being only the cost of the extra seedlings which is'generally negligible.
Unfortunately owing to a severe attack of shoot borer, there were heavy
casualities and the experiment was not proceeded with, This will be
repeated in the following year.

L1, Coimbutore South.

3. Teak—Manurial experiment with Superphosphate—In the 1954
teak plantations, of Tunucadavu range; 2§ oz. of Superphosphate was
applied to each teak plant.

Subsequent observations showed that there was no difference as a
result of application of manure.

4. Acasia  mollissima—Introduction in grass lands.—There aro
extensive grass lands, similar to these of Nilgiris, in the Annamalai
hills of Punachi Range. An attempt was made to afforest these
lands with mossed scedlings of Acacia mollissima obtained from the Nil-
giris Forest Division. In 1954, in an area of 5 acres, mossed scedlings
were put in, one foot cube pits, at an espacement of 11X 11’

Subsequent observations shows that the plants are well established.

111. Nilambur.

5. Underplanting in teak plantations—During the year, 61 acres of
1923 teak plantation were underplanted with Mahogany (Sweteteniv
macrophylla) natural seedlings obtained from the forest, at the time
when the teak plantation was 31 years old, i.e., in the year follows the
final thinning. The total cost of the operation was Rs. 109-12-0. The
result of this work was finally good. Similarly 75 acres of the 1946 teak
plantation of Amarampalam Range and 25 acres of National Forest
in Nilambur Range were dibbled with Hopes parviflora seeds at a total
cost of Rs, 250-10-0. The result of the experiment was poor in Agnamm-
palam Range (75 acres teak plantation) and fairly satisfactory in Nilambur
Range (25 acres Natural forest).

4 2
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6. Attention is invited to paragraphs 152 to 159. Of this report
wherein underplanting experiments carried on by the State Silviculturist
have been described.

IV. Palghat.

7. Introduction of Evodia roxburghiana.—In June 1954, in Mukthi-
kulam in Bolampatti Range one acre was planted at an espacement of
9'x 9’ with one-year old seedlings of FEvodia roxburghiana in one
foot cube pits.

The expenditureincurred in planting was Rs. 69-8-0. The percentage
of survivals at end of one year is 85 per cent and the plants are healthy
and promising.

8. Introduction of Eucalyptus (hybrid).—During the year, in tho
Muthikulam forest of Bolampatty Range, 3 feet wide lines were cleared
in two acres, 18 feet apart. Sixhundred and one cube pits were dug along
the cleared lines (at a distance of 8 feet apart along the lines éspacement
of planting ‘18X 8') and one foot high seedlings of Eucalyptus hybrid
were planted on 25th July 1954. Scraping round the plants was also
done. The total cost for 2 acres was Rs. 67-8-0. Percentage of Survival
at the end of the year was 30 per cent.

V. Tirunelveli,

9. Cutting back teak plantation at age four years.—In obedicnce to the
directions of the Chief Conservator of Forests in his No. 15881 [64.D-3,
dated 28th June 1854, an experiment was started in the 1950 teak
plantation of Kuttalam Beat. Over an acre of nine square chains,
distributed at randum 9 sub-posts of 1 square chain, the teak
sapplings which were four years old and which were of an height of
average height of were cut back. The object was to compare the
coppice growth of coppice resulting from the cut stems, with that of
the uncoppiced stems in the uncut area around. Subsequent obser-
vations show that the coppice stems are definitely inferior to that of the
uncoppeed stems.

In this connexion attention is invited to paragraph 47-A whereas
a comparison experiment was done with teak plants cut back when they
were one-year old. (Vide E. P. No. 174 of 1953 of Nilambur.)

VI. Vellore East.

10. New design of Pots for raising pot plants.—In previous years
burnt earthenware pots open at both ends with a separate square flag
tile at the bottom were nsed for raising pot plants,

During the year, a different kind of pots was used. Pots open at
both ends, 9 inches tall, 4 inches wide at the top and 8 inches wide at the
bottom (made of burnt clay) were used. There had two sets of holes
at right angles to each other, an inch above the bottom ; but not at the
same level so that two sticks can be put through them before filling the
pots with soil.  These sticks are withdrawn at the time of planting to
help the plant and the soil mass to descend from the potsinto the planting
pits, without disturbance to the root system of the plants. The pots are
used again for raising more pot plants,
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11. Afforestation of dry fuel forests—Comparison of pot plants with
direct sowings.—In this division, afforestation of dry fuel forests is done
by direct sowings in soil worked lines supplemented by planting pot
plants at an espacement of 33’ X 33’ or 40 plants per acre. The species
used, were Acasia arabica, Albizzia amara, Zizphus jujuba, Tamarindus
indica, Albizzia lebbeck, Neem, Pongamia glabra, Prosopis juliflora, and
Dalbergia sissoo.

The following table furnishes the results obtained by direct sowings
and by pot plants in the different Ranges:—

Pot planta. Direct souings.
Range. P A N — A \
Survival Mean Survival Mean
per cent, height. per cent.  height.
INCHES, INCHES,
Vellore .. .. .. .. 9 to 36 . 12 to 8
Polur .. .. .. 90 30 30 9
Tiruvannamalai .. ‘e 80 9 to 30 30 6
Santhavasal .. .. .. 75 9to 18 45 12
Vellore .. e .. 85 18 to 36 50 9
Odugathur .. .. .- 80 24 70 12

It is seen that pot plants give significantly higher survival per cent and
mean height growth than direct sowings.

12. Sowings on mounds 8’ X 1' X 1’ compared with sowings on mounds
5'X1"X 4 —Trenches 8 x1’'X1’ were dug in a land with gentle slope
and the excavated earth heaped as a mound on the lower side. Seeds
of miscellaneous fuel species like Albizzia amara, Albizzia lebbeck, Azadar-
achte indica, Pongamia glabra, Prosopis julifiora, Dalbergia, sissoo werc
sown in the mounds. Similar seeds were sown in mounds obtained from
trenches of size 5'x1'X$'. Observations in Ponuur, Tippakadu, Poosi-
malai and Karuthamalai Reserved Forests show the following
somparative results.

Trenches of 8'XYV’ Trenches of 5’X1'X].

] Survival Mean Survival Mean
Serial number and locality. p A —_ A \

Per cent. Height. Per cent. Height.

‘ TNCHES, INCHES,
1 Ponnur Reserve Forest .. 30 18 30 0
2 Tippakadu Reserve Forest .. 35 8 20 )
3 Poodimalai Reserve Forest .. 55 18 35 10
4 Karuthamalai Reserve Forest .. 70 18 70 0
Average for all centres .. 474 13 39 8

It is seen that bigger and deeper trenches give slightly better survival
per cent and significantly greater height growth.

13. Introduction of Albizzia stipulaio.—Albizzia stipulata transplanta
were planted on 6th October 1954 in an area of aboutl4 acres in Thaniar
rest-house compound at an espacement of 12'X12’. An enumeration ia
February 1955 showed that there were 90 per cent survivals.
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14. Imtroduction of Eucalyptus rostrate and Eucalyptus hybrid.—In
a clearfelled and burnt area of 15 acres in Santhavasal Range one foot
cube pits were dug at espacement of 12X 12’ and basketed plants of
Eucalyptus rostrata and Eucalyptus hybrid were plantd in August 1954
and October 1954, respectively. An enumeration in February 1955
showed 45 per cent survival with a mean height of 3}’ feet (the heights
ranging from 14 feet to 8 feet). The high percentage of casualities is
reported to be due to white and attack, in spite of repeated dusting with
Hexidol powder.

15. Introduction of Eucalyptus citriodora.—In ten acres of a clearfelled
and burnt area in Komatiyeri Javadis, one foot cube pits were dug at an
espacement of 12X 12 and basketted seedlings of Equacalyptus cirtriodora
were planted in October 1954, during the North-east monsoon rains.
An enumeration in February 1955 revealed 15 per cent survival with
a mean height of 3 feet and a maximum height of 7 feet. Here also
casualities are due to white ant attack.

16. Introduction of Dalbergia sissoo—with Kumri.—In an area of 2(
acres of worked fuel coupein Ambur Reserved Forest one foot cube pits
were dug in lines 22 feet apart, the pits being 11 feet apart in the lines (i.e.
spacement 22 feet X 11 feot or 180 plants per acre). Dalbergia sissoo trans-
plants were planted in August 1954 during rains. A kumari crop of
brinjals and tomatoes was raised by the Kumaridars between rows of
Sissoo plants. Enumeration in February 1955 showed that there were
90 per cent survivals with a mean height of 3 feet and an average height of
6 feet. These results are extremely good and wherever there is demand

for Kumri, such Kumri plantations can be raised successfully at little
or no cost.

17. Introduction of Anacardium occidentale.—In 2 acres, Cashew
was shown in situ, at an espacement of 22’ X 22’ on 22nd July 1954 and
in another 2 acres nursery raised plants were planted out on 7th August
1954. Enumeration in February 1955 showed that direct sowings gave
84 per cent survival as against 58 per cent survival for transplants. For
this species, direct sowing is better than entire transplanting.

18. Afforestation of denuded Hill slips through contour trenching and
punding.—One hundred acres of Ammur Reserve forest in a Hill adjoining
Walajah Road R.S. was taken up for afforestation. The growth initially
consisted of throny bushes of Carissa spinarum, Randia duomelorum,
Flacourtia species with a few scattered seedlings of Morinda tinctoria and
coppice shoots of Acasia leucophloea.

19. Contour trenches 11 feet long, 14 feet broad at top, one fooh
broad at bottom and one foot deep were dug at an espacement of 22 feet,
centre to centre along the contours. The contour lines were 22 feot
apart and the trenches were staggered to prevent run off of water. There
were 90 trenches per acre. The earth excavated from the trenches was
heaped on the down hill side close to the trench so as to form a mound.

20. A mixure of seeds of Azad.imchta indica, Albizzia amare, Albizia
lebbeck, Dalbergia sissoo, Prosopis julifiora, Tamarindus in dico. Caseia
siamea, Pithecolobium dulce, Hardwickia benata, Sapindus emarginatus
Acacia sundre were sown in the mounds in July, August 1954,
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In addition, six months old pot plants and seven months old nursery
plants of the above species were also planted on the mounds to supplement
seedlings coming from direct sowings. Observations by end of February
1955 showed that— -

Fifty per cent of the mounds are well stocked with 10 to 15 scedlings
per mound (or one seedling on every foot of the mound).

Twenty-five per cent of the mounds have 5 to 10 plants per mound
(or one seedling on every 2 feet of the mound).

Ten per cent of the nounds have less than five plants per mound.

Fifteen per cent of the mounds were without seedlings. These are
situated near hill tops in rocky areas.

~ 21. The mean heights of seedlings in tho eastern slope, was 2} feet,
in the western slope 2 feet and in the southern slope was one foot. The
maximum heights attained by the different species were—

U
Prosopis juliflora .. . . . . 4
Albizzia lebbeck .. .. . .. .. 3
Albizzia amara .. .. . .. .. :
Dalbergia sissoo .. .. . .. .. 3
Azadirachta indica. 21
Tamarindus indica - . . .. 14

22. The indications are that afforestation of barren and denuded hill
slopes can be successfully achieved by a system of contour trenches and
contour bunds. It is difficult to identify the post plants from the plants
raised by sowings, and in some cases, plants raised by sowings appear
to be better than pot plants or transplants. The tentative conclusion
is therefore that direct sowings in July-—August on mounds give better
results than pot plants or transplants.

VII, Vellore West.

23. Regeneration of Neem through Root suckers.—As per tho orders
of the present Chief Conservator of Forests (Sri S. K. Basu, I.F.S., when
he was Conservator of Forests, Salem Circle), an experiment was con-
ducted to find out whether Neem (4zadiracta indica) can be raised artifi-
cially by root suckers.

Three neam trees were selected in an ex-panchayat Reserved Forest
in Harur Range, Vellore West Division. Trenches at a radius of 10 feet
around the trees were dug to a depth of 14 feet in June 1954. In January
1955, the three trees were having thirteen roots suckers with a mean
height of 3 feet. When again they were observed in August 1955 after
14 months of the application of the treatment, the mean height was
47 feet. :

The District Forest Officer, Vellore West Division, ha_d noticed seven.
teen healthy root suckers with a maximum height of eight feet when
a treneh was dug at a distance of 60 feet from & mature Neem tree.
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Indications.—Natural regeneration of neem (Azadirachia india)
can be obtained, through root suckers if trenches are dug at a distancc
of 30 feet from mother trees. Trenches closer to the mather tres or
farther away than 30 feet did not produce equally good results.

During 1955-56 experiments will be conducted in these lines in
Denkanikota, Marakanam and Vemburuli centres by the State Silvi-
enltuvist for the following species :—

(1) Neem (Azadsracta indica).

(2) Borasu (Chloroxzylon swielenia).
(3) Oonjal (Albizzia amara).

(4) Velvelan (Acncia leucophloea).
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. APPENDIX G.

NoTa ON THE PROBLEMS OF TEAX DEFOLIATORS IN
MADRAS STATE.

1. A conference was held on 17th February 1955 between the Con-
servator of Forests, Ootacamund Circle, Ootacamund, and the Forest
Entomologist, Forest Research Institute, Dehra Dun, on the above
subject. The Statistician, Forest Research Institute, the State Silvi-

culturist, Qotacamund, the District Forest Officer, Nilambur Division .

and the Working Plan Officer, Nilambur, were also present.

2. This problem will be discussed under the following two heads :—
(i) Loss of increment of teak due to attack of defoliators ;

(i) Work so far done on defoliators and their control and results
achieved. Work proposed for the future will also be indicated.

3. Loss of increment of teak due to defoliation.—Teak defoliation is
caused by Hyblal Purea and Hapalia macheralis and a variety of other
insects. For the purpose of this note the defoliation caused by only
these two insects will be considered. Champion’s research in Dehra Dun
had shown that three defoliations artificially carried out resulted in a loss
of increment of 60 per cent. We may therefore assume that the average
loss per defoliation is 20 per cent. In actual practice in Nilambur an area
might experience defoliation only about once in a year. It is therefore
considered that in actual practice in Nilambur the loss of increment due
to defoliation may not be more than 20 per cent. Dr. Beeson’s experi-
ments have shown that the average defoliation is about 82 per cent.
We may therefore conclude that the loss of increment is somewhere
hetween 8 per cent and 20 per cent.

In a III quality teak plantation of rotation age 70 years, the volume
from stem timber per acre is 2,340 c.ft.  Assuming that 10 per cent of
this is lost through defoliation, the loss of increment during the rotation
per acre is 234 c.ft. At Rs. 5 per c.ft. standing, this works out to a mone-
tary loss of Rs. 1,170 per acre during a rotation.

In the past no accurate experiment has been devised or carried out
to determine the exact loss of increment due to defoliator attack.
The experiment by Champion in Forest Research Institute was done
in young pole crop of size 12 feet high and 2 inches diameter breast
height while actually in Nilambur the defoliation intensity is very great
in the age group of 20 to 30 years where the average height is
66 feet and average diameter 8:1 inches. It is therefore desirable to
devise and carry out new experiments to determine the loss of increment.
Unless exact figures are available regarding the loss of increment and the
consequent financial loss due to defoliation we might not be able to
undertake expensive measures like artificial dusting for eradicating the
defoliators. As per tentative calculation given above, chemical remedial
measures involving an expenditure in excess of Rs. 1,170 per acre would
not be justified.

4. The following experiment is proposed to determine more exactly
the loss of increment due to defoliation :—
Age group of the plantation—20 to 30 years, because this age group
i » believed to be most vulnerable to defoliation.
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bel Number of treatments.—There will be four treatments as shown
eiowW —

(i) Complete hand-defoliation of all leaves once in Msrch
April after the new flush of leaves has appeared.

_ (i) Complete immunity from defoliation by intense spraying or
dusting of chemicals to protect the foliage; once in March-April and

again in September since these are two months in which heavy defolia-
tion generally occurs.

(iii) Complete hand-defoliation of all leaves once in September
to be carried out when defoliator attack is greatest in adjoining areas.

(iv) Control—No action—allowing the leaves to natural

de-foliation by insects. The degree of defoliation will e observed and
recorded. '

5. Characters to be observed for comparison.—(i) Diameter at 41 feet
high and basel area.

(ii) Total heights to be measured by Abne's level, as the trees
would be of an average height of 66 feet at age 25 years and exact
measurement with tape is impracticable. )

_ (i) Height of exploitable hole up to 8 inches diameter. foy com-
puting timber volume up to 8 inches diameter.

(iv) The exact degree of defoliation in treatment (iv) i |
above will be observed and recorded. mentv) in paregraph 5

6. Location ,Of experiment.—The experiment will be done in three
centres, viz., Wynaad and Nilambur and Topslip in Coimbatore South.

7. Detuils of experiment.—Eighty trees distributed at random in
a plantation of an area of 2 or 3 acres will be selected and numbered
with intervening unnumbered trees to act as surround. Eighty trees
after initial measurements of height diameter at breast height and
height of exploitable bole will be allocated to the four treatments, so
that the tree allotted to the four treatments are initially compara’ble
The four treatments will then be applied. Intermediate measurement;
will be taken at the end of five years and final measurement at the em:l
of 10 years.

8. Work done so far on teak defoliators and their control.—The two
chief insects responsible for defoliation are Hybalaca puera and Hapalia
macharlis. The life histories of these two insects have been studied in

detail already and are given in Forest Insects hy Dr. Beeson. No further
work is necessary.

9. Study of purasites and predators—The most promis; i
for the control of the teak defoliators are Cedrig parIt)deI;:lclzm:r%dp;’:?;}lz?
gramma minutim. The life histories of these two insects have also been
studied in datail. The life histories of other insects which act as pre-
dators and parasites on defoliators have also been studied jn ingian
Forest Record ’, Volume 7, No. 6. No further laboratory work on the
life histories of the parasites and predators are therefore necessary

10. In 1942-43, 42,000 adults of Cedria paradoxa bred at Dehrs Dun
W%I: liberated in teak plantations in Coorg. It is not known exactly
what results were achieved. This may. be investigated b
Coorg ¥ ve Stig y rgferenoe to
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About 1,000 individuals of Cedria paradoxa were released in August
1937 in Nilambur and again 24,000 specimens of Cedria paradoza
were released in September 1937. No definite results were obtained.
About 9,000 individuals of T'richogramma minutum were also released
in Nilambur. Here again no definite results were obtained. Efforts to
introduce Apantalis and Tachimid parasites were not successful owing
to the prevelance of wilt disease in the host Caterpillars,

It is considered necessary now to open an insectary in Nilambur
and release both the above parasites and study the result on a five-year
period. Close and continuous observation for at least five yearsis neces.
sary before we can assess the suitability of this methods. Details for
this experiment are to be looked into by the Forest Entomologist.

The Forest Entomologist stated that proposals for the study of insect
Institute under the Second Five.Year Plans are now before the Govern-
ment epidemics by the Entomology Branch of the Forest Research
of India. It was felt that as the teak defoliator problem is of an All-
India nature the Madras Forest Department might address the President
of the Forest Research Institute to include this in the Second Five-Year

Plan.

11. Conlrol of dejoliutors through a suitable under-grow/h.—An exhaus-
tive study of the under-growth of teak plantation has been carried out
by Forest Entomologist of Forest Research Institute and recommenda-
tions made in Forest publications from 1934 onwards. The recommen-
dations were also incorporated in the Working Plan for Nilambur hy
A. R. Brand in 1941 pages 212 to 217. Lists are furnished of plants
which are desirable in teak plantations as they ave the host plants of
insects which are alternative hosts to Codria paradoxa and T'richogramma.
Also lists of undesirable plants have also been prepared as these are
alternative food plants to the defoliators Hybdlsa pures and Hapalia
machaesablis. The question of how far the preseriptions in the Working
Plan, viz. removal of undesirable plants from the plantations was carried
out, was discussed. It appears that the removal of the undesirable
plants was carried out at the time of thinnings for a few years
from 1927 to 1935 and then this operation wasgiven up as not praecti-
cable. When done, it was observed that on account of heavy rainfall,
the copice shoots from the cutstumps came up vigorously and in actual
practice this operation was found to be of no avail.

12. The question whether eradication of the undesirable plants can
be done by cutting the plants and painting the cut stumps with Atlag
solution or some other chemical poison, was considered. This was given
up as being impracticabale and dangerous.

13. Under-planting with Swietenic macrophylla.—The question of
under-planting teak with Swietenia macrophylla is already under the
active consideration of the Madras Forest Department. It is to be
noted that Swietenia macrophylla is a desirable species to encourage in
teak plantations as it is the food plant of the defoliators Hispsiphlyla
robuste and Lamidi species which are alternative hosts of four parasites
of Machaeralis and Puera (Dr. Beeson’s article in ‘ Indian Forester’,
page 485 August 1938). The teak plant is most vulnerable to defoliator
attack between the years 20 and 30. Owing to the damage by elephants
and alsodamage to the under-plants during thinning it is desirable to
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introduce the under-plant at age 26 after the penultimate thinning at
age 25, is carried out. Final thinning is due at age 25, and so Sweitenia
macrophylle plants under-planted at age 26 will at least have 10 years to
grow %o as to resist incidental damage during final thinnings at age 36
years. It is expected that this under-plant will he beueficial from the
point of view of defoliator control.

14. Chemical control.—In 1940 the State Silvieulturist (Madras) carried
out an experiment with Lead arsenate. This is described in paragraphs 3
and 9 of the Note of State Silviculturist, dated 7th February 1955. It
was found that spraying was possible but that the insecticide scorched
the leaves.

15. The most important insecticides for the present purpose are
D.D.T. (Geigys) and Benzene Hexa Chloride. For the purpose of this
investigation, it is enough if our attention is focussed on these two
chemicals. The cost of these chemicals will be about Re. 1 per Ib. or less.
The most suitable agency for carrying out the dusting with the D.D.T. or
B.H.C. will be through a helicopter chartered from the Indian Air
Force or Plant Protection Directorate. The Forest Entomologist will
explore the subject in detail. Also the quantity of chemical required
per acre for dusting, the cost of the same and the cost of application
through a helicopter will be investigated by the Forest Entomologist.
It has to be remembered that this total cost cannot exceed Rs. 1,170 per
acre, the upper limit of monetary loss through defoliation per acre, the
upper limit of monetary loss through defoliation.

16. Small scale experiments arc necessary for determining the con.
centration of the two insecticides necessary for application and also
which of the two insecticides, D.D.T. or B.H.C. is more effective. Thig
experiment will be done by State Silviculturist, OQotacamund, on & labo.-
ratory scale on the following lines at Nilambur.

Wire gauge cages will be prepared. TFresh leaves collected from the
forest will bo put in cages and the well developed caterpillars of Hapalia
machaeralis and Hyblaea puera collected from the forests and starved
for abovo six hours will be put on the leaves in the cages. One hundred

" Caterpillars will be put in each cage. The fresh leaves put in the cages

will be dusted with various concentrations of D.D.T. and B.H.(, The
number of Caterpillars dead after 12 hours and ¢fter 24 hours will be
observed. There will be a control cage without dusting. Separate cage
will be kept for experiments with Machaeralis and with Puerq.

Tn another experiment pupae of the defoliators collected from the
forests will be put in cages and dusted with D.D.T. and B.H.C.
The number of adult moths which emerge from the pupae will be counted
(i) for treatment with insecticide; (ii) control no insecticide.

Also the dates of emergence of the moths. from the pupae should be
recorded as the chemical is likely to delay emergence. Daily observations
should be made until no more emergence occurs. Dusting powder and
Spraying with a watery solution, will both be tried to find out which is
more efficatious.

Different concentrations of D.D.T. and B.H.C. should be used as
different treatments.



114 ANNUAL REPORT ON SILVIOCULLURAL RESEARCH

Tn the case of experiment on Uaterpillars the concentration of dust
o

will be 5 per cent and 10 per cent D.D.T., B.H.C. 05 per cent, 1 per cent

and 2 per cent. For dusting the pupae the concentrati :
same as above. rations will be the

_ In the experiment regarding dusting of pupa th ‘
ins should be Killed in a killing bottle andp}n}‘eserv(é(il}(;trhﬁ which emerg-
by the Forest Entomologist. ' eing identified

times probably to & Virus attack, Caterpillars wil iy

in Nilambur. It is felt that this ispa promi:i:gdliilg l(,nfl"""ge numbers
ghould be invegtigatec . At present no data are available a}i{;roach and
this may provide & cheap method of control during e “d successful
Forest Entomologist will kindly take this up. g cpidemics. The

17, Wilt desease of Calerpillavs.—1t has been found that at certai
in

18. Resistant strain of teuk.—1Is there a strai :

defoliation at all times and in all circumstancelsng Ofsmk IVhwh resisty

have reported the possibility of the existence of a regism;: Sgtl';si;wa:‘ﬁf'
. °

question whether research is necessary to ascertain whether h
such &

resistant strain exists, was discussed. The ma
practicable. tter was dropped as not

19. The teak plantations in Nilambur are rigi .

by & system of fire-lines. It is a controv:;:sil;%lglg{n%“\’jﬁc:ﬁd from fire

decreases the (}ef_oliator attack, or whether it increases :h er burning

attack. Also it 18 @ controversial point whether brunin, © defoliator

increment of teak or whether it decreases the increment g fm(‘:l‘eas;e the

therefore proposed to start an experiment in teak planmt?on?iltf'a It '153
ges o,

10, 15, 20, 30, 40, 50 and 60 years to find out whether a ground fire i
re in

the teak plantation early in summer season will be beneficial, or will b
, Or Wi 14]

detrimental from the point of view of defoliators and the teak i
increment.

A design for such an experiment will be evol
rist in consultation with the Statistician, Fo‘;?;tbl{et;;;rfﬁaﬁe %.itl}‘flcultu.
nstitute.

20. Tt is considered, that if teak plantati .
of natural forests with growth of mis%eﬂa::g%?szlezizur;}i{mqed by a belt
tageous in that it \'vﬂl ?,ct as a reserve for predators 3 this will be advan-
defoliators and this will be beneficial and controlli and parasites of teak
foliators. It has therefore been decided that i:g&*ﬁlet;lnte;‘mity of de-
e future teak

plantations a belt of one chain allr .
burnt and plantee ound will be clear-felled, bud not

. Bo prévent fired
of slash should be tﬁ% 2

 this one chain b
gged from the:ondehai in belt and undi
g0 that the one. chain belt will not gmti}nlflt‘ ,"’I‘L}:’SQ area to be Iﬁﬁﬁi‘ﬁ
get filled.p,’ With coppice shoots of oldxrees and se:(fﬁncham belt will
coming Up -q turally. It is expected” that this belt g regeneration
vegetation Wil be beneficial from the point of view of d foﬁ miscellansous
17¢h 'Febr‘ ally 1925 ; " oL deiolintor control
2 “.\1. ‘S (Bigged) M.L. ROONWAL
. 3 Forest Entomologi )
e s gst F.R.I, Dehaduu,

- # e P €
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