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MASCHINENFABRIK & EISENGIESSEREI

A. HEINEN ¢.M.B.H

VAREL/Oldbg. W. GERMANY .

A

HEINEA

1. Manufacturers for over 100 years— .
- TOBACCO REDRYING MACHINES Stick & Apron types
Improved Models made specially suitable for Indian Climate
2. Hydraulic Baling Presses of different types
3. Rouna Dial Weigh Bridge Scales for Lbs. & Kgs.
4. All kinds of special machines for tobacco pro;:essir;g f;dr Cigarette, Cigar-. a{;d
pipe tobacco industries and tobacco cutting machines, a speciality.

——

'VEB TABAK & INDUSTRIEMASCHINEN

ZWICKAUER STRASSE 40/58

DRESDEN, A. 3./ EAST GERMANY

Machines of high production capacity : Printing, Punching & Carton Making Machines etc.

——

{
‘ Manufacturers of the famous Excelsior and other CIGARETTE & CIGAR Making & Packing
{t For all details, please ask us or our Representative ;

{

: K. R. MALLADI

P. O: Box 125 GUNTUR-1
who can offer complete plgnts & machinery for Cigarette, Cigar and other tobacco industries )
f( including all other requirements used and rebuilt machinery. Detailed enquiries "solicited. . -
T .A“MW‘,, AT
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Watering
Tea Gardens Irrigating

Tobacco Plantation
Perrot Rainer produces timely rain, economises

water consumption, protects against drought, dust

and pest. accelerates growth and yeild of crops.

2 SOORAJMULL NAGARMULL
é IMPORT DEPARTMENT
? 8. DALHOUSIE SQUARE BAST, CALCUTTA.I.
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ANNOUNCEMENT

TO ALL TOBACCO FARMERS & BARN OWNERS
BUY THARRINGTON TOBACCO CURERS OF U.S.A.
AND CURE YOUR TOBACCO BY SCIENTIFIC METHODS

THARRINGTON Qiawz TOBACCO CURER

1. Gives better & More

Weight of Tobasco cured 4. 100% Safety from Fire

accidents,

5. Overall curing Cost less
than conventional curers.

6. It takes less time and so
more curings per season.

2. Less attention required.

3. Less Labour charges &
costs.

Contact Immediately for particulars -

- RAJAN & SONS

TELEGRAMS ; & RAJAIII%’( Hamam Street, 4th Floor, Fort, BOMBAY 1

Sole Agents in India for J, A. THARR TELEPHONE : 255239
NORTH CAROLINA (U. sI,li%TON & SONS

%‘

INDIAN ToBACCO

- INDIAN CENTRAL TOBACCO COMMITTEE

< 38, MOUNT ROAD

MADRAS 6

Telegrams : “TABAC”, MADRAS

Telephone : 86370

President : Dr. B, N. UPPAL, Ph. D. (lowa), Agricultural Commissioner with the Government of India,
Vice-President : Sri. MOHANLAL A. PARIKH, B.A.

EDITORIAL BOARD

Dr. M. S. PATEL, M.Sc., Ph.D. (N. Carolina), Secretary.
Dr. N. R. BHAT, Ph.D. (Cantab), Director, Tobacco Research.

Sri. T. S. RAJAGOPALAN, B.A., Senior Assistant.

FOR CONTRIBUTORS’ GUIDANCE

Articles should be as concise as possible and gene-
rally with appeal to the lay public. Titles of the articles
should be short. Articles on scientific research need
not contain the details of experiments conducted, and
should avoid, as far as possible, scientific formulae and
technical terms. Where technical terms are unavoida-
ble, they should be explained in the text in simple
Janguage. Statistical tables should be restricted to the
absolute minimum and should be typed on separate
sheets with their positions marked in the text. Appro-
priate mention in the article of the economic value
of the results of research and methodological studies
will enhance its usefulness. Original articles should
conclude with a short summary of the main facts and
conclusions.

2. Reference to literature which must be restricted to
the very few of importance, should be given in the text
wherever possible in chronological order—only the
names of authors and years of publication in brackets
being given. They should be stated in full after the
summary, authors’ names following in alphabetical

‘order, as under :—

(i) Name or name(s) of author(s).

(ii) Name of journal (abbreviation), with a single
underline, year of publication, number of
wvolume, page number.

_ 3. TInformation of a miscel};neou§ nature and of
interest to the general public. ficts, observations, etc,

relating to TOBACCO are also received for
publication.

4, Manuscript should be neatly typed with double
spacing on one side of the paper only and with wide
margin. Three copies jshould be sent. Drawings,
diagrams, etc. should be done in Indian ink. Coloured
illustrations are not required.

5. All papers should be carcfully revised by the
authors and should be absolutely in final form for
printing.

6. In addition to one copy of the Journal, in which
their articles appear, 25 complimentary copies of the
reprints of only the original articles will be supplied to
their respective authors free of cost on request. If
there are more than one author, these 25 copies will be
distributed among them. Authors should intimate,
while sending their articles for publication, whether
they require their reprints. Additional copies of re-
prints can be supplied on payment at printer's cost
price if intimation is given while sending the articles
for publication.

7. The Editorial Board reserves the right to suitably -
change, rewrite or reject the whole or any portion of
the matter received for publication.

. 8. All articles and other materials for publication
in “INDIAN TOBACCO ™ should be addressed to
the Secretary, Indian Central Tobacco Committes,
38, Mount Road, Madras-6. .

N

The Indian Central Tobacco Committee takes no responsibility for opinion or statements contained'in contributed

articles in this journal. Articles appearing in this journal can be reproduced only on permission from the Secretary.
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TOBACCO DIRECTOLY

Published by -

INDIAN CENTRAL TOBACCO COMMITTEE

38, MOUNT ROAD, MADRAS 6
PRICE PER COPY Rs. 10/- For a bulk order of 10 copies
(Postage Rs. 2/- extra) and above, 20% commission
Concessions to Book-sellers and Agents
For copies please write to the Secretary of the Committee

Copies are also available from the Director, Tobacco Research, Central Tobacco Research
Institute, Rajahmundry, Plant Breeder, Cigarette Tobacco Research Sub-statjon, Brodiepet 1st
Line, 14, Cross Road, Arundelpet P.O., Guntur and Director, Institute of Agriculture, Anand.

4

A Statistical Monograph on Tobacco Trade in India

Giving a detailed review of tobacco export and

import trade in India with all statistical details

Price Re. 1)- per copy  (Postage nP. 25 extra)
For copies write to:

THE SECRETARY

INDIAN CENTRAL TOBACCO COMMITTEE
38, MOUNT ROAD, MADRAS 6

Kandimalla Raghavaiah & Kaodimalla Ramamurty Co.

LEAF TOBACCO REDRYERS, DEALERS AND EXPORTERS
*

RELIABLE INDIAN TOBACCO LEAF
SUPPLIERS OF ALL TYPES

Cables:
CHILAKALURIPET,
BONGRADES x GUNTUR DT.
CHILAKALURIPET

ANDHRA STATE, INDIA

Telephone: Telegrams & Cables
GUNTUR 182 “CHEKRI”

CHEGU KRISHNAMURTHY

DEALERS AND EXPORTERS

All Types of Indian Tobaccos in Leaf and Strips
(for Cigarettes, Cigars, Pipe & Hookah)

| POST BOX No. 32

GUNTUR (S. INDIA)
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Dr. M. S. Patel, Secretary, Indian Cenir

al Tobacco Committee
the members of the Sud

anese Trade Delegation who
Committee’s Secrctariat recently,
The Jeader of the Delegation Mr., Sayed Mohamed Ef Mekkawi Mustafy

(fourth from lef1) with
visited the

1S second from right,

FOR THE FARMERS

As in the previous years, the Indian Centr
through its Central Tobacco Research Institute,
pure, processed seed of cigarette tobacco of the va
for distribution to tobacco growers and nursery m

About 3,200 Ibs. of Harrison
produced at the Central Tobacco R

al Tobacco Committee has arranged
Rajahmundry for the production of

rieties Harrison Special and Chatham,
en.

Special and 900 Ibs. of Chatham seeds in all,
esearch Institute, Rajahmundry in the 1956-57
season, will be distributed through the Assistant Tobacco Extension Officers, Guntur
and Eluru ; and Market Committees,

] East Godavari, Rajahmundry and West Godavari,
Kovvur, with whom the seed will be kept for sale in packets of 1 1b. cach, priced
at Rs. 3.

Seec‘l‘of imprgx_/ed strain of Lanka tobacco will be available from the Centr
Tobacco Research Institute, Rajahmundry itself ig packets of 1 Ib. priced at Rs. 7¢

The seed will be availabje by the 15th of July 1957

al
ach.
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SrRt MOHANLAL A. PARIKH, B.A.

Vice-President of the Committee .

(1957-58)

Lo

Sri K. RAGHURAMAIAH, M.A., LL.B., BAR-AT-LAaw, m.p.

Vice-President of the Committee

(1956-57)

at present Dy. Minister for Defence, Govt. of India
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Union Minister for Agriculture

{now Minister for Co-operation)
who inaugurated the Conference.

Dr. PANJABRAO DESHMUKH, Ph,

INDIAN TOBACCO

[ )

FIRST CONFERENCE

OF

TOBACCO RESEARCH WORKERS

The First Conference of Tobacco Research Workers was held at
Bangalore on 31st January and 1st February 1957, under the auspices of the
Indian Central Tobacco Committee. Fifty-five delegates from the Committee’s
Central Research Institute, Research Stations and Schemes, State Agricultural
Departments, and prominent firms dealing in Fertilisers, Chemicals, etc.,
attended the Conference. Dr. B. N. Uppal, the Agricultural Commissioner with
the Government of India and President of the Committce, Sri Mohanlal
4. Parikh, Vice-President of the Committee for 1957-58, Dr. M. D. Patel,
Director, Institute of Agriculture, Anand, Dr. M. S. Patel, Secretary of the
Committee and Dr. N. R. Bhat, the Committee’s Director, Tobacco Research

also took part in the Conference,

Dr. P. S. Deshmukh, Union Minister
for Agriculture inaugurating the Confe-
rence on 31st January, 1957, addressed
as follows :

LapiEs AND GENTLEMEN,

“I am indeed very pleased to have been
invited this afternoon for inaugurating the
first Conference of Tobaceo Research Workers
in India. We have assembled in a beautiful
city like Bangalore, the capital of the re-
organised Mysore State, which has becqme
second .in importance in tobacco production
to only Andhra Pradesh. From the point of
conditions obtaining for the production of
flue-cured Virginia, appropriately called the
¢ Queen of Tobaccos’, which likes light soils
and a mellow climate, the State may even
be ranked as the first. To add to th_ls, 1.;he
city is reputed for its scientists, scientific
institutions and a scientific atmosphere.
Thus, we have met at an ideal place for this
Conference.

“ Tn my opinion the idea of the Confer.ence
has come none too soon, for tobacco 18 a
cash crop sustaining the agricultural eco-

APRIL—JUNE 1957

nomy in several parts of our country and
providing employment to a very large
number of workers in various aspeets of the
industry. Need has arisen in recent years
for switching on from ¢quantity’ to
‘quality ’ though larger production within a
limited area is not a problem of lesser
importance in view of the fact that more
and more land is required to be diverted to
food crops for satisfying the needs of the
growing population. Quality has particu-
larly assumed importance on account of the
fact that the importing countries have either
succeeded in getting tobaceo of better quality
without difficulty, or, are producing it them-
selves. In the case of Virginia tobacco
which is an earner of considerable amount of
foreign exchange, quality is the crux of the
produce and needs special study in all its
aspects. At least some of you might he
aware that in recent years, the British pur-
chaser is becoming more and more meticulous
about quality in his purchases. As a result,
a very large number of bales of last year’s
prth}etion have proved to be unacceptable,
This is indeed a sorry state of affairs, which,
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if left unattended to, is likely to affect the
export trade to a considerable extent and
disrupt the agricultural cconomy of the
nation.

“In the case of cigar tobaceo there appear
to be possibilities of opening of new markets
provided we improve substantially the quality
of the cigar tobacco in the country.

“ With regard to imports the problems
confronting us are the production of good
quality wrapper tobacco, genuine chewing
tobaceo, and high quality U.S. type Virginia
tobaceo. Though these are bheing imported
only to a small extent, it should naturally be

our ambition to become self-sufficient even’

in respect of these.

“ Kven for the consumption within the
country we have to expect demand for better
and better quality production as standards
of living go on improving.

“ As you might have read in papers, the
Planning Commission has fixed a target of
inercasing the production of foodgrains as
high as about 24 per eent, during the period
of the Second Five-Year Plan, For attaining
this high target, it will not only be necessary
to intensify cultivation in lands which are
already under such crops, but, if possible,
draw upon areas under certain other crops
like tobacco which might appear as luxury
crops. From this point of view, it has
become very essential to step up research in
phe production, curing and processing of this
important cash ecrop.

“ As you all know, the problems in tobacco
are much more varied than in many other
crops. The erop though called by a single
name, consists of two different species and
innumerable varicties under each. These
varieties receive varied type of culture,
curing and processing for different types of
uses such ‘as smoking cigarettes, cigars,
cheroots, bidis, chuttas, pipe and hookah,
chewing, snuffing and medieinal purposes ;
and because the use is for luxury purpose,
even for the same use, the operations are to
he done in diverse ways to suit the idio-
syncrasies of the consumers. To ecite only
one example, that is of chewing tobacco, some
consumers like it dark and strong as emerg-
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ing from pit curing, some others would-like
it toasted with smoke and bring,’somé others
still with seents and perfumes, and yet some
others as a weak air-cured product. These
operations  entaill  knowledge of  rawsing
the nurseries, soil  management, field
culture, evolution of varieties, erop protee-
tion and details of curing and processing
require to be attended to with oxtruordmfu'y
care to bring about the right sort of physical
and biochemical changes in theproduce 1o
the required tune. In addition, there are
problems of storage and packing methods
which also deserve attention of the rescarch
wvorker.

“The Indian Central Tobaceco Committee
under whose auspices this Conference has
been organised, is a young body, and the
institutions it has set up for rescarch arc in
their infancy. Naturally, therefore, we have

not to expect very much by way of achicve-
ments so far.

“ 1 learn that about a seorce of papers have
been submitted to the Conference on the
findings made by various rvesearch workers
working in different fields in different parts
of the country. What 1 would lke to
emphasise is that, apart from whatever ﬁnd-
ings have been made, the utility of this
Conference should be understood in a more
important sense, i.c., in terms of the benefits
arising from discussions on points made out
in the papers, as well as suggestions thrown
during the Conference.

“71 am sure that this Conference will' pro-
vide a common platform to all parties inter-
ested in the erop in general, and to .1'csearch
workers working in research institutions an-d'
Universities in particular, to express their
views and opinions and get construet1ve
criticism so valuable and necessary 1%
researeh. 1 also feel confident that this m‘;)(c
similar periodical conferences whieh wil it
held in future, will produce tangible resuits
for the benefit of the tobacco grower and the
industry as a whole in the country, and for
the economic prosperity of our nation.

“In this conncetion T am to remind Y?‘.‘
that we have also initiated similar cqullf(th-
cenees for other evops, especially the mi :0
In faet even this Confercnee has ItS origin

INDIAN TOBACCO

Dr. M.S. PATEL, M.S¢., Ph. D. (N, Carolina)
Secretary, indian Central Tobacco Committee
Member, Tobaceo Export Promotion Council.
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A view of the Confer

Dr. N. R. BHAT, Ph. D. (Cantab)
Director, Tobacco Research,
indian Central Tobacco Commtitee.

c1'1cc showing some of the delegates.
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in our thinking that these conferences are
most essential and we had not previously
held them. As you know, jowar is a very
important erop next to rice; and yet a con-
ference of jowar workers and workers of
other millets had not been held for nearly
25 yecars. Steps are being taken to hold
conferences of technological organisations,
such as sugar technicians, ete., there also
combining the wisdom, sense and informa-
tion of various people to the henefit of the
grower. There are some growers of tobacco
also in your midst, and they naturally bring
to you problems which they have to face.
So this is a combination of our effort to give
an all-sided assumption, so that we develop
the eommodity in its entirety not ouly from
the point of growing it, hut processing,
marketing, ete. I hope your discussions will
be all sided.

T thank you very much for the opportu-
nity given to me for inaucurating this
Al . .

Conference, and wish it a grand succcss.

Dro B.N. Uppal, who presided over the
Conference then delivered  his Presidential
Address as follows :

“ HoN’BLE MINISTER, LADEIS AND
(JENTLEMEN,

“1 consider it a great privilege to have
been invited to preside over this First Con-
ferepce of Tobacco Research Workers in
India. The importance of tobacco in the
agricultural and commereial ceconomy of the
country and the mneed for intensifying
research for the improvement of the crop
ha.vq been emphasized by the Hon'ble
Minister for Agriculture, who has referred to
fihgf complexity of the situation presented by

iffe
requirements, grown in India.

r I now pro-
pose to deal briefly

with the work already
done on some of the major aspects of the

amelioration of this erop and indicate some

urgent problems which still remain to be
investigated.

“Sinee its introduetion into this country
by the Portuguese in the beginning of the
17th century, tobacco has eome to be culti-
vated over a very large area of almost a
million acres with an annual production of
533 million 1bs. of leaf. As is well known,

60

rent types of tobaceo, cach with its own

LA

two specics of tobacco are cultivated in India,
vie, Nicotiana rustica, used’ mamly for
hookah smoking and eonfined more,or less to
the ecooler regions of North and North-
Eastern India, and N. tabacum, the source
of tobaeco for cigarettes, cigars, chewing and
snuff, ete., which 1s cultivated almost
throughout the country, Most of the tobacco
produced in the country is consumed inter-
nally in its various forms, but a considerable
proportion of ecigarette tobacco leaf is also
exported. In a erop like tobacco, especially
fluc-cured Virginia tobaeco, quality accept-
able to the ultimate consumer is of para-
mount importance and this point has always
to be kept in mind in making recommenda-
tions for the improvement of this crop.

“ While sporadic studies of the crop may
have been attempted earlier, it was only in
1905 that a systematie study of the vari-
ability existent in tobacco varieties collected
from all over the country was undertaken at
the Imperial (now Indian) Agricultural
Rescareh Institute at Pusa, by the Howards.
Ag a result of their study, some outstanding
commereial strains of rustica tobacco were
isolated. This work has been eontinued till
latcly at the Indian Agricultural Research
Institute, New Delhi, by Dr. Pal and his
assoeiates, and some new superior strains of
rustice have heen evolved as a- result of
hybridisation with some Canadian types.
Considerable work has also been done in the
Bombay State on the improvement of bidi
tobaeco, while as far back as 1906 improve-
ment of wrapper tobaceo was taken up at
Burirhat in Bengal and resnlted in the selec-
tion of well known Rangpur-Sumatra strain.
Ou the whole, however, it can be said that
only reeently has the necessity for a co-ordi-
nated effort been realised, and the Govern-
ment of India, in view of the complicated
nature of the problems to be tackled, decided
to constitute a Commodity Committee known
as the Indian Central Tobacco Committee
charged, among other things, with the task
of organizing and co-ordinating tobacco
improvement work all over the eountry.
Under the auspices of this Committee, a
Central Research Institute has been estab-
lished at Rajahmundry (Andhra Pradesh)
for carrying out fundamental investigations,

INDIAN ToBACCO
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Another view of the Conference.
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aphids, ncmatodes, ete. Unfortunately, it
must bhe confessed that recent attenpts at
the evolution of resistant varieties have met
with a number of diffieulties. Iirst, in many
cases, there is no organised knowledge of the
mode of inheritance of such resistance ; even
where  this  knowledge is  available, the
characters have proved to be polygenically
controlled or have been closely linked with
undesirable genes affecting the quality of
resistance to other discases, or the genes con-
cerned have been found to exhibit differential
hehaviour in new genomic or eytoplasmic
milien, Again, varieties of tabacum possess-
ing any useful degree of resistanee to most
of the diseases are not available, and recourse
has, therefore, to be had to attempts at
transferving the desired genes across the
speeies barrier from related wild speeies, with
all the resultant complications of sterility,
lowering of quality, selective elimination of
segments of or cntire ehromosomes, leading
to loss of some genes controlling important
ceonomic characters, cte. Sufficient work
has, however, heen done in other countries
on interspecific hybridisation for this pur-
pose, for example, transferring necrotie type
of mosaic resistance from N. glutinose to
N. tabacum and N. rustice types by Holmes,
and the transfer of nematode resistance from
N. megalosiphon to N. tabacum by Clayton,,
to justify further intensive efforts in this
direction. In India, Pal and Pushkarnath
have made crosses between N. plumbagini-
folia known to be vesistant to leaf-curl with
the cultivated species but no further use of
this hybrid appears to have been made for
breeding for resistance. Inter-varietal
hvbridisation has also heen utilised in the
breeding of resistant varieties, as in the
United States for Fusariuvm wilt resistanece,
in the Tast Indies for resistance to powdery
mildew and black shank and for resistance
to bacterial wilt in Sumatra. Tn view of
the considerable loss eaused to the grower
as well as the deterioration in quality brought
ahout by pests and diseases and the unsuitahi-
lity of chemical methods of control, it would
appear that greater attention nceds to be
paid to this aspeet of breeding.

“Attention also needs to be paid to the
possibilities of utilising some of the plant

64
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breeding techniques which have heen suceess-
tully cxploited in other crops, with such
modifications as may be considered necessary
by the nature of the tohacco erop. One
such technique is the utilization of heterosis
or hybrids vigour. It has been shown that
some hybridy in tobaceo exhibit a high degree
of heterotic vigour and also that the pro-
duetion of seeds is economically feasible,
While there is, no doubt, some substance
m the objection that the exacting qguality
requirements of cigarette tobaceos do  not
permit of the utilisation of this method, it
would appear that exploitation of heterosis
should be feasible in the other less exacting
tvpes of tobacco. For instance, S.20, a
tabacum strain bred in the Bombay State,
has exhibited very high vigour in certain
combinations, not only in the F, but also
in the F, and F3 and the possibility of
commercial utilization of this charaeter
needs “examination.

“Another technique, which, though only
reeently standardised, seems to be full of
promise, i3 the induetion of mutations.
While spontaneous mutations which have
been economically advantageous have been
vather rare in this crop, the ‘White Burley’
and ‘Mammoth’ tobaccos being the only two
instances known of sueh favourable muta-
tions, it might be possible by the use of
ionising radiations to ohtain an alteration
in particular characters in varietics other-
wise quite desirable, or by extensive search
ohtain a combination of desirable proper-
ties brought about by radiation-induced
chromosomal rearrangements in the progeny
of irradiated inter-varietal or inter-speeific
hybrids, Tn a number of other crops, it
has been - possible to induce agronomically
desirable mutations, such as earliness or
disease resistance by exposure to ionising
radiation from different sources and there
is no a priori reason’ why this should not
vield favourable results in this erop also.
Recent work at the Indian Agrieultural
Research Tnstitute has shown that very high
dosages of X-ray required in tobacco may
result in excessive extra-nuelear damage and
has indicated that other sources of ionisa-
tion such as neutron sources or the B-
radiation from ahsorhed radio-active isotopes

INDIAN ToBACCO
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of some of the common plant nutrients like
sulphur, phosphorus, ete, could be more pro-
fitably utilised. Little detailed information
is, however, as yet available on_ such
aspects as the best method of application of
fertilisers their suitable dosages, etc., and it
is imperative that work on such lines should
be initiated and actively pursued.

“Before conclnding my talk, I wish to
refer to one more aspect of tobacco pro-
duetion, and this concerns the important
attribute of commercial quality. Unlike in
most other crops where no further processing
is required once the produce has been har-
vested, in  tobacco such post-harvest
processing, known as curing, is very
important and has a large bearing on the
satisfactory quality of the finished produet.
Here again, there are differences in the
requirements of the different types of
tobacco. In the case of flue-cured tobaecco,
which is most exaeting in its requirements,
it has been found that a high ratio of
carbohydrates (as starches and sugars) to
nitrogen as also of potash to chlorine is
necessary for good burning and ash quali-
ties. Tt is also desirable that the leaf must
be thin and yet bodied, have a golden
yellow colour which does not change or
.darken during storage, and be elastic and
have sufficient oiliness. While these quali-
ties are to some extent varietal characters
and as such under genetic control, the
processes of euring (which consists essenti-
ally in the conversion of carbohydrates into
sugars and the stoppage of the disintegration
of proteins and organic acids, followed by
drying) and that of bulking (where the
desired degree of fermentation is induced),
play a very large part in determining the
quality of the finished product. It has been
found that the successful carrying out of
thege procegses in the *flue-curing barns’
depends to a large extent on the precise
regulation of the temperature and humidity
throughout the curing period. Tt is, there-
fore, very important that research on the
biochemical and biophysical aspeet of such
Processing should be completely understood
80 a8 to effect the necessary improvements
In the process which would help to get the
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best quality of leaf in the most economical
way.

“In the case of other types of tobacco
such a complex control of the process of
curing is not considered essential. Kven
here, however, it has been shown that the
quality of the produet can be considerably
improved by light changes in the methods
of curing and fermentation commercially
adopted. For instance, cigar tobacco pro-
dueed in South India, is dried in the open
and this has been held to result in stronger
body that desired by the consumer in
foreign countries. If the rate of fermenta-
tion could be slowed down by ecarrying out
the drying under shade, it may be possible
to improve the quality of the tobaceco and
expand the scope for export trade in cigars.
Even though quality requirements in the
tobacco consumed internally is not so press-
ing, it is desirable that the processes
commonly adopted should be studied to
effect any possible improvements. For
instance, the practice of mixing lime, trash
ete., in the case of hookah tobacco needs to
be gone into both from the point of view
of the quality of the tobacco produced, as
well as the possible effects of such practices
on the consumers’ health .It might, perhaps,
be appropriate to refer here to the sugges-
tions that have recently been made regard-
ing the  possibility of a casual conneetion
between smoking and cancer of the
respiratory tract. If the hypothesis of the
presence of carcinogenic substances in
tobaceo is confirmed, it appears to me that
an attractive way out of this impasse would
be to breed out, if possible, these earcino-
genic substances and obtain varieties which
would be free from them. In this connection
I may perhaps cite the analogous case of
the breeding of varieties free from or low
in nicotine content through interspecific
hybridization between N. glauce and N.
tabacum by Pal and Ramanujam at the
Indian Agricultural Research Imstitute.

“I have referred above to some of the
major problems which appear to be of great
importance in the production of tobaceo
possessing satisfactory quality. There are
many other aspects on which much work
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has been done and eonsiderable knowledge

hias been aceumulated by  workers at the
Central [ustitute and other stations.  Much

work has heen done, for instance, in deter-
mining the optimuwn agronomical practices
which ean contribute to both high yield
and high quality. Partly for rcasons of
space and time and  partly  beeause such
aspeets will be fully diseussed in the papers
relating to investigations in the fields of
agronomy, botany, echemistry, soil  seienee,
pathologv, entomology, ete., whiech will he
presented at the Conference, 1 shall not
deal with them here. T am confident, how-
ever, that the opportunity afforded by this
Conference for a general exchange of
experiences  and  views  between  veseareh
workers from different tohaeco growing areas
will provide a stimulus to tobacco rescarch
in the eountiv, :

“In conclusion, ladies and gentlemen, T
have to thank vou very much for the honour
vou have done me in inviting me to preside
over vour deliberations, and T wish this TFirst
Conference of Tobacco Rescareh Workers in

Indiz, all suecess.”

Shri Mohanlal A. Parikh, Vice Pre-
sident of the Committee, thanking the
Hon'ble Minister for Agriculture and

the President spoke as follows:

“YloN’sLE MINISTER ¥OR AGRICULTURE, MR.

PresieENT, LLADIES AND (fENILEMEN,

“I am very happy to bhe here this
afternoon for the inaugural function of the
First Conference of Tobacco Resecarch
Workers in India. On . account of very
urgent work T was to leave yesterday eve-
ning, but knowing the speeial importance of
of this Conference, I, as Vice-President of
of the Committee, thought it an obligation
on me to be present at this Conferenee which
is heing held for the first time under the

auspices of the Committee. In doing

sinee we are not technical men we «lo not
have the henefit of knowing how they are
heing actually tackled. Our Prestdent, Dr.
Uppal, iy a man of high seientific vepute,
and  Dr. Bhat, Dr. M. D. Patel, and
Dr. M. S. Patel who ave in teelmical and
administrative control of the work are also
men of high qualifications and experience.
Therefore, we are very ecrtain  that th_e
interests of researeh work are in very safe
hands. [ also know that most of you posscss
high academie qualifications in the various
lines in which you are working and are
doing vour very hest to help the interests
of the tobacco industry in this country.
“Jrom the list of papers submitted to the
Conferenee, titles of which T hgve had a
chanee to go through, 1 can sce ,.‘ﬂm.t work
is heing done on various techniehl. aspecets
dealing with tobacco eulture in the fiel
involving spacing, topping, manuring, cte’
control of pests and discases, the chemieal
constituents of leaf, cte. With such type
of work, T am sure, the different prohlems
on tobacco ean bhe solved to the benefit of
the tobaceo grower in partienlar and the

tobaeco industry in gencral.

thanking Dr.

and inconvenience.

ful to him for the same.

thig- Conference.

carry with aeclamation”

“T would now do that pleasant duty of
Panjabrao Deshmukh, the
Tlon’ble Minister for Agriculture, who has
hoen kind enough to inaugurate this Con-
ference even in spite of pressing engagements
It shows how deeply
he is interested in the solution of problems
in agrieulture through research. . We are
highly honoured by his presence amongst
us this afternoon, and are extremely thank-

We are also very
thankful - to our President, Dr. Uppal, for
having made it convenient to preside over

“T, therefore, propose a hearty vote of
thanks on_ behalf of ‘myself and, on behalf
89 5t the Conferenee which T hope yon will all

my object is to try to understand the lines
on which problems in tobacco are being

tackled by research workers. We discuss
in our Committee Meetings the tobaceo prob- agronomy, plant.breeding, plant physiology,

lems as they oceur to ws in production, plant pathology, chemistry, entomology and
processing, manufacturing, trade cte, But, statistics were read at the Conference.

Twenty-four papers dealing with tobacco
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living off the fat

bon't let pests feed on your cfops and
cut down your harvests. Endrex formu-
lations, containing Shell’s endrin, are
capable of controlling a wide variety
of pests.

These versatile sprays and dusts are
outstanding in the control of Rice Stem

Endrex

the versatile insecticide

FOR PETROLEUM CHEMICALS IN AQR!CULTURE B U RMAH - SH

of your land

Borer. . Cotton Bollworm, Mango
Hopper, Sugarcane Pyrilla, Castor
Semilooper and a host of other pests.
Although new in this country, official
acceptance has already been won.
Endrex has been used effectively on a
large scale in India.

Endrex sprays and dusts are economical;
they pay their way, many times over.
with extra profits from greater, yields

and finer crops.

Your nearest Burmah-Shell Office can
provide full details of the Endrex range
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TOBACCO INDUSTRY

IN

SOUTHERN RHODESIA

BY

N. R. BHAT

[The measures suggested for improvement of the flue-cured tobacco
by Dr. N. R. Bhat, Director, Tobacco Research, on his return from his tour
in 8. Rhodesia in Feb.-Mar. 1956 were published in “ INDIAN TOBACCO,”
Vol. VII, No. 1. The first part of his detailed report on the studies on tobacco
wndustry in Southern Rhodesia ts reproduced below and the next and con-
cluding part will appear in the following issue.]

Having landed at Salisbury, Southern
Rhodesia, on the evening of 14th February
1956, I commenced studies from 15th
February 1956. Shri N. J. Singh, Second
Scerctary in the Indian Commission for
Rhodesia and Nyasaland, took me to the
Kutsaga Research Station and introduced
me to Dr. F. A. Stinson, Director, Tobacco
Rescareh Board of Rhodesia and Nyasaland.
As previously arranged, I met Dr. W. E.
Colwell,  Assistant  Director  In-charge
(Tobacco Research), North Carolina State
College of Agriculture, Raleigh, N.C,
who was a visitor to the Research Station.
As he was to leave Salishury the same after-
noon and as it was not possible for me to
meet Dr. Colwell during his proposed visit
to India, ean opportunity was taken to
acquaint him in advanee with problems con-
nected with the Virginia tobaceo industry
in India, so that he could make his sugges-
tions in the proper perspeetive when he
visited India. Later, I was introduced to
Mr. Neace, Officer In-charge of the Research
Station, and Mr. C. Rose, the Chief Tobaceo
Extension Officer. Mr. Rose took me round
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the farm of the Research Station to give
me a general idea of the problems that are
handled at that station. A tentative pro-
gramme for my work and interviews for a
week, was drawn up by Mr. Maedougal,
Secretary, Tobacco Research Board, in con-
suttation with Mr. Rose.

2. During the next two days I paid
courtesy calls on the officers in the Federal
Ministry of Foreign Affairs, Federal Minister
of Agriculture and other officers in his
Ministry. I also visited the research sections,
viz., plant breeding, plant pathology and
entomology, of the Federal Ministry of
Agriculture, where I was explained the work
being done, more particularly, on the botani-
cal improvement of maize (Zea mays),
munga  Pennisetum typhoides, sorghams,
groundnut, and fodder grasses, and on the
control of their pests and diseases.

3. During the remaining period of my
stay, the following institutions were visited
for ‘the study of various aspects of the
tobaceo industry. The aspects studied at
the institutions are mentioned against them:

69



Tobacco Industry in Southern Rhodesia

INSTITUTIONS
(1) Tobacco Research Station, Kutsaga and
its Sub-station at Trelawney :—
(2) Tobacco growers’ farms :
(1) Cadogan Farm of
Mr. Dyjias, Shamva Dt.
(ii) Donnington Farm of
Mr. Kirkma.
(iii) Doornfontein Farm of
Mr. D. C. Lilford.
(iv) Cigarao Farm of
Mr. Patling.
(v) Lord Graham’s farm .
(3) Commercial graders :—
(i) Gallaher Ltd.
(ii) Vosterman’s Ltd.
(iii) Planters’ Tobaceo Grading Co.
(4) Packers —
(i) Gallaher Ltd.
(ii) Tobaceo Packers Litd.
(5) Auction floors —
(1) Tobacco Auctions Ltd.
(ii) Producers’ Tobacco Floor.
(6) Offices of —
(i) Rhodesian Tobaceo Association.
(ii) Tobacco Marketing Board.
(iii) Tobacco Traders’ Association.
(iv) Chief Tobaceo Extension Officer.

INTRODUCTION

4. Southern Rhodesia is a British Colony
forming part of the Federation of Southern
Rhodesia, Northern Rhodesia and Nyasaland
within the British Commonwealth. It is
situated appoximately between the latitudes
155° and 22.5° south and between the
longitudes 25.5° and 33°East. Its total area
is 1,50,354 sq. miles. A large part of this
area is a plateau and the rest comprises
hilly regions. The altitude varies from about
1,500 ft. to 5,000 ft. Tobaceo produetion is
concentrated in the north-eastern part of
the plateau most of which has an elevation
of over 3,000 ft.

5. Salishury is situated at the latitude
of 17048 8., and longitude of 31°-5’ E., and
at an elevation of 4,830 ft,
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ASPLECTS STUDIED.
Tobacco Researeh.

T"armers’ method of tobacco production.

Methods of commercial grading.

Redrying, packing and storage methods.

Auction sales.

Collection of information and literature.

6. Out of a total population of about
30,00,000 the European population is about
2,00,000. In European owned areas, 2
district has generally 2 to 3 villages. Each
village has a population of about 800—about
400 FEuropeans and 400 Africans. In
addition to these villages, about 8,000
European farms are scattered over the area.
Natives are settled in sepafate native
reserves. The European settlers started
settling since about 60 years ago. In
European areas only about 28% of the
arable land is under cultivation while in
the native reserves not even 5% is said to
be under cultivation.

INpIAN TOBACCO

Hovrpings.
7. A European farmer owns from a 1,000
to cven 50,000 acres of land, a high pro-

N. R. Bhat

portion lying between 1,000 to 7,500 acres
as will be seen from the statistics for 1953-
o4* given below :—

Size

1,000 to 2,500 acres
2,500 to 5,000 ,,
5,000 to 7,500

2

% of total % of the total
No. of area under all
holdings. holdings.
24.48 8.22
28.19 18.32
9.34 10.80

* Quoted {from the 8th Report on the
Agricultural and Pastoral produetion of
Isuropean Farmers.

For the efficient management of the farm,
the owner usually employs a European
Manager and when the farm is very large,
also a Kuropean Supervisor. The land has
been acrially surveved by Government and
each farmer has been supplied with a map
of his settlement. The (Government allots
land to the Kuropean immigrants, more
particularly those who have rendered
serviee in the war, either free or at a nominal
price of about 5 shillings an acre. Developed

Proportion of sand
(from the surface
upto 12 to 18 inches

depth).
Sandy soil .. 80-90
Sandy loams .. 70-80
Red soil .. 40-60

lands are being transferred at an average
rate of 55 shillings an aere.

SoiLs.

8. The soil types met with are sandy
soils, sandy loams, heavy red or reddish
soils, In the case of the former two types,
one comes across at a depth of 4 to 8 inches
from the surface heavier sub-soil derived
from granite, extending to several feet below.
The red or reddish soils are derived from
Diorite or Delorite. ‘

The general characteristics of these soils
will be understood from the following
approximate data, kindly made available at
the Kutsaga Research Station:—

Total exchangeable
bases mean SQ/100

gms.) pH

2.5 , 55

3.25 5.5 to 6.0
14.0 6.5

Fluc-cured and Turkish tobaccos are
grown mostly in sandy soils and sandy
loams. Red soils are usually avoided as
management is difficult and as their high pH
renders phosphates and minor elements un-
available tg the crop. Tn fact, most of the
red soil districts do not grow Virginia and
Turkish tobaccos at all. Such soils are usu-
allv devoted to the production of fire-cured
tobacco.

CLIMATE.

9. Southern Rhodesia is called a * Summer
rain area’, the rainy season extending from
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October to April. Summer crops are planted
from the beginning of rains upto about the
early part of January. From May to
September is a dry period during which

winter erops are grown mainly under
irrigation.

The total rainfall in Southern Rhodesia
varies from about 20” to 45” a year. The
average yearly rainfall at Salisbury which is
situated in the heart of the main tobacco
growing tract of Southern Rhodesia, is about
32”. Tts monthly distribution and the mean
temperatures prevailing during the period of
tobacco cultivation are given below :—
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Month
October
November
December
January
February
March
April

Average for the season

Crops.

10. The major summer crops are tobaceo,
maize, fodder grasses and legumes, and the
minor ones are groundnut, potato, sweet
potato, pumpkins, melons, green manure
crops, €.g., sannhemp, sunflower, munga
(bajri), legumes, e.g., velvet beans and cow
peas, cotton, tea and coffee.

Tn winter, the major crops are wheat and

potatoes, the minor ones being barley and
oats. ’

AREA AND PRODUCTION

1;[, Tobacco plays the major role in the
agljlcultul'al economy of the country. The
estimated area for the 1955-56 season for all
types of tobaceo is roughly 194,000 acres and
the produetion about 146.5 million pounds.

This is expected to give a return of over
£ 20,000,000. "

As a cash erop, maize is next in importance
’fo tobaceo. The total area under this erop
in 1953-54 was about 360,000 acres, vielding
about 2,700,000 bags each of 160 lbs. per

acre. The total value of the production was
about £4,725,000.

Tobacco industry in Southern Rhodesia

12. The information collected about the
various aspects of the tobacco industry in

Southern Rhodesia is presented below under
the following headings :—

(a¢) Types of tobaceco and their eoncen-
trations.

(b) Varieties.

(¢) Ger}eral practices of tobaceo produe-
tion and marketing.
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Rainfall in inches Temperalure
1.14 ' 70.5°F.
3.83 , T0.5°F.
6.34 69.7°T1.
7.54 69.3°F.
7.78 69.0°F.
4.52 68.0°F,
0.98 66.3°T".
32,16 69.0°F,

(d) Area, production and cconomiecs of
flue-eured tobaceo.

(e) Organisations working in the inte-
rest of the tobaeco industry :—
1. Rhodesian Tohaeco Assoelation.
2. Tobacco Trade Association.
3. (i) Tobaceco TResearch Board of
Rhodesia and Nyasaland.
(it) Tohaeco Kxtension Serviee.
4. Tobacco Marketing Board.

(f) Present position and future pros-
peets  of  flue-cured tob'acco
industry in Southern Rhodesia.

(a) Types of tobacco and their
concentrations

13. The main types of tobacco grown in
Southern Rhodesia are fluc-cured tobacco,
fire-cured and Turkish. Of these, flue-cured
tobacco is by far the largest in production.
The area under flue-cured tobaceo is esti-
mated to be about 193,000 aecres during
1955-56 season and is expeeted to yield about
145,000,000 1bs. at an average rate of 750 1bs.
per acre. A number of farmers get a yield
of about a 1,000 1bs. Under very good condi-
tions or under irrigation the yield goes even
above 1,500 Ibs. per acrc. In passing, it
might be mentioned that an additional
quantity of 9,000,000 1bs. of' flue-eured
tohaeco is expected to e produced in the
North-Western and North-Eastern regions
together in Northern Rliodesia which is a
part of the Federation.

14. In 1954-55, the areas under fire-cured
and Turkish tobaccos were only about 460
and 400 acres, and produced about 277,000
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and 160,000 lbs. respectively. The position
with regard to thesc two tobaccos may not
alter appreciably during 1955-56. About
100,000 lbs. of Turkish tobacco is produced
in Northern Rhodesia. Nyasaland specialises
in dark fire-cured and, to some extent, dark
sun-cured tobaccos, the total production
being about 15 and 5 million pounds
respectively.

15. As previously stated, most of the flue-
cured erop is concentrated in the North-
Kastern portion of the colony. Lomagundi
and Salisbury distriets are the largest produ-
cers : and Makoni, Marandellas, Hartley,
Mazoe, Umtali, Urungwe and Mrewa districts
come more or less in the desecending order of
their tobaceo aveas. Average yields are said
to be high in Urungwe, Umtali and Loma-
gundi distriets.

(b) Varieties

16. The most important flue-eured varie-
ties under cultivation are Hicks and Delerest
which were introduced about five years ago
from Canada. They occupy about 40 and 20
per cent respectively of the total area under
flue-cured tobaceo. Other varieties under
small scale cultivation are White Stem
Orinoco, Bonanza, Jamaica Wrapper, Yellow
Mammoth, White Mammoth and Virginia
Gold, covering the remaining 40 per cent of
the area.

17. For fire-cured tobacco the Western
(Virginia) variety is grown. The popular
varieties of Turkish tobacco are Selouk and
Samsoun.

(c) General practices of flue-cured
tobacco production and marketing

(ENERAL.

18. Flue-cured tobacco production in
Southern Rhodesia began as early as in 1911.
In the eazlier years, thc chief market for
Southern Rhodesian tobaceo was South
Africa. But, increased produetion in the
latter country restricted the cultivation in
Southern Rhodesia till about 1925. 1t conti-
nued to have a chequered career till 1932
when some impetus to produetion was pro-
vided by the duty preference in the United
Kingdom for the Southern Rhodesian tobaceo
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which was stabilised for 10 years under the
Ottawa agreement. The Tobacco Marketing
Act passed in 1936 helped the industry to a
certain extent. But the real stimulus came
for the first time soon after the Second
World War and more particularly during the
period from 1949 to 1951, when, due to dollar
shortage, the UK. market purchased
Southern Rhodesian leaf on a large scale,
During this period, the acreage under
tobaceo rose to about 153,000 acres yielding
nearly 93 million pounds. This was indeed
a big leap in production.

The Tobaceo Research Board of Rhodesia
and Nyasaland was established in 1950 and
the research findings advocated by this
Board have gone a long way in bringing
about substantial improvement in yield and
quality.

19. At present, flue-cured tobaceo is grown
by over 2,700 growers. The area under eulti-
vation is 207,000 acres producing about 160
million pounds. There is no control as to who
should produce tobacco and to what extent,
the production being left to adjust itself by
its economies. But, the varieties to be grown
are stipulated by the Tobacco Marketing
Board.

EXTENT,

20. On most of the farms, tobacco area
varies from 50 to 150 acres, the average area
per farm for the whole colony being about
64 acres. In a holding of about 2,500 acres,
which appears to be typical of farms growing
tobacco, about one-third (800-900 acres) may
be taken to be arable land. About half of
the arable area is found to have been
cleared of bush for cultivation, the other
half remaining uncleared. Out of the cleared .
area, about a half would be under cultiva-
tion of crops, the other half being left as
pasture land. The eropped area is occupied
by tobacco, maize and other crops to the
extent of about one-third each, A number
of such farms maintain eattle for beef.

MECHANICAL POWER AND MaAN Power

21. Most of the important operations
such as clearing of bush, stumping, disking,
ridging, application of fertilisers, and inter-
cultivation are done by mechanical means ;
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the other operations are done by employing
native labour. Mechanisation started on a
large scale only sinee the Sceond World War.
The minimum essential number of labourers
is maintained on the farm throughout the
year. The labourers are housed and supplied
free rations and also a small arca of land
for raising any food crops. The monthly
wages of an adult male, adult female and
boy are about 2%, 2 and %% to 114 pounds
sterling respectively.  Including rations, the
gross labour charges per acre of tobacco farm
would be about £45 to £50 a year. In
general, an acre of tobacco farm requires a
man year of labour for work not done by
mechanical means.

CHoick oF [,AND,

22, Whenever bush is available for clear-

ance the tobaceo farmer clears and utilises a
small arca out of it for tobacco cultivation, the
area cleared for the purpose being dependent
on the availability of labour. Tand for
tobaceo is chosen after seeing that it is free
from certain salt-loving plants. Quite often
the cleared land is about one-fourth the total
area he proposes to put under tobacco, the
remaining three-fourths of tobacco coming
on lands which have heen under rotational
crops such as maize, munga, groundnut, and
fodder crops, or left fallow, for some years.
Sometimes this three-fourths area includes
land which has been under tobaceo during
the previous season or the one prior to it
after the clearance of hush.

Till about 1950, the practice was to grow
tobacco in any particular plot only once in
o to 7 years. Recently, however, on the
recommendation of the Tobacco Research
Board, rotation of tobacco with heneficial
grasses such as Weeping love grass
(Eragrastis arenicola) and Rhodes Grass
(Chloris gayana Kunth) has come into
vogue. In the new practice, tobaceo can be
grown successfully after a grass rotation of
only 2 to 3 years.

Virgin land recovered from under the
bush is stumped and tractor ploughed with
either a mould-board plough or a disk plough,
once or twice, to a depth of about 9” any
time from February to July, preferably as
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carly as possible to allow nitrification over a
longer period hefore planting. 1t is ‘ploughed
again in the month of September.  After
cach  ploughing the clods are broken by
disking.

23, For nurseries, Jand with well dramed
soil, free from cel worm, is chosen within
easy reach of irrigation Vacilities. The same
land is utilised for nurseries year after year.
In order to incorporate sufficient amount of
organic matter into the soil for the nursery
of the following season, a mixture of bajri
and sunhemp is sown in the seedbed area
after uprooting the tobaceo seedlings during
the previous season, and the green erop is
buried into the soil in about February.

Scedlings are grown on raised beds of
about 6 to 9 inches high, They are usually
of the size of 100 x 314’ on which about
onc-tenth of an ounee of sced is sown. This
sced rate is only about a fifth of that 1n
India. On aceount of the fact that the nurse-
ries are raised in the dry season, the inel-
denee of ‘ damping off’ is very small, and
there is no problem of washing off of seed-
lings by heavy showers. Consequently, a bed
of the above size is found adeguate to supply

seedlings for transplanting on an aere of
land.

The beds are fertilised at the rate of 6 to
10 lbs. per 30 sq. yards with 4-14-4 ferti-
liser mixture. The fertiliser is applied by
broadeasting.

The time of sowing is from the end of
August 1o 15th of September. For evenness
of sowing, fariners sow the seed through
water sprays. The beds are covered with
fine clean grass which is not removed as the
seedlngs can come up through the grass.
Watering is done by hand by means of rose
cans.

Damreing Ory

24, The seedbeds are sprayed with D.D.T.
against nursery pests. Damping off, as
stated above, oceurs only to a limited extent.
I'he remedies adopted against it are cutting
down water suitably and spraying -either
Perenox or Bordeaux mixtuve.
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. RIDGING.

95. Prior to planting, ridging is done
with a disk ridger. The ridges are about
36" wide at the bottom and about 15 to
18 inches wide at the top.

MANURES AND KERTILISERS

26. In general, there is no system of
applying farmyard manurc. Instead, green
manuring is done either with grasses, munga
or sunflower. When grass rotations are
followed for green manuring, they are sown
in the month of February when there is
enough moisture in the soil for their growth
and weced competition is dying out. They
are left to grow continuously for a couple
of seasons, during which they may either be
mown for silage or left upto seedling when
both seed and hay are harvested. When
bajri is left upto seeding its seed is utilised
by natives for liquor. Sometimes, sunflower
is left to seed, the seed being utilised as
poultry feed. Green manure crops are incor-
porated into the soil during ploughing from
February onwards prior to the planting
season,

The grasses usually grown are Weeping
Love (ross (Eragrostis arenicole), Giant
Rhodes Grass (Chloris gayanae Kunth),
Sudan Grass (Andropogan schinziu Hach),
Paspalum, Panicum bombatse, and Green
panicum. In recent days, Weeping Love
Grass is being preferred to other green
manure crops on the recommendation of the
Tobaceo Research Board, as it is said to
check the multiplication of eel worm in the
soil, give high yields of good fodder and
seed, and promote good growth of the follow-
ing erop of tobacco.

Fertilizers are applied in bands 8" apart
on the top of ridges at the time of ridging.
It is applied mechanically 4” deep. Some
farmers prefer ring application round each
plant, which is required to be done by hand.
Usually, fertilisers are applied 4 to 5 days
before planting. If there be heavy rain
before planting they may be applied within
a couple of days prior to planting. Fertili-
sers are applied only as mixtures of N, P
and K. The different mixtures are prepared
S0 as to ensure the supply of 100 Ibs. of
P30;, 90 lbs. of K0 and 20 lbs. of MgO
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per acre. The nitrogen content in the
mixtures is varied from 4 to 60 lbs. per acre
according to the nature of the soil for which
the mixtures are recommended.

The fertilisers are supplied to growers
as mixtures as it would be difficult and
uneconomic for them either to prepare the
mixtures for themselves, or to apply the
various ingredients separately. The mixtures
are manufactured by two fertiliser ecom-
panies which operate in perfect co-operation
with the Government and the Tobacco
Marketing Board. There is no Government
supervision over the preparation of the
fertiliser mixtures, but as the chemical
composition is given on the bags, it is
open to any one to challenge it if a mixture
is found unsatisfactory. The nitrogen in
the mixture is derived to the extent of 75%
from ammonium sulphate and 25% from
Chilean nitrate. Previous experiments had
shown that mixing of ammonium sulphate
and Chilean nitrate in the proportion of
50 : 50 gives the best results. But, as Chilean
nitrate is not available in sufficient quanti-
ties, the proportion of 75:25 is being
followed. The price of nitrogen is about
a shilling per 1b.

All fertilisers are imported—aimmonium
sulphate from South Afriea, potash from
Germany and France, and Phosphates from
North Africa (Moroeco).

MgO is ineorporated into the fertiliser
mixture in the form of Magnesite (which
contains about 50% MgO), as in certain
places, the leaf is found to suffer from
deficiency of magnesium. The application of
MgO is also sald to increase the oil content
of the leaf and make the leaf more stretchy.

PLANTING

27. Planting starts from the 1st. week of
November and continues even upto the end
of December. Some of the fsrmers do
early planting from mid-October onwards
as recommended by the Tobaceo Research
Board. In early planting, there is the
advantage of having a dry period of about
a fortnight immediately after plahting
which is conducive to the good» establish-
ment of the plants before the onset of rajps.
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About 6” long scedlings are chosen for
planting. If thcy are too big in the
nursery they are topped and the water is
cut down before they are uprooted. One to
three pints of water is applied per plant
at the time of planting.

SraciNg
28. The rows are spaced 427 apart and
the spacing within the row is 227 to 24”.

This gives a stand of about 6,000 plants per
acre.

IRRIGATION

29. Most of the growers grow tobaceo
under rainfed conditions. Only a per cent
or two of the area is under either flow or
spray irrigation. The source of irrigation
water is either, a nearby river or nala, or
bore wells constructed on the farms. Irri-
gated tobacco is planted early in the middle
of .Septcmber and is given an ineh of spi‘ay
irrigation onee a week or so, starting from
& 'fgrtnight after planting. The advantage
In irrigated cuitivation, whether spray or
flow, is the considerable inerease in vield
whicl_l 1s about 500 1bs. per acre. No
definite advantage is said to have been
f)bS.OI‘V(.}(I in spray irrigation over the flow
Irrigation either from the point of cost or
vield. The leaf from irrigated field is
Tound to he as good in quality as that from
the dry tobacco. The cost of irrigating an
early planted erop (including depreeiation

on machinery costing about £500) is ahout
£20 per acre,

INTERCULTIVATION

BQ. Intercultivation is done 2 to 3 times
at intervals of about 10 days. Tt is done
by a tractor cultivator and, at later stages
by :hm.ld hocing. Hand weeding is not doné
as it iy costly.

ToprpiNg

31. Topping is done by hand when about
one-tenth the number of flowers appear
!eavmg in all about 14 to 20 leaves (includ-,
mg the sand leaves) on the plant. The
number of leaves to be left is decided
aceording to the size and vigour of the
plant, and condition of the field. If the

plant is vigorous it is topped higher and,
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i poor in growth, it is topped lower, but
carly cnongh in all cases. 1f theeplot ig
one ol high fertility or is comnaratively
dry, topping is done higher, and if it is
poor or wet it Is done lower. This sort
of Tow topping is done at the recommenda-
tion of the Tobaeceo Rescarch Board which
advocates the practice for securing high
vields of bodied leaf. On such topping, the
leaves attain their full size and ave filled
in very well. In a number of cases, leaves
from topped plants appeared rather coarse
and shightly puckered in the field, hut they
are said 1o cure very well in the harn. It
is not known whether this is the speeial
characteristic  of 1licks and Delerest, the

varietles eommonly  grown in Southern
Rhodesia,

SUCKERING

32.  Suckering is done by supplying Bayol
or suckerine (mineral oil emulsions put out
in the market by the Standard Vacuum Oil
Company) on a elear day. This is done on
the recommendation of the Tobacco Research
Board. The emulsion is  mixed  with
equal  quantity  of  water  and  applied
to  the buds in  the top axils at
ratc of 2 ece. per plant, by means
of a dribbing oil ean. Two buds
arc required to bhe treated per plant as the
emulsion applied to the top bud reaches
all others exeept the sceond one. The

emulsion does not produce a burning effect
on the stalk.

In addition to the application of emulsion,
2 to 3 suckerings are done by hand at the
stage when only the top leaves (‘Tips?)
remain to be harvested. Suckers are left to

grow at this stage to prevent the tips from
growing coarse.

REMOVAL OF SAND LEAVES

33. Some of the farmers remove the sand
leaves, but the Tobacco Rescarch Board
recommends their retention as the plant
food manufactured by them is transloeated

to the upper leaves which hencfit there-
from,

Fienp PARASITES, PESTS AND DISEASES

34. Parasites . —Felworm causing hoth root-
knot as well as brown root rot is the seourge
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of\tl o tobaceo industry in Southern Rhode-
sia, and the grower has to fight very hard
against this parasite.

Pests:—Common inseet pests arc eut-
worms, ecaterpillars and aphids.

Diseases —On account of the sandy nature
of the soil, existence of green pastures and
grass lands and bush all round the tobacco
plots, frequent showers and. the hu{nld
climate in which the erop 1s  growing,
quite a number of diseases such as white
mould (ash disease), frog eye, anthracnose,
alternaria, mosaie, leaf ecurl, wild five,
rosette, and angular leaf spot prevail on
{obaceo. Of these, white mould and {frog
¢ve are the most serious. The others occur
usually to a small extent anq })ecome serious
only under favourable conditions.

The only cffective remedy adopted against
the celworm is to follow rotations of erops
which are least susceptible to the parasite.
Munga and quite a number of other erops
and grasses are susceptible to eelworm.
Weeping Love Grass has been found to be
Joast suseeptible so far and 1s ‘gherefore
recommmended as a suitable rotation crop
by the Tobacco Research Board. Harly
planting, which makes the plant vigorous
cenough before the large scale attack of
ecelworm, is another remedy adopted for the
purpose.

Spraying of Dieldrin is done against
cutworms and caterpillars. Parathion gnd
Malathion are found to be effective against
aphids. No adverse residual effccts of these
phosphatiec compounds are reported so far
by the buyers.

White mould :—The only practical remedy
adopted against white mould is carly topping
as a result of which the leaf becomes thicker
and does not permit casy spread of the
disease.

d .

Frog eye:--This is another serious disease
which results in leaf spot either in the field
itself or during the vellowing stage of cur-
ing. Wet weather which ‘prevails m the
latter part of the scason is very favourable
for the devclopment of the disease. The
Tobacco Rescarch Board has recommended
the following measures for the control of
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this diséase which are adopted by a number
of farmers:—

(i) Treating the late sown nurseries
with Bordecaux mixture.

(i) Advancing the planting date so as
to harvest before the wet
weather.

(iii) Application of more nitrogen, but
in a balanced fertiliser mixture.

Tor preventing the frog eye spot turning
into barn spot, steam curing is done by
many of the farmers as advocated by the
Tohacco Research Board.

Alternaria, anthracnose and angular leaf
spot:—No particular control measure is
adopted against these diseases. The applica-
tion of a balanced fertiliser is supposed to
reduce their incidence.

Mosaic .—Mosaic is observed to prevail to
a very large extent. In a number of fields
the incidence is found to be more than about
80 to 90 per cent. But, the disease appears
on only the tender leaves of suckers and
not on the lcaf to be harvested as the
latter grows fairly thick on account of
topping and suckering. The precautionary
measure adopted against the disease is
washing of hands with soap and running
water at every stage at which the seedlings
or plants are handled.

Leaf curl:—This disease occurs to a small
extent. Clearing of the stalks after harvest
is found to limit the population of white
flies and tobaceo aphids which are the
carriers of the disease. This operation is
required to be done by each grower.

Rosette and wild fire:—These diseases
occur to some extent, but no control
measures are available.

HARVESTING

35. Harvesting is done by hand picking,
at any time during the day; but is reeom-
mended to be done early in the morning
til ahout 9 am. In all 7 to 8 pickings
are primed. In each picking only mature
pale green leaves are primed. The first
harvest is of the iirst two leaves. The
last picking consists always of not less than
three leaves as when lesser number is Jeft
on the plant, the leaf turns coarse.
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The harvested leaf is colleeted in open
gunny cloth containers hanging loose within
wooden [rames of about the size of
3’ X 217 X 214" Several sueh  frames
are loaded in a truck and transported to
the stringing shed. The stringing shed is a
thatehed frontage of about 20/ wide along
the length of the barn unit (which is
about 64 long), its roof sloping from the
front wall of the barn unit. '

STRINGING

36. Stringing is done mostly by twine and
the strung leat is put on sticks and racked
before heing moved into the euring barn.
Usually, a stick carries about 32 bunches
(16 bunches on each side) of 3 leaves cach.

BARNS

37.  Flue-cwring is done in barns similar
to those in India. Thev are construeted
with bricks plastered with mud and are
usually of the size of 16/ X 16’ and 8
tiers high. However, they arc erected in
units  comprising -+ or more contiguous
compartments separated by partition walls
running up to the roof hetween them. Each
barn has an independent heating wunit of
1ts own. The arrangcment of funaces, flues
tiers and ventilators is almost similar tc;
that of the barns in India. The cost of

construction of a wunit of 4 such barns is
approximately £700,

BARN spack

38. In recent days the yield per acre
has gone up, but barn construction has not
kept pace with the inereased production
If‘or this reason, most of the farmers ar(;,
found to overload their barns, as a result
of which the time taken per charge is as
much as 5 to 6 days. In many cases, the

average turn over of eured leaf
is about 1,000 1bs. per charge

STEAM-CURING AGAINST BARN SPOT

39. The method of loading and curing
except during the yellowing stage is stmilar
to that in India. In the vellowing stage manv
of the farmers introduce steam into the harn
from steam hoilers for maintaining a high
wet bulb temperature (over 96° F.) and high
humidity (100%) to prevent the develop-
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ment of harn spot caused by ‘frog ,c/ye’
disease. This is done on the reeommendation
of the Tobacco Research Board. A steam
boiler required for a unit of four barns
would cost about £700 and the steam dis-

tributing unit to be loeated in cach barn
about £45,

¥ueL

40.  Fuel used for euring is mostly wood
which is available in plenty from the
farmer’s own cstate at a cheap rate. A
farmer having 100 acres under tobaeco has
to maintain about 125 aeres of Kuealyptus
trees for use as fuel in barns, Usually, 3
to 5 cords of wood (a ecord measuring
6 X ¥ X 4') are vequired per aere and
the cost per charge of 1,000 lbs, of cured
!ouf‘ is about half a pound. Coal consumption
is about 1% tons per charge. The priee
of coul is ahout £ 2 per ton which is
supposed to be almost the cheapest rate in
the world. Coal is required to be brought
from mines situated about 600 miles away.
On  account of the availability of cheap
wood, the annual coal consumption for barn

curing in the whole Colony is only about
35,000 {ons.

O1L BURNERS
41, Curing with oil burners is not in
vogue as oil is eostly in the Colony, and
the eost of curing is over double as that
of curing with coal.

CureEp LikAv

42.  As previously mentioned, the average
vield of cured leaf per acre for the entire
Colony is about 750 lbs. But a number
of farmers get yields of about a thousand
pounds; under very good conditions and
under irrigation the yields go up to 1,500 lbs.

LiEA¥ LENGTH AND BODY

43. The average leaf length to-day is
said to be about 18 to 20 inches,while it
was 16 to 18 inches only a few years ago.
On account of good hody only about 50
to 60 lcaves make a pound.

BULKING

44. Cured tobaceco is stick bulked upto
48 hours. Stick hulking is done to make
the moisture run back into the midribs so
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as t?)\make them pliable. After this, the
leaves are untied, and are rough baled' or
bulked, ‘and kept 1.'eady for grading.
Before grading, care 18 taken to see that
the tobacco is in proper condition to pre-
vent breakage. Quite often, .the leaf is
steamed for facilitating grading .and, in
addition, humidifiers are usually 1ps:called
in the grading halls to main.tain a minimum
humidity during the handling of the leaf.

(RADING

45. (Qrading is done in grading sheds
constructed for the purpose. The farmers
do the grading themselves if they have th.e
necessary facilities; otherwise, they 'send it
to commercial graders for grading. In
general, grading is done mostly by 'the
African boys and is checked and supervised
by Supervisors and Inspectors who are
appointed in proportion to number of
labourers employed. On an average, a
worker grades about 30 lbs. of tobacco per
pound. Rough bales being sent to commereial
graders for grading should weigh less than
150 lbs. each. When grading is done by
the farmer himself, the cost is about 134 to
2 pence per lb. while the commercial grader
charges 414 pence per 1b.

Grading is done firstly according to the
main groups or leaf types such as wrappers
(W), leaf (L) & (H), cutters (C), lugs
(X), non-deseript (N), strips (A), 'afnd
scrap (B), the letters in brackets indicating
the groups. Each such group is sub-divided
on the basis of quality such as fine, good,
fair, low and common, which is indicated
by a number following the letter of the
main group. Bach sub-group 18 further
graded according to colour such as lemon
to light orange (L), orange (O), red (R),
light mahogony (SL), dark mahogony (SD),
dark walnut (D) and green (G). Thus
tha grajde CIIO would mean ecutter of
second quality and orange colour.

Special factors, if any, such as high con-
dition (E), loose. leaf .(LL), mixed-quality
andjor colour (M) are assigned to the
grades mentioned above.

The number of grades thought possible
by the Tcohacco Marketing Board are a8
many as 105. But, in actual practice the
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farmer or the grader finds the leaf falling
in less grades but many more than 36
grades. Leaf from each of these grades is
again classed as long, short and very short,
the long leaf being over 14", the short
from 8 to 14 inches, and the very short less
than 8 inches long. The very short leaf
is usually stripped and not tied into hands.
Stripping is done leaving only about 30
to 35 per cent of the stem at the tip end of
the leaf. The stripped leaf is laid straight
not tangled in the bales. Some farmers tie
even strips into hands, since by so doing
the leaf fetches 114 to 2 pence more per
pound. The number of leaves included in
a hand is such as to give butts measuring
from 1 to 114 inches in diameter. A medium
sized leaf of the same grade is chosen for
the binder. It is folded along the midrib,
hack to back. The binding starts at the
extreme end of the butt and continues from
114 to 134 inches up the hand. After tying
into hands, the leaf of the same grade and
length is packed into a bale. According to
the preseription of the Marketing Board
there should not be a diserepancy of more
than 5” in the ease of hands of long leaves,
and not more than 3” in hands of short
leaves.

After grading, the leaf is baled, each bale
being made of leaf of the same grade and
length class. The bale for the auetion floor
should not weigh less than 50 lbs. and more
than 224 1bs. The bales should measure 34"
long and 24” wide, the thickness depending
upon the weight of the bale. The preseribed
thickness in inches is one-tenth the number
of pounds that the bale weighs.

BariNG

46. For baling, the hands or strips are
loaded in a wooden frame, inside dimensions
of which are 34" x 24”. They are laid with
their butts outside whenever possible and
packed layer on layer exposing the leaf on
two sides of the bale for examination. Then
they are pressed hy means of a hand operated
serew presses to the thickness preseribed for
the weight of the bale. The bale is then
wrapped in bituminised water-proof paper
and finally covered with hessian and
stitched. Every farmer is registered with the
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Federal Ministry of Agriculture which issues
a register number to him. The number is
stamped on each of his hales.

The farmer (or the commerecial grader) is
free to give any names that he chooses for
the various grades but he has to sce that
the leat in each hale is of the same grade
and length. 1In one case the grade number
was ‘2M’, ‘M’ standing for the African
word ‘Mampara' meaning ‘an idiot’. A
label 1s attached to cach bale in which the
grower’s registered number, the serial num-
ber of the bhale, the actual weight, grade
number, and date of grading arc mentioned.

CoMMFRCIAL (JRADERS

7. All commercial graders are licensed
hy the Tobaceo Marketing Board on pay-
ment of a fee of £5 each. In the commerecial
grader’s warehouse cach farmer’s produece is
kept. and 'graded separately. The produce is
reeqved in the form of bales cach not ex-
ceeding 150 lbs. in weight. The bales are
unpacked and the leaf taken out of the
water proof paper and hessian. The un-
packed tobacco is steamed hy machine for
avmdl_ng breakage during grading.  After
steaming the tohaceo is loosened by hand
and small leat and bits are separated. The
small leaf-and hbits are passed throuch a
machine which removes the sand, fragn;ents
powd.or,' ete,, from them. Usually, the lms’
of this type is about 5%. o

_ The cleaned leaf is then graded and tied
into hands on the lines prescribed by ’the
Tobaceo Mgl’keting Board in the same
manner as 1s done by the farmer. The
‘ gradf\q leaf is kept bulked for 24 hours for
cor}dltllomng, and then repacked into })aieq
\velghmg not more than 224 1hs. wsin th‘
same bituminised water proof paf)erg ars
hegsian eloth which come from the farmfalr
A label bearing the eommereial gt‘ader’s't
name and other partieulars mentioned in fho
case of a farmer’s bale is attached/to eacﬁ
hale. For the rough guidance of the auetion
ﬂoor: and the buyer, the grader givesw in
addition, the group number of the 1oa,f in
hold_ figures prominently written iﬁ v red
pencil on the right-hand side of the ]‘Ib(;l
The leaf of any one group of one faI:me“
may not be similar to that of the correspon(i:
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S
ing group of another farmer, as, irressoctive
of the grades of leaf, eacl farmer's, hales are
given group numbaers starting froim 1. This
gl‘(‘)\‘minp; svstem is tollowed only for the eon-
venienee of the auetiton floor which takes
hales of the same group together for sale.
The huyer does not attach any importance
to the grades given hy cither the farmer or
the commereial grader, but buys cach hale
on the merit of the leaf contained therein.

Tiven in the commereial graders’ firms
grading is done by {rained African bhoys
who are paid in all a monthly remuneration
varving {rom 4 to 5 pounds sterling.

AvuctioNn FrLoors

48. Salishury is the biggest tobaeco
market in the world. Sales at Salisbury are
conducted by auction which system enables
buyers to set up suitable establishments for
redrying, packing and exporting tobacco to
countries from which they may have obtain.
ed or hope to obtain orders.

There are at present only two auetion
floors at Salishury for the auction sale of
fluc-cured and fire-cured tobaceos in the
Federation. The two floors are: (1) Tobaceo
Auctions Litd,, and (2) Tobaceco Producers’
Floor Titd. The auection floors are lieenced
on payment of a fee of £50 each. The
buyers are also lieensed on payment of a fee
of £10. The auction floors are to be ereeted
or altered only on the approval of the
Tobaceo Marketing Board, which also fixes
their capacity for sales. Also, the owner of
the floor has to provide sufficient storage
accommodation for tobacco for sueh number
of days as the Board may deeide.  Tobaceo
s0 stored ecannot be stacked higher than the
hoight, of 4 normal sized bales exeept with the
permission of the Sales SQupervisor of the
Board. The farmers or graders are at per-
feet liberty to send their hales to anv one
of the two auction floors as is eonvenient to
them. To prevent congestion at the floors. a
avota of maximum delivery at the auetion
floor is fixed on hi-weekly basis for each
erower, the guota being fixed on the bnsls
of the grower’s produetion during the previ-
ous H-vear period. This quota is inelusive
of the delivery from his commereial grader
also,
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Augions commence in about the middle of

March “and édntinue upto Septen}ber or
October. "The days and time of auctions are
fixed by the Tobacco Marketing Board.

Auection floors sell only flue-cured and
fire-cured tobaccos but not Turkish tobacco
which is sold by the farmer locally to indi-
vidual merchants either by himself or
through co-operatives. Fire-cured tobacco
being small in quantity is sold on any parti-
cular day allotted for it during each week.

‘As the consignment of bales are received,
the owner or a responsible official of the
auction floor enters in a receipt book, the
name, the registered number of the grower
or the commercial grader and the number of
bales received from him. The owner of the
auction floor has to sell the bales in the order
in which they appear in the reeeipt book,
whether the grower or commercial grader is
or is not present.

For the auction sale, bales are arranged
according to groups in long straight parallel
rows along the auction floor, the rows being
about 3’ apart. To each bale the owner of
the auetion floor attaches a label of his own,
whieh is called the Bale Ticket on which the
name of the auction floor, grower’s registered
number and his bale number and the weight
of the hale are reccorded. Each bale is kept
open to allow examination of the leaf by
the buvers. The sales commence at quarter
to eight in the morning and continue for
414 to 5 hours.

At the time of auction the starter, the
auctioner, and the ticket marker take their
their positions in order in a line. The
buyers take their positions on the opposite
side in the order mutually agreed upon
between them and the owner of the auetion
floor. The auctioneer stands opposite and
adjacent to the bale which is being sold and
does not move from the position until he
declares the buyer. The auctions take place
under the supervision of a Sales Supervisor
appointed by the Board. He decides in
general the time to be taken for the auction-
ing of bales. Actually, sales are done at a
very quick rate of about 7 seconds per bale.
The auetion begins with the starter com-

APRIL—JUNE 1957

mencing a minimum bid, after which the
auctioneer goes on rising the price upto the
final bid. On the striking of the bid, the
ticket marker writes the name of the buyer
and his code number on the bale ticket
attached by the auction floor. A specimen
hale ticket is of the following type :—

Girower’s No. Bale No.
‘Weight.
Buyer’s name. Buyer’s Code No.

Within a short time thereafter the auction
particulars are entered by the staff of the
auction floor in the registers maintained for
the purpose. Before this is done, the seller
or the buyer is at liberty to cancel his sale
or bid by tearing off the right hand lower
portion or the left hand lower portion res-
peetively of the bale ticket. The bale is
resewed before being removed from the
auction sale.

Accounts are finalised in the afternoon
with the help of caleulating machines and
the amount due to cach farmer is paid to
him or his nominee or remitted by the
owner of the auction floor after dedueung :

(i) Levy at the rate of 1/3 penny per
1b.

(ii) Commission at 2% of the value of
tobaceo.

(iii) Weighing and auction charges,
each at the rate of 6 pence per
bale.

The buyer inspects the bale carefully
hefore it is removed from the auetion floor
and if he finds it is either a nested, mixed,
mouldy or funked one, reports the matter to
the Sales Supervisor who makes an investi-
gation. Bales which are found to be nested
are confiscated by the Board and resold as
such, and the full amount of the purchase
price is refunded to the buyer from the
proceeds of the resale and the fine levied
on the seller for nesting. Mixed bales are
returned to the growers at his expense
except when they have been repudiated as
mixed on only one occasion, in which case
they are resold unidentified on the following
day. 1If again repudiated as mixed tlle,v
are returned to the owners. Bales which
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are repudiated as mouldy or funked are, at

the owner’s option, cither returned to him
or rehandled by the owner of the auction
floor on his behalf, in which latter case, they
are sold at a separate sale as “ rehandled
tobacco 7. The buyers are usually the agents
of foreign manufacturers in VLK., Australin
or the Continental countries. The code
number on the bale ticket represents the
blend as required by the principals of the

buyer. A buyer is prone to make pnstakes
in judging the correet grade¢ of the leaf
while bidding in the auetion as he has to take
his decision about the bid for cach bale in
less than 7 sceonds ; and if he finds that
any of the bales do not satisfy the blend
marked on the bale ticket, he regrades and
mixes them  suitably to  suit the blends
preseribed by his prineipals.

(To be continued)
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PROCESSING

Proctor engineers combine their long
years of experience in building tobacco
drying machinery with current engi-
neering techniques to bring you the
following equipment :

LEAF & STRIP DRYERS

for the drying cooling and ordering of
tobacco in leaf or strip form. Proper
application of air circulation results in
fluffy uniformly dried tobacco.

STICK & APRON DRYERS
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tobacco in bundle form in preparation
for storing over a long period of time.
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for drying, cooling and ordering
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- TOBACCO

MACHINERY

Designed to your needs by the

WORLD’S FIRST BUILDERS OF
TOBACCO DRYING MACHINERY

PROCTOR & SCHWARTZ, INC.
Philadelphia 20, Pa. U. S. A

Machinerv Manufacturers for more than 100 years

DIPPED FILLER. DRYERS
for drying, cooling and ordering
tobacco that has been dipped in
flavouring agents.

SOFTENERS

for equalizing the moisture in green
tobacco or in tobacco that has been in
storage and is to be threshed or
stemmed.

AUTOMATIC FEEDS
including special types for blending,
feeding to threshers, dipping tanks,

redressers and alt types of drying
equipment,

For more complete information on Proctor equipment communicate with

Mr. RAMAMURTY KALLURI
Arundelpet, GUNTUR-2, (S. India)

PROCTOR & SCHWARTZ, INC.
Philadelphia 20, Pennsylvania, U,S. A.
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FIRST GLIMPSES OF THE WAY OUT
OF THE IMPASSE IN THE FERTILISER
UPTAKE BY FLUE-CURED VIRGINIA
TOBACCO GROWN IN BLACK COTTON
SOILS OF ANDHRA PRADESH'

BY

N. R. BHAT }

Experiments with fertilisers supplying the
three major elements N, P and K have been
carried out on flue-eured Virginia tobaceo
in Andhra Pradesh sinece as early as 1940-41,
These cxperiments were conducted only at
the Tobacco Research Station, Guntur, till
1948 when they were undertaken also at the
Central Tobacco Research Institute, Rajahr
mundry. In some seasons, more than ote
experiment were carried out and, quite often,
with fertilisers applied at different times and
in different ways in combinations with other
eultural treatments, e.g., maize green manur-
ing, planting dates, spacings and toppings.
The fertilisers were tried in doses varying
from 0 to 40 lbs. of N, 0 to 100 lbs. of
P,0; and 0 to 100 lbs. of K0 per acre.
Except where broadcasting was a treatment,
they were applied in furrows made by the
country plough, about 8 to 10 days before
planting was done on the covered furrows.

A general feature of these experiments has
been non-significant response to fertiliger
treatments except to nitrogen, in which case
significant response of small magnitude has
been observed in a few cases (vide
Appendices). Neither were any visible diffe-
rences observed in quality characters, e.g.,
size, body, elasticity, colour of the leaf, ete.

The experiments with the application of
N were conducted in 13 seasons during the
period from 1940-41 to 1955-56 at Guntur
and in 8 seasons from 1948-49 to 1955.56
at Rajahmundry. The dose of N tried was,
in most cases 20 lbs. per acre, though in a
few experiments 40 lbs. per acre was also
included. The application of tha laticr dose
not having, in general, proved more bene-
ficial than the former, it has been thought
useful to discuss here the effect of only
20 1bs. N per acre. The summarised data
are presented in Table 1 below :—

* This paper was read at the First Conference of the Tobacco Research Workers in India, held at Bangalore

on 31-1-57 and 1-2-57.

t Director, Tobacco Research, Central Tobacco Research Institute, Rajahmundry.
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Fertiliser uptake by Flue-cured Virginia tobacco

FABLe 1 —Summarised results® of experiments with nitrogen manuring S
Mean yields in |bs.
No. of per acre Difference
Place experi- Kind of yield —————Ae—_ of Y from
ments No nitro- 20 Ibs. X per cent.
gen(X)  N(Y)
Guntur 15 Green leaf 3,191 3,683 + 15.4
8 Cured lcaf 739 749 + 14
11 Bright leat 193 188 — 26
Rajahmundry ... 35 Green leaf 4,321 4,758 + 10.1
32 Cured leaf 699 772 + 10.4
32 Bright leaf 286 306 + 7.0

* For detailed data vide Appendix II.

It will be seen that, at hoth the places,
there has been over 10 per eent inercase in
green leaf yield, the inerease having been
significant in a few cases. The numher of
experiments at the two places heing very
different, the responses arc not comparable,
But, to speak in general, the favowrable ¢ffcet

of the fertiliser is not reflected in the cured

and bright leaf yiclds at Guntur, but, it has
inereased the two kinds of yield on an ave-
vage by about 10 and 7 per cent respectively
al Rajahmundry.

In Table 2 are set out the, cocfficients of
correlations between vields from (i) 20 Ibs.
N p.a. and (ii) no nitrogen and also the
regression equations.

TABLE 2 :—Correlation co- -efficients and regression equations showing the relationships between
vields from unmanured (X) and 20 1bs, N plots (Y)

_ ) Correlation
Place Kind of yield coefficient Regression equation
Guntur ... Green leaf 6.79** Y’ =0.7307 x + 1351
Cured leaf 0.98%* Y’ =1.0046 x + 6
Bright leaf 0.97%* Y' =09351 x + 8
Rajahmundry Green leat 0.97** Y =09848 x + 503
Cured leaf 0.91** ’ .
: . Y’ =0.9772
Bright leaf o

0.88** Y’ = 0.9886 x + 23

86
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It\‘ il first be seen that all the correla-
tions are luwh and hlohly significant, which
would mean thdt the inercases resulting from
fertiliser application arve strongly relatod to
the yields obtainable without fertiliser, i.e..
to the natural fertility of soil. With the
help of the regression equations it is possi-
ble to prediet the probable response to 20 Ibs.
N p.a., at a place or in a field of which the
average yields are roughly known. By such
estimation, it will be seen that it is not at
all eeconomie to apply nitrogen at 20 1bs. p.a.
at Guntur while the dose will pay a net
extra income of about Rs. 30 p.a. in a field
which yields on an average not more than
700 1bs. of cured leaf per acre at Rajah-
mundry.

To sum up the position revealed by the
results of so many cxperiments carried out
over a number of seasons, no fertiliser con-
taining cither N, P or K has, in general,
proved useful to the erop at Guntur and
only N at a limited dose of 20 lbs. p.a. has
proved beneficial in some cases at Rajah-
mundry. The ceiling for remunerative
production by fertilisation lay at about
772 1bs. of cured leaf per acre, corresponding
to 700 lbhs. for no nitrogen.

It has previously been stated that in seve-
ral of the experiments the responses have
heen non-signifieant. However, it is interest-
ing to observe that in experiment A. 7 in
which 0, 20 1bs. and 40 lbs. N were tried in
some plots in the four consecutive season:.
of 1951-52, 1952-53, 1953-54 and 1954-55 and
their residual effect tested in 1955- 56, 20 1bs,
N has given significant increases over ne
nitrogen in all the five seasons. The increase
duc to the residual effect of 20 lbs. N has
heen very substantial (about 43 per cent}
even in Total Bright Leaf Equivalent. This
would indicate, firstly, that a fraction of
even the small dose of 20 lbs. N p.a. was
remaining® nnutilised and, therefore, getting
accumulated every year even in a ‘needy’
s0il ; secondly, that the fraction taken up by
the erop was enough to bring about a signifi-
cant inercase in yield ; and, thirdly, that
the residual fraction accumulated over three
seasons was substantial enough to cause 2
significant and high increase in yield in the
fifth year, when no fertiliser was applied.
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This would mean further that where differ-
ences in yield were not significant, either
the Initial yields were high or the eonditions
were such as not to permit the erop to eon-
sume even a ¢ fairly good ” fraction of the
20 Ibs. of N which was applied.

On the whole, it would appear that the
differcnees in nitrogen uptake with whieh
we are dealing are of small magnitude. This
is supported by the finding that in a ferti-
liser experiment, No. C. 10(ii) of 1954-55
the unmanured plots contained, throughout
the scason, 28 to 30 lbs. of available nitrogen
per aerc and the nitrogen manured (at
20 lbs. p.a.) plots from 37 to 58 lbs. Any
transgression of these narrow limits adversely
affects the ‘ good quality yield ’ of the erop,
that on the upper side rvesulting in green,
eoarse leat and that on the lower producing
thin papery leaf. This is in contrast with
the plant behaviour in sand culture experi-
ments in which the plants benefit in growth
and development of big sized leaf ot the
required pale green colour, even when nitro-
gen is applied at as high rates as 100 to
120 1bs. per acre and a high proportion of
it is taken up by the plants. Here is an
impasse in which one finds oneself in improv-
ing the yield and quality of flue-cured
Virginia tobaceo grown in black cotton
soils.

Some clues to such a thoroughly negative
behaviour of the erop have been becom.lng
available from the peculiar happenings in
experiments of the last and eurrent seasons.
During 1955-56, as many as 4 experiments
involving the treatments of N and NP (and
in some eases NPK) had been laid out on
the Institute farm and, in addition, a ¢ place-
ment’ experiment in which fertilisers were
applied 6 inches deep round the plants had
been undertaken at the suggestion of
Dr. R. D. Rege, Agricultural Adviser to
Messrs. Parry & Co., Madras. In all the
cxperiments except the last one in which
planting had to be done late due to water-
logging in the area, crop growth in the NP
and NPK plots was distinetly better than in
the N plots upto about 114 months after
planting. This was supposed to be the first
time when the application of Py0; had
resulted in a visible improvement in growth.
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In later stages of growth, the differences
gradually dwindled down until they were
no more diseernible at harvest time. Also,
the erop in the NP and NPK plots flowered
carlier than in the N plots. Kffeets of the
ahove kind were not clearly seen in the

5

TanLk

3 :—Yield comparisons of N,

> - - <
‘placement’  experiment  in, which < erop
growth was very non-uniform. ["

Yield data  from two experiments at
Rajahmundry which were conduceted in fairly
uniform  fields and from the ¢ placement’
experiment  at  Guntur  are given in

Table 3.

NP and NPK treatments in 1955 36

Experi-
Place ment

Kind of yield
No.

Yields in Ibs. per acre in fertiliser treatments
A~ _—

Nil N NP NPK

r

Rajahmundry. A. 8.1 Green leaf

Bright leaf

T.B.L.E.*

C. 9.1 Green leaf

Bright leaf

T.B.LE.*

Guntur .. A.16 Green leaf

Bright leaf

T.B.LEE.*

4,461 4,736 4,709 4,630

357 390 352 382

481 508 479 504

4,130 5,371 4,740 4,860

341 392 391 416
457 541 530 527
2,418 3,704 3,368 Treatment

not inclu-
ded
194 260 320 '
298 396 460

In the first two experiments, not only were

the differences in yields non-significant but
yields even showed trends in the direc-

@ opposite to that observed in initial
growth, the treatments involving phosphorus

giving lower yields. Neither were any differ-
ences in size, body or texture of the leaf
discernible between the treatments with P
and without it. In the ¢ placement’ experi-
ment at Guntur, however, the N treatment

* Total Bright Leaf Equiva];nt.
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gave\ + significant increase of 98 lbs. Total
Bright MDeat Equivalent over the no manure
treatment and the NP treatment gave a fur-
ther significant increase of 64 lbs. T.B.L.E.
over the N treatment. Such trends were
found even in the *placement’ experiment
at Rajahmundry.

During the current season (1956-57), the
initial growth differences between NP and
NPK treatments in comparison with N
appeared very similar to those of last year,
but are again rapidly vanishing as will be
seen from the data furnished in Table 4.

Tansik 4:—Total leat area per plant recorded in different treatments of experiment C. Y (1) in 1956-57

* Total leaf area
per plant 30 days

* Total leaf area
per plant 50 days

Treatments after trans- after trans-
planting planting
(SQUARE (SQUARE
INCHES) INCHES)
Nil 1715 991.0
N 184.7 1,057.3
K 141.8 755.3
NK 191.7 1,010.9
P 160.8 954.5
NP 183.0 1,155.6
PK 169.8 834.7
NPK ... . 248.7 1,033.9

* Average of 4 plants in a replication.

The process of vanishing of the differences
has been somewhat slower in experiments
wherein the fertilisers were applied slightly
deeper through a coulter attached to the
wooden plough.
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In the ‘ placement’ experiment which has
been laid out also during the current season
the visual differences in erop growth in
favour of the NP and NPK treatments in
comparison with the N treatment are small,
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the N treatment itself having put up a far

better growth than the control. But,
marked diffevences arve seen in favour of
tractor ploughing as against normal plough-
ing for identical fertiliser treatments, infe-
rentially due to the larger amount of
nitrates formed in the tractor ploughed arca
prior to planting and, probably also due to
better root development.

The above mentioned phenomena seem to
suggest the following —

(1) The initial growth of the erop in
the NP and NPK treatments in
experiments in which they were
applied only in the plough furrow
was better than in N, probably
because of the faet that the ferti-
“lisers were available in the zone in
which the roots were feeding in
the earlier stages. This was facili-
tated in hoth the 1955-56 and
1956-57 seasons by the abnormally
heavy raing received just prior to
planting. After about a month
after planting, the root develop-
ment was more in the lower soil
on account of the rapid fall in
moisture eontent in the surface
soil. Therefore, the crop could not
utilise during the grand period of
its growth the fertilisers applied
about 3" to 4”7 deep in the surface
region. Consequently, the small
initial advantages that the NP and
NPK treatments gave were gradu-
ally lost. This may be expected to
happen as the initial growth
differcnces between the treatments
are relatively very small as com-
pared to the total growth of the
plants in the later stages.

Two different causes may bhe attributed to
the slight lowering of leaf viclds in the NP
and NPK treatments helow that in the N
treatment. Firstly, it is possible that the
leaf development might have suffered on
account of the better initial growth of the
stalk which might have deprived the leaves
of a part of their share of nutrien's,
during their development and maturity.
Seceondly, the earlier maturity in the former

%0
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r
treatments might have slightly reduege’their
vield (— /
* 3
(2) The high response to N in the place-
ment experiment shows that mueh
hetter yields ean be realised even
with 20 Ihs. N alone, provided that
the fertilisers are applied in the
soil zone where roots would be
feeding during  the development
and maturity of the leaf. Further,
the erop ix able {o take up also
P,O05 and benefit therehy, though
in surface application it is unable
to utilise it (Py05) at all.

The possibility of both the above infer-
ences being true, is indieated by the results
obtained in experiment No. A. 2 (1955—56?
on ‘hidi ' tobaceo at Anand. In this experl-
nment, the methods by whieh the fertiliser
was applied were :—

(i) Drilling 2” 1o 3" deep ; (ii) Plough-
drilling 47 to 57 deep and (iii)
Drilling and plough-drilling ecom-
bined.

It is reported that the erop in the first
trcatment put up a hetter growth in the
initial stages, while the later growth and
leaf vield were better in the latter two
methods.

The neeessity of deep placement of ferti-
lisers arises on account of the fact that,
under cultivation with econserved moisture,
the tobacco plant develops a deep root
system. The self-same varicties, whether of
fluc-cured Virginia or ‘ bidi’ or other types,
develop fibrous roots in sand or pot culture
in which water supply is assured or even
under field conditions in sandy arcas where
the erop grows while it is raining.or under
partial irrigation. It may, therefore, be truc
to say that, under conditions of eulture on
conserved moisture, the erop is more anxious
to quench its ‘thirst’ than to quell its
‘ hunger .

Under conditions of culture in Andhra
Pradesh the flue-cured Virginia crop usu-

InpiaN ToOBACCO

ally o a1 - struggle for existence on
account & stringeney of soil moisture. No
wonder, thercfore, that yesponses are hardly
realised even to N when applied in the
plough furrow, leaving alone 7,05 .and K,0,
and the erop as rvaised today 1s nlmost
always subnormal.

Tt now need hardly be stressed that our
major hope in the improvement of yield as
well as quality, through hetter nutrition, of
flue-ecured  Virginia  tobaceo in  'Andhra
Pradesh lies in the direction of ensuring the
supply of adequate moisture in the feeding
zone in addition to applying fertilisers.
There are then two major ways of doing
this, viz., (1) to apply fertilisers in the
lower zone of the soil where there usually
is an adequate supply of natural moisture or
(2) to supply moisture artificially through
irrigation, applying the fertilisers in the
plough furrow as usual. As craop produe-
tion by the latter method is likely to be
disfavoured by buyers, the practical
measures to be adopted will have to be on
the lines of devising implements and dis-
covering methods to secure deep placement
of fertilisers. In addition, measures, e.g.,
deep ploughing prior to setting in of the
monsoon, incorporation of humus or mulch-
ing, cither individually or two or more of
them combined in the culture, will have to
he adopted for conserving as mueh moisture
as possible in the soil. Experiments with
these objects in view, have been recently
initiated at the Central Tobacco Research
Institute, Rajahmundry, as well as at its
sub-station at Guntur and their results arve
awaited with interest. Any success achieved
in these direetions, it would appear, will
enable the crop to utilise not only nitrogen
but also phosphoric acid and potash and will
result in the improvement of both yield and
quality of flue-cured tobacco raised in the
black cotton soils of Andhra Pradesh. It is
felt that, under modified cultural conditions,
good responses will be obtained also to treat-
ments like topping which, under present
conditions are generally ineffective.
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Summary

The results of numerous experiments with
N, P, K fertilisers condueted on flue-cured
Virginia tobaceo at the Central Tobaceo
Researelhh  Institute, Rajahmundry, and its
sub-station at Guntur, over a number of
scasons have been discussed, and it has been
shown that there has been no response to
P,05 and Ky0 even when applied in the
plough furrow at cither of the places. At
Guntur there has been no response even to
nitrogen, but some response has heen obtain-
ed at Rajahmundry. Neither has any
difference in  obscervable quality factors
heen noticed as due to any of the fertiliser
treatments.  Such a thoroughly negative
behaviour of the flue-cured Virginia erop in
Andhra Pradesh is attributed to severe
stringency of soil moisture during the grand
period of crop growth.

With the experience of ‘ placement ’
experiments and the happenings in  other
fertiliser experiments in progress during the
last two seasons, it is inferred that the
placement of the fertiliser 6 to 9 inches deep
in the soil where there is adequate moisture
and where the roots feed during the grand
period of crop growth, is likely to give bene-
fit both in yield and quality characters of
the leaf. Tt is also pointed out that
measures aimed at conserving more and more
soil moisture would lead to beneficial
results. It is felt that treatments such as
topping which, at present, are more or less
ineffective, may work very well under the
modified cultural practices suggested above.
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APPENDIX 1 4/
L Yield data from PO treatment in fertitiser experiment /
Green leaf weight Cured leaf weight Bright grade leaf
Ibs. 1bs. Ibs.
Name of experi- Year ———-—A — — A — — A S\
ment 0 50 Ibs. 0 50 1bs. 0 50 lbs.
P,0, P,0, P.0,
Rajahmundry—
AS 1949-50 1,865 1,864 389 386 128 121
1950-51 1,891 2,081 370 408 197 239
1951-52 5,077 4,980 949 938 441 451
A.9 (a) 1948-49 698 663 267 263
1949-50 2,833 2,899 574 624 280 323
1950-51 3.433 3,265 719 678 348 331
A. 8 () 1949-50 2,736 2,815 547 571 248 295
1950-51 766 848 384 402
A. 88 (a) 1954-55 5,380 5,289 1,225 1,175 391 505
A. 88 (b) 1954-55 4,999 5,305 810 875 392 387
Coa 1954-55 4,522 4,352 681 613 218 262
1955-56 4,130 4,210 682 592 341 301
C.9(2 1954-55 3,659 3,589 552 564 161 194
1955-56 3,639 4,313 645 745 174 246
Mean 3,680 3,747 686 691 284 309
Guntur—
Fertiliser 1950-51 3,872 3,968
Experiment 1951-52 2,976 3,036 456 501
Mean 3,424 3,502
Manurial experi- 0 lbs. 20 1bs.
ment.
1940-41 3,254 2,940
1941-42 3,423 3,156
1942-43 2,948 3,070
1943-44 2,893 3,125
1944-45 2,018 2,154
1945-46 4,530 4,639
1946-47 1,851 1,896
Mean 2,988 2,997
A. 12 1955-56 4,141 3,899 299 286
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None of the differences is statistically significant.
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Yield data from K,O treatment in fertilizer experiment

Green leaf yield
AL

Cured leaf yield
—A_

Bright grade leaf
A

N f th Vex- Year \ N
A eriment "0 solbs. 0 S50lbs. 0 50lbs.
K, O K,O K,O
Rajahmundry—
A5 .. 1949-50 1,885 1,844 391 384
1950-51 2,094 1,877 411 364
1951-52 4,986 5,071 934 953
A. 8a) 1948-49 - 673 689
1949-50 2,899 2,834 610 588
1950-51 3,416 3,282 713 684
C.9(D) 1954-55 4,522 5,344 681 590 218 278
1955-56 4,130 4,486 682 816 341 348
C.9Q) 1954-55 3,659 4,692 552 618 161 201
1955-56 3,639 2,846 645 458 174 138
A.8(1) 1955-56 4,461 4,468 640 649 357 396
Mean 3,569 3,614 630 618
Guntur—
K,O Manurial 194041 3,254 3,052
experiment. 194142 3,423 3,319
1942-43 2,948 3,144
1943-44 2,893 3,113
1944-45 2,018 2,058
1945-46 4,530 4,813
194647 1,851 1,882
Mean 2,988 3,054
0 20 0 20 0 20
Fertilizer ex- 1950-51 3,924 3,956
periment. :
1951-52 3,099 2,899 476 501
Mean 3,511 3,427
A 12 1955-56 4,141 3,910 299 279
None of the_diﬁerences is statistically significant.
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APPENDIX II . )

Yield data from Nitrogen treatments in fertiliser experiments

Whether

) Whether Whether
Green leaf diffe- Cured leaf diffe- Bright leaf diffe-
_ weight rence weight rence weight rence
Name of the experiment Year Ibs. Nfacre is sub- Ibs. Njacre is sub- Ibs. N/acre is sub-
m——A—— stantially —~——a stantially —~——A——— stantially
0 20 signifi- 0 20 signifi- 0 20 signifi-
cant cant cant
1 (2) (3) (4) (5) (6) (7 (8) 9) (10) (n

Cigarette Tobacco Research Sub-station, Guntur

Manurial experiment 1940-41 3,254 4,458 Yes

1941-42 3,423 4,106 Yes
1942-43 2,948 3,629 Yes
1943-44 2,893 3,306 No
1944-45 2,018 2,855 Yes
1945-46 4,530 4,735 No
1946-47 1,851 2,321 Yes

Topping experiment 1950-51

739 819 No 401 450
1951-52 684 624  No 138 114
1952-53 1,057 1,048 No 543 del
1953-54 630 652  No 78 73
Fertiliser experiment 1950-51 3,893 3,988 No
1951-52 2,973 3025  No 481 496  No 17 20
A.pgri(rlrl]gfsn nitrate ex-  1952-53 2,884 4883 No 970 1001 No 79 58 Yes
1953-54 5291 4916  No 800 799  No 118 136 No
1954-55 2662 3024  wo 229 273 No
]
A. 4 Green manuri - -
perimrggt.m nuring ex- 1953-54 3819 3915 No 550 550  No 86 87 No
1954-55 2,903 3571 yes 191 187 No
1955-56 2,516 2568 o 240 213 No
Mean 3,191 3,683 739 749 193 188
——
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) . Whether Whether _ Whether
\ Green leaf di%e- Cured leaf diffe- Bright leaf diffe-
weight rence weight _rence weight _rence
N iment Year - Ibs. N/acre is sub- Ibs. Nfacre is sub- Ibs. N/acre is sub-
ame of the experime —~——Ar——— stantially ———A——— stantially ~—0wA—— stantially
0 20 signifi- 0 20 signifi- 0 20 signifi-
cant cant cant
) (2 (©)) )] ®) (6) Y] ®) ® (10) an
Central Tobacco Research Institute, Rajahmundry
i 1948-49 563 583 No
Date of planting 1949-50 1,788 1941  No 363 413 No 123 124
1950-51 1,922 2,050 NA 381 396 NA 203 231
1951-52 5,064 4,993 No 949 938 No 377 358
A. 8(a) Manurial experi- 1948-49 661 681 No 260 263
ent.
m 1949-50 2,402 3,331 Yes 518 680 Yes
1950-51 3,215 3,483 NA 671 726 NA 332 348
A. 8 (b) Phosphatic ma- 1949-50 2,762 2,805 NA 568 573 No 290 285
nanne: 1950-51 754 850  Yes
A. 8 (d) Irrigation experi- 1949-50 3,999 4,756 NA 749 897 Yes 375 430
t.
men 1950-51 5,542 5,740 NA 961 560 NA 417 395
1951-52 3,656 4,301 Yes 622 736 Yes 217 289
A. 8 (g). Green manuring 1952-53 8,120 8,429 No 1,173 1,199 No 344 341
i t.
experimen 1953-54 4,209 5,042 No 757 903 No 239 318
A. 8 (¢) Forms of nitro- 1949-50 2,251 2,571 No 425 522 No
sen. 1950-51 4979 4,868 NA 853 850  No 348 363
1951-52 1,339 1,810 Yes 275 365 Yes 110 147
1952-53 8,600 8,125 NA
1953-54 5,801 6,455 No 949 1,019 NA 360 334
1954-55 3,422 4,215 No 600 710 163 180
A. 8 (b) Method of ap-  1951-52 4,929 5,238 No 992 1,050 No 440 481
plication. 1952-53 5811 6,121  No 798 915  No
A. 7. Nitrogen spacing 1951-52 925 1,377 Yes 75 117
experiment.
1952-53 8,411 8,807 Yes 376 204
1953-54 4,100 5,295 Yes 245 281
1954-55 4,015 5,134 Yes 666 924 311 341 Yes
1955-56 2,937 3,280 Yes 536 743 . 186 226 Yes
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Fertiliser uptake by the Flue-cured Virginia tobacco

- e e it e e ,/ R

~

Whether Whether Whether

Grv?/?i] Letaf diffe- Cured Acaf‘ diffe- Bright leaf diffe-

. g rence weight ren i rence

Name of the experiment Year lbs. N/acre is sub- Ibs. Ng/acre is su(i;:- lb:,/el'lslg/l?ltcrc is sub-
e stantially ———A | stantially ~——a———  stantially

0 20 signifi- 0 20 signifi- 0 20 signifi-

cant cant cant

w @ 3) 4 (5) (6) ) ®) O] (10) (n

A. 8. 8 (@) Application  1953-54 7372 7,992 No

of sulphur. ' 530 7 e
1954-55 5,380 7,098 Yes 977 1247 391 573 No
A. 8. 7. Waterlogging  1954-55 4,334 4,85
and oo mosBing 855 Yes 77 820 334 326  No
with maize. 1955-56 3950 4,594  Yes 784 834 237 217 Yes
A. 8. 9 Time of applica- 1954-55 3
tion ofnme of ,631 4,139 No 583 689 248 313 No
A. 6. Wide row spacing.  1955-56 5,082 5,501 No 901 876 277 244 No
A'rig.l 1 Permanent manu- 1955-56 4,461 4,736 No 640 643 357 390 No
A.8 3 Urea, Amm. 1955-56 3
Sulph. at different rates, 010 2,053 Ne ot e 3 *
A 8.7 (b ... 1955-56 5170 5,385 284 309
C.om . 1954-55 4522 4,650 No 681 828 218 227
1955-56 4,130 5,371 Yes 682 726 341 392
Mean 4,321 4,758 772 699 286 306

NA = Not available.
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IMI;ORTANT PESTS OF TOBACCO
AND THEIR CONTROL, WITH A
FIELD KEY FOR THEIR
IDENTIFICATION

By
ANNAMMA PHILIPY

For the last three years, working on various
insect pests of tobaceo at the Central
Tobacco Research Institute, Rajahmundry
the author had chances to meet many
tobaceo nursery men and tobacco cultivators
and to discuss with them some of their insect
pest problems. During all such discussions,
it was felt that many of the growers had
no means of identifying the more important
pests before they could take up a satis-
factory programme of control measure. The
only consolidated paper published on tobaecco
pests in India is by Ramakrishna Iyer

{(1941) in which all the important ones of

recent years were not dealt with and some
were treated as of lesser importanee. This
paper is intended to bring uptodate the more
important details regarding the pests and
their control and is supplemented with a
key for their identification in the field.

(Tie. 1)—Tobacco cutworm
Srecies:—1. Prodenia litura (Fabr.)

2. Laphygma exigua
Hubner.

FAMILY :—Noectuidae.

ORDER :—Lepidoptera.

Two species of cutworms are found to
injure tobacco nurseries, namely Prodewia
lhiture and Laphygmae exigua, of which the
former are generally found in the East and
the West Godavari districts. The cutworms
of the above species are ecaterpillars of a
greyish brown moth, with wavy markings
on the upper wings. The eggs are laid in
clusters generally on the lower side of the
leaves. Very often the clusters are eovered
with small brown hairs. The eggs hatch
into tiny caterpillars within 4 days under
normal conditions. These caterpillars under-
go various changes in colour as they pass
through several instars and grow bigger in
size. At the 5th instar stage, the caterpillars
are fully grown with a dirty grey or
black colour and appears to be sluggish in
preparation to pupating. The ecaterpillar
period varies from 28-30 days after which
they pupate inside a pupal case made out
of soil. The pupal or hibernation period
varies from 8-12 days during the season.
The freshly hatched moths after 2 to 8 days
start laying eggs. It has been found that
a single female can lay as many as 400
cggs in 2-4 clusters.

* This paper was read a‘trthefFi'{s{aiﬁ{é};{éé:f the Tobacco Research Workers in India, held at Bangalore

on 31-1-57 and 1-2-57.

T Entomologist, Central Tobacco Research Institute, Rajahmundry.

APRIL—JUNE 1957

9N



c to show
i swelling produced by the stemborer cut open
Fig. 2. Bulbous sweline S\c caterpillar inside.

o Cutworm
Fabr.)

Fig. 1. The Tobacc
Prodenia litura (
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Natuge of .injury:—The cutworms are
voracious feeders. They generally feed at
night on the leaves and even tender stems
of small seedlings. They ean cause heavy
damage in a matter of few days by defolia-
ting the whole nursery.

Control —D.D.T. 50% W.P. when sprayed
at the ratc of 2 lbs. per 100 gallons of
water and at the dosage of 7-10 gallons per
100 square yards will control them. Cul-
tural practices such as ploughing and
destruction of cgg masses may also help to
control them to some extent.

(I'ie. 2)—Stem borer

SPECIES :—norimoschema heliopa
(Low)

FamiLy :—(lelechiidae
ORDER :—Lepidoptera

The stem borer is the larva of a tiny
brown moth of the above species. The eggs
are laid singly in the midribs or stems.
The cges hateh into tiny eaterpillars which
bore their way through the stem and feed
on the inncr tissues. They pupate inside
the stem or midribs.

Nature of injury:—The borer feeds on
the tissues inside the stem or midrib and
a small cavity is formed inside surrounded
by a swelling outside. The larva pupates
inside the eavity and when hatched the
moth escapes to the outside through a tiny
hole, made in the centre of the swelling by
the larvae before pupation. As a result,
wilting oecurs on the leaf above the infested
portion. Unusual branching of the seedlings
and stunting of growth, may also occur due
to the presence of this pest.

Control :—These ecaterpillars are difficult
to control as the pest is inside the stem.
Injecting D.D.T. or BHC into cach gall hy
means of a syringe is recommended by
Tirumala Rao and Raghavarao (1956).

(Fig. 3)—Ground Beetle
SPECIES :—1. Mesomorphus villiger
(Blane)
2. Scleron  latipes (Guen)
3. Opatroides frater (Fairm)

. APRIL—JUNE 1957
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FamiLy :—Tenebrionidae

OrpER :—Coleoptera

Ground beetles are small dirty gray or
black insects found in the soil, (enerally,
they are found under heaps or inside bark
of trees where there is shade and moisture.

Nature of injury:~—These insects attack
newly transplanted seedlings and gnaw and
cut the seedlings down the stems. When
the cut is deep, the plant fails to recover.

This causes gaps in the field soon after
transplanting.

Control:—Ground beetles can be success-
fully controlled by application of Dieldrin
either in transplanting water, or by spraying
the soil just hefore transplantine. The
former method is more economical since
using transplanting water is generally prae-
tised among farmers. A dosage of 1-2 lbs.
of 50% W.P, in 100 gals. of water will
give a good control,

(Fig. , 4)— Aphids
SprciEs :—Myzus persicae (Sulz)
FamiLy .—Aphididae

OrbpEer :—Homoptera

Aphids are small louse-like insects which
feed on the leaves by sucking the sap
through their heaks. In the case of heavy
infestation thousands of them can be seen
on the leaves. Reproduction is very fast
in these insects and the females at some part
of its life cycle are able to reproduce
young ones, which are all females even
without an egg stage. This results in con-
tinuous heavy infestations.

Nature of injury:—By constant feeding
on the sap of the leaves, they look sickly
and become unfit for curing. In addition
to this direct injury, the aphids seerete a
sugary juice called ‘honey dew’ which
attracts ants and also by whose presence
a black mould develops which is generally
known as ‘Sooty mould’. The presence of

this mould on the tobacco leaf makes it
unfit for ecuring.

Control:—Aphids can be effectively con-
trolled by spraying Endrine E.C. or

99



Fig. 4. Aphids infesting tobacco leaf

Fig. 3. Ground beetles attacking freshly transplanted seedling.
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Basudin R.C. orr the plants. Ten to 20 ozs.
mixed in 100 gallons of water will he suffi-
cient to spray one acre. When the infestation
is heavy, two to three sprayings at weekly
intervalg will give a good control.

Root Knot Nematode

Svrcies :— M eloidagyne Spp. (Heterodeira
mariont (ioodey)

FamvLy :—Ilecteroderinae
OrDER :(—Anguillulata
Crass :—Nematoda

These are minute worms commonly known
as eclworms and are found in the soil. The
females (Fig. 5) of the species are obligate
parasites living inside the root tissues, thus
causing galls (Fig. 6) or root knots and
henee known as root-knot nematode.

Nature of injury:—When the plants are
attacked by nematodes, they hecome stunted

or turn yellow or wilt, causing the death ‘of
the plant.

Control :—Shell D.D. is recently used in
certain countrics, as a soil fumigant to
eontrol them. Since this method of fumigat
ine the soil is very expensive, cultural
practiees like keeping the field fallow and
rotation with crops which are resistant to
nematode attack are generally practised.
Discarding seedlings found to be attacked
with these nematodes also helps to prevent
further infection.

Grasshoppers
Serectes :—Acride  exultate  (Walker)
and Cyrtacanthacris tartarice

(Linn)
FamiLy :—Aecridiidae
OrpEr :—Orthoptera

The grasshoppers of the above two species
are generally found in the tobaceo nurseries
and  field. Ramakrishna Tver (1941) re-
ported the species Atractomorpha crenulela
also as injurious to tobacco.

Nature of injury:—The grasshoppers feed
on the leaves of seedlings, making numerous
holes (Fig. 7). When the seedlings are
very small, these inscets cut the slender stem
causing the death of the plant.

APRIL~JUNE 1957

Control :—Certain cultural practices like
maintaining a clean cultivation, removal of
grass and weeds, around the nurseries and
fields, ete., would cheek them to a great
extent. Scattering poison bait between and
around the nursery heds and fields, also
would control them. A poisonous bait made
of 70 Ibs. of rice bran and 2 lbs. of lead
arsenate well mixed and moistened with a
little water may be seattered between the
nursery beds and on the bunds. Care should
he taken so that the bait may mnot fall on

the leaves as lead arsenate might injure
them.

Cigarette Beetles

SpPrCIES :—Lasioderma serricorne (Fabr.)
FamiLy :— Ptinidae
OrpER :—Coleoptera

Storage tobaceo is damaged by the
cigarctte heetle larvee which feed on the
cured tobacco leaves. The larva (Pig. 8)
has a black head, tith hairs all over the
body and are often seen rvolled in tobacco
dust. The larva after feeding for some-
time pupate free or inside a case which it
makes of tobaceo dust. The pupae turn
into adult beetles, which make small holes
on the leaves and emerge out of tobaceo.
The cigarette beetles attack all types of
tobaeco. Parasites and predators are gene-
rally found along with these inseets, but
none of these reduce the heetle population
to a great extent. The larve of the predator
heetles Tenebroides mauritanicus have heen
found to feed on the pupae of the cigarette
beetles. Certain mites are found to feed.
on the eggs of cigarette beetles. i

ot

oty

Control:—These pests are controlled in ~

other countries by spraying as well ag by
fumigation of the storages. Fumigation has
heen found to be more effective than spray-
ing, as the fumigant easily penetrates into

the cases and kills all the stages of the
heetles.

A field key for the identification of
insect. and nematode pests
injuring tobacco

WySi2er 2 N/
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Fig. 5. Adult female of the rootknot nematode Fig. 6. Galls produced by the rootkno

living inside the root,

Fig. 7. Tobacco Seedling showing grasshopper Fig. 8. The larva of the cigarette
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1. (reen, grey, brown or black, sometimes
dotied striped eaterpillars, devouring many
small scedlings or ercating large holes in
the leaves, leaving only the midribs or veins
during heavy infestations, feéding mainly at
night and lying curled up in the soil during
day tiwme.

Jutworms (Page 97)

.

2. Green or greyish jumping inseets,
cutting numerous holes on the leaves and
hiding among grass and weeds surrounding
the nurseries and fields.

..Grasshoppers (Page 101)

3. Grey -or - black, hard bodied inscets
erawlineg or burrowing on the soil, gnawing
or cutting the tender shoots of newly trans-
planted scedlings, eausing gaps in the field.

..Ground bectles (Page 99)

B. [Insects piercing and sucking sap from
leaves or stems causing bleached spots or
siekly-looking e to desapping or cousing
black mould on the surface of the leaves.

1. Very slender, very small black
bodied bristly winged adults, commonly
found on the underside of the leaves of
hig plants eausing the veins to become out-
lined and leaves spoiled by the presence of
minute black spots.

.. Thrips

2. Pinkish to brown or green bodied
louse-like insects appearing in great numbers
generally found on the underside of the
top leaves but may occur in all the leaves
and ecausing ‘sooty mould’ to develop on
the leaves during heavy infestations.

.. Aphids (Page 99)

3. Almost microsecopic white specks of
flies generally attached to the underside of
the leaves ean be seen flying when the leaves
are shaken, or disturbed, acting as veectors
of leaf curk discase of tobaeceo.

.. White flics (Bemisee tabaci)

4. Large, flattecned, shield shaped,
bright green stinking bugs, about 2|3” long
and various sized nymphs with reddish
markings sucking sap from the leaves with
their long heaks folded along the abdomen.

.. Pumpkin bug (Nezara viridula)

C. Insects boring in buds, capsules, mid-
ribs or stems where Dulbous swellings
appear, causing wilting, stunting or branch-
ng.

1. Tiny caterpillars of small moths,
living inside the midribs or stems, where
bulbous swellings appear, causing wilting,
stunting or branching of the seedlings or
plants.

.. Stem borer (Page 99)

2, Green, brown or black sometime spot-
ted with yellow or red caterpillars boring
and feeding into the ecapsules or buds
making holes and damaging them.

..Capsule bover (Heliothes armigera)

D. Insects attacking tobacco and tobacco
products in storage.

1. Cigars, cigarettes, bidi, Turkish and
package tobacco infested with white hairy
grubs and very small brown beetles which
ereated holes through the packages, infest,
and damage leaves inside cases, bales, and
hogsheads. The beetles have soft forewings
and antennae not enlarged at end.

..Cigarette beetles (Page 101)

E. Nematode parasites attacking tobacco
roots under ground.

1. Parasites living inside tobaceco roots
under the soil as a result of which, root
knot galls are produced, causing wilting,
stunting, and decath of the plant.

..Root knot nematode (Page 101)
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TRIBENI TISSUES Production of
PRIVATE LIMITED Qua]ity Tobacco

Dialogue between

i

v
Q

N ‘ ‘ “ Manufacturers in India of | A Farmer and an Expert

. Farmer .—These days we note that everyone accepted even inferior tobaccos because of
H ’ h G r ad e is talking of the necessity for production shortage but now many ecountries have
of quality tobaeco. We have been under started production and some countries are

the impression that all that is required is expanding production. So there is no real

N to produce lemon yellow colour in Flue shortage. All importing countries naturally
C ' g a r ette Cured Tobhaceco. Can you enlighten us what look mow for quality tobacco. You will
. is meant by quality tobacco? realise that unless we can produce better

_ quality  tobaceo, other countries may
Ezpert:—No doubt there has been a con- lose interest in our tobacco. Cigarette

P a Per siderable emphasis on colour as it is a basic manufacturers are constantly appraising
requirement of Flue Cured Tobacco and i8 leaf for quality and show no interest in

to an extent associated with quality. But poor quality leaf.

colour is not everything. Tobaceo Ileaf ,

should be elastic with good body and size. Farmer.—We never looked at the problem
The leaf should also burn well with desirable from this angle. Do please advise us how
smoking qualities. In the course of buying, can we produce quality tobacco.

it is not possible to appraise all these factors
but that does not mean qualities other than

One of the largest and most modern
mills of its kind in the world.

1 M Expert:—By adopting the following prac-
colour are of mno importance. Even in tices we can not only improve our yields
in India. respect of production of eoloury tobacco our hut also progress towards production of
production of top grades is not anywhere quality tobaeco.
near what it should bhe.

The only Cigarette Tissue Mill

. 1. Seleetion of suitable soils.
Farmer . —What you say is interesting but 2. Crop rotation.

) why should we bother with all this as long

as we can %ell our produce? 8. Growing only approved varieties and
‘ . using pure seed.
i P Expert:--In our Andhra Pradesh, we pro- 4. Raising healthy seedlings.
Managing Agents : duce over one hundred million pounds of Flue 5. Judicious use of fertilisers.

Cured Tobacco of which less than 25% is .
- . Ltd consumed within our country. The balance 6. st_p l.gszwneflzziepopulatmn to 6,000
m‘e & oy . il)as to be exported to foreign countries. TP : P . f Orobanch .
- uri rar ¢ i odi . rompt removal o robanche. '
24, NETAJl SUBHAS ROAD, CALCUTTA [, INDIA - . ng the war and immediately after the

. war, many of the foreign countries 8. Removal of useless sand leaves.
11
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9. Topping wherever possible.

10. Correet harvesting, strvinging, loading
of bharns and curing of leaf.

Farmer —You have cnunierated a  whole
list of items. Can you advise us in greater
detail in respeet of each item?

Expert —Taking for instance suitable soils
for growing T°.C. Tobaceo ryots should
avoid, over-rich soils, soils known not to
produce coloury tobaeco, tank beds, saline
soils and paddy lands.

Farmer —DMost of us try to avoid over-
rich soils and soils that do not produce
coloury tobaeco; hut why should tobacceo not
be grown on other types of soil as we ave
now successfully cultivating Flue Cured
Tohaceo on such soils?

Expert .—You will he interested to know
that one of the serious complaints against our
Flue Cured Tabaceo is the rapid deteriora-
tion of eolour in storage and it has definitely
been proved that the tobaceo grown on
saline soils goes brown in a very short
while and tobaceo grown on paddy lands
and tank beds beecomés bleached. Buyers
even if they buy in one season arc bound
to avoid thereafter serupulously such
tobacco. You will also agree that such

tobaceo exported abroad brings a bad name
to our tobaceo.

) LIRS i 1
Ivarn?er i~—Can you tell us something about
rotation?

Expert ~—Taking the question of erop rota-
tion, in some parts of our State Flue Cured
Tobacco has heen grown continuounsly for 15
years without any rotation. This eannot
but lead to production of poor quality
tobacco. Sueh  soils  become depleted of
humus, because unlike other crops, in the
case of tobacco no green material is return-
ed to the soil. When humus is lacking, the
erop suffers in. yield, is subjeet to the
vagaries of the weather and generally quality
also suffers. There is also the possibi\itv of
increased infestation by diseases and definite
Increase of damage by Orobanche. So
tobacco should always he rotated and never
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growh on the same plot of land In consecu-
tive ycars.

Farmer —OfF late a number of ryots In
our arca seem lo  he switching over to
varieties Jike Putcehavittanam and Karredu.
Do you think that this is going to adversely
affeet the quality of leaf produced?

Expert:—Most of the buying firms dgsn‘e
to purchase only tobaceo produced irom
standard varicties. Such varieties are reecom-
mended by  Glovernment  or Commereial
Ageneies,  Varieties  like Putehavittanamn
and Karredu are of hybrid origin whose
smoking  qualities will mot appeal to
the huyer. Incidentally we might mention
here that hoth these varvicties are susceptlble
to Ash  Discase and Aphid damage _tO_ a
greater degree than the standard varicties.
Whether you grow the variety recommendeé:
by trade or by Giovernment, you must 011}1)’
use pure seed of the strain supplied hY
reputed ageneies.

Farmer:—This is all very interesting but
how ahout scedlings?

Expert .—1ecalthy scedlings ave the founda-
tion of a good erop and therefore proper
seed-bed management should he adopted to
produce healthy secedlings. Only hardened
and healthy seedlings should he planted out.

Farmer .—Can you enlighten us on the us¢
of fertilisers?

Expert:—There is a fallacious impression
that tobaceo depletes the soil rapidly. In
fact tobaceo docs not remove from the soil
any more plant foods than a normal paddy‘
erop but where tobacco is grown year after
year sinee no green material 1s 1'eturnef1 to
the soil, the soil texture deteriorates rapidly.
All crops remove Nitrogen, Phosphate ‘mfi
Potash from the soil in fairly large quanti-
ties and that applies to tobacco also.
you want to maintain the fortility of the
soil, it would he safe to apply a good
fertilizer mixture.

Farmer.—What in your opinion is the
ideal plant population per acre?

1¥DIAN TOBACCO
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Ezpert :—When tobaceo was first introduced,
tohaceo used fo be planted out one yard

cach way giving 4,840 plants per acre. Ot

late there has been a tendency to plant
even as close as 28”7 apart. Close spacing
has heen found to vesult in small  sized
leat and trashy tobaecco and also inerecases
suseeptibility of erop to Ash Disea§e and
Leat Spot. It would be wisc for farmers
{o adopt 34”7 X 34”7 spacing to give 5,426
plants per aere and in any ease never
execed 6,000 plants per acre.

Farmer —You mentioned certain  discases
and pests, how can we overcome Orobanche?

Ezxpert:—Orobanche is one of our most
serious problems. Year after year it is
resulting in greater damage to our tobaeco
erop. The difficulty is that our farmers
do not realise that Orobanche produces fine
seed which looks like dust which in contact
with tobaceo root produces a plant which
saps nutrition and moisture from the tobaeeo
plant, thus affeeting both yield and quality
of tobacco. Iliven onc shoot in a field is
cnough to produce sufficient sced to eon-
taminate the whole field. Every farmer
should remove Orobanche as soon as it
appears hefore there is any possibility of
seed formation and continue removing all
new shoots till the stalks are finally pulled
from the field. All such Orobanche shoots
should either be buried or burnt. If this
is carried out by every farmer within 3
years we should be able to reduce Orobanche
to ncgligible proportions.

Farmer -—Some people advocate topping
and others do not. Can you give us sound
adviee on this point?

Expert —Topping is regularly carried out
in conntrics which produce quality tobaceco.
Topping aids in production of better sized,
better bodied gummy leaf in addition to

inereasing vields. Topping, however, should .
not bhe carried out universally. Where erop

is light green in colour on the field and
casily cured, topping will definitely be
advantageous and should be carrfed out. In
some fields even if topping eannot be carried
out, the top 4 to 5 leaves can be removed
with. advantage. Topping should never he
carried out in fields of rank growth, in arcas
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known to produce poor curing as this would
further deteriorate production of top grade
tobacco.

Farmer:-—What else 1s defective in our
cultural operations?

Ezxpert .—Most farmers do not bother {o
vemove the bottom sand leaves. These aid
in increasing diseases like Ash and Leaf
Spot. Sand leaves are also very trashy and
arc of inferior quality and it is uneconomie
to cure them. Farmers will be well advised
to remove the bottom 2 or 3 leaves once
when the plants are a foot high and again
when the plants are 2’ high.

Farmer:—What about harvesting and cur-
ing?

Expert:—The present method of harvesting
by contract labour while saving a consider-
able amount of bother to the farmer, is
responsible for production of high per-
centage of low grades. It is not unecommon
to sec in some barns over 25% of unripe or
overripe leaf. Such leaf can never be cured
properly, however skilful the eurer may be.
Only leaves that are mature should he
harvested.

Green leaf should be handled carefully
and should not be trampled upon or other-
wise damaged because damaged leaf will
never cure to first grade leaf. In stringing,
not more than 30 bunches should be strung
and leaf in each buneh should be strung
back to back. A single furnance barn
should never be loaded with more than 750
sticks. Curing should be ecarried out on
seientific lines as advised by experts from
time to time. The ecured leaf should be
bulked in right moisture content and should
be graded out to correet standards.

Farmer:—Thank you very muech for your
advice.

Ezpert .—If you follow the above advice,
you would have done your little bit for
produetion of . quality tobaceo and for the

future prosperity of tobacco industry in our
State and Country.

(Talk by Dr. N, S. Reddy of M|s I. L. T. D.
Co.. Ltd. on 9-3-1957)

—(Courtesy—All' India Radio, Vijayvawada)
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PRELIMINARY STUDIES AND
CONTROL OF CIGARETTE BEETLE

SEMINAR AT THE
CENTRAL TOBACCO RESEARCH

A seminar on Preliminary Studies and
Control of Cigarette Beetle, Lasiodermea
serricorne L., was held on 29th Mareh, 1957.
Dr. N. R. Bhat, Director, Tobacco Rescarch
presided.  Shri D. P. Parkhe, Research
Assistant in Entomology gave an account
of the life history of the cigarette beetle
and methods employed in studies under the
scheme for preliminary studies of the pest
in the warchouses which, with working facili-
ties had heen kindly provided hy Messrs.
I L. T. D. Co,, Ltd., at Anaparty. Dr. N. S.
Reddy and his associates of the I. L. T. D.
Co., Ltd., attended the meeting by invitation.

Introducing the subjeet, Shri Parkhe ex-
plained how the cigarette beetle was causing
heavy damages to cured tobacco and tobacco
products and consequently loss in foreign
exchange, which was estimated as about ten
lakhs of rupees in 1950-51. Out of the two
common pests, Lasiodermea serricorne L.
and Ephestia ellutelle Hbn. the former was
the most common in India. The beetles
enter the bales or cases of tobaceo kept for
aging in warehouses. In a year, the beetle
can complete six generations, each lasting for
about 41 to 53 days. Heavy damage was
found to be caused by the larve, which
eat into the leaf forming galleries and
shreds. In breeding experiments it was
found that the number of eggs laid was
reduced when the number of pairs of beetles
were increased in a limited amount of space,
probably due to overerowding. In ecold
storage, although the beetles continued to
live, they were inaective.

The seasonal activity of the beetle was
studied and it was found that the activity

INSTITUTE, RAJAHMUNDRY

was at the peak during July to December.
In the cxperiments with bulbs of different
colours the beetles were attracted more
towards white bulbs. Sixty-watt bulbs were
better than 40-watt bulbs for the ecatch.
Maximum catch was obtained between 7 P.M.
and 11 vo,

Supplementing, Dr. Annamma Philip, the
Kntomologist said that while in India, the
heetles could complete six gencrations a year,
in America it was not more than three.
Mortality of about 32% was found in eggs
before hatehing, about 53—59% in the
Jarval stage and about 11—17% in pupal
stage. Dr. Philip suggested that as the
beetles cmerged in large numbers after about
6 r.M., insceticides could be used with
advantage during that period.

Dr. Reddy of I. L. T. D. Co., Ltd,
expressed the opinion that there was some-
thing in tobacco that attracted the beetles.
The fluc-cured leaves attracted them more
than comuntry tobacco. He observed that
spraying insecticides on bales drove the
beetles inside rather than killing them and
was doubtful about the efficacy of spraying

said that in the tobacco sold by some of
growers the bectles were already there. -
was for this reason that packages of redried
tobacco were immediately moved to ecold
storage. Lindane, according to him appear-
ed to be cffective in killing the beetles but
had less residual effect.

insecticides on the bales. Dr. Reddy furtféﬁ’*'
-

With a vote of thanks to the speaker the
seminar concluded.

—. e s
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Telephone:
GUNTUR: 310

Telegraims & Cables:
« NICOTINE ” GUNTUR

THE GUNTUR TOBACCOS LTD.

GUNTUR (SOUTH INDIA)
(Registered 1937)

" GPECIALISTS IN HANDLING,
REDRYING (PROCTOR DRYED)
AND PACKING INDIAN FLUE-
CURED AND SUN-CURED
VIRGINIA AND SUN-CURED
COUNTRY (“NATU") TOBACCOS

OF ALL VARIETIES

OR ALL YOUR REQUIREMENTS, PLEASE CONTACT
: THE MANAGING AGENTS:

CHARI & CHARI (PRIVATE) LTD.

2/6, Second Line Beach
MADRAS |

lephona: 2859 Madras
Telegrams: *“ FALCO " MADRAS Telep .
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Telephone: No. 4852 Telegrams: « MYSTOBACCO "

THE MYSORE TOBACCO CO., LTD. f

KEMPEGOWDA ROAD, BANGALORE 2 ;

FIELD STATION at
GORIBIDNUR
Kolar District

GRADING STATION at
WHITEFIELD
Bangalore District

DEALERS, CURERS AND PACKERS OF
FINEST QUALITY VIRGINIA LEAF TOBACCO

The Company provides facilities for Tobacco

cultivation, curing and sale and has installed

a most up-to-date plant for—Redrying and
Packing of leaf at Whitefield

For further particulars address the Secretary
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JUST RELEASED

Rice in India

Published by
THE INDIAN COUNCIL OF AGRICULTURAL RESEARCH

NEW DELHI

in T d.A”v ery comprehensive and new monograph compiled by eminent authorities, “Rice
ndia ” summarises all the research work done in this country on rice cultivation. This
gg:}llrgept?l volume is probably the first published work of its kind in India presenting
as v:'cell n ‘:m;la“?ﬂ on the general aspects of agriculture, research, extension, marketing
StfF st asbec (;10 ogy of rice. Beautifully _printed on superior offset paper, bound with
admi r%w oard with attractive two-colour jacket, the book -contains a large number of
mirable colour plates, halftone illustrations and line drawing.

It will be highly useful to scientists, extensi sa
standard book for study and reference. » extension workers students and faymen ¢

Size: 6" x 93"
Pp. 507 plus 2 colour Plates, 47 Half tone
illustratiops and 8 line drawings,

Price: Rs. 21.00 net,

With postage & packing Rs. 24.00
(V. P. Ps not sent.)

Copies Available from : The Business Manager

INDIAN COUNCIL OF AGRICULTURAL RESEARCH
QUEEN VICTORIA ROAD NEW DELHI
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PROGRAMME OF

AGRICULTURAL OPERATIONS

FOR THE QUARTER

JULY—SEPTEMBER

FOR
FLUE-CURED

TOBACCO

Received from
Central Tobacco Research Institute,

Rajahmundry

Nursery:—During  this  quarter  the
nursery area is selected, prepared and sown.

The area selected for the nursery should
be of a high level with gentle slope. The
soil shpuld be light and porous to permit
good drainage. Since during the quarter
it is likely that about 25 to 30 inches rainfall
will be received and as the heavy rainfall
coupled with the warmth will enhance the
ocenrrence of “ damping off” the worst
disease of the seed-beds, every effort should
be made to drain off all the rain water as
early as possible and prevent the beds from
getting water-logged. Tt is highly essential
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that the following points are observed in
the selection of site for seed-beds:—

(1) The soil should be light preferably
sandy loam with good drainage facilities.
In case nuiseries are to be raised on heavy
black soils, to improve the structure of the
soil it is advisable to apply about 50 tons
of sand per acre and incorporate it with
the top layer by ploughing. (2) Seleect
sites with a gentle slope to facilitate quick
drainage. (3) The site selected should be
near a good source of water supply since
regular and adequate watering of seed-beds
in the early part of the growth of the
seedling is highly essential. (4) The nurs-
ery site should not generally be located in
the open windy plains as normally one or
two cyelonic storms are received during the
nursery scason. If by forece nurseries are
to be raised in the plaing it is better to
provide temporary windbrakes either with
Hibiscus or Sesbania.

Preparation of seed-beds:—With = the
commencement of the monsoon  rains, the
site selected for the nursery should be given
{requent ploughings to remove the weeds,
ote, and to give a fine tilth. Bed forma-
tion is to be taken up in the beginning of
August. The length of the beds may be of
convenicnt size along the slope, if any. The
width of the bed should be 315 feet.

Uk
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Between two

is to be I‘eft to serve as drainage channol
durmg rains, and convenient space during
watering and - weeding.  The beds shoulﬁ
preferably he raised 4 to g inches high from
thg ground level tq facilitate drainaee
After the. heds are formed the surfaece h0|:
the bfed 13 to bhe brought into fine tilth
removing all the stones and clods. Unlegy
t}}e top surface is in fine tilth at the tin/‘);\
of sowing the tobaceo seed which ig tinvl
may go deep and may not germinate. ‘

Basal Manuring .—A ftor the b
brought into fine tilth, manuring s]?dmj‘ld a}r}‘s
taken up. (iroundnut cake and FYM. arc
very good basal manures for tobacco 1.1111;s-‘
eries. For supply of nitrogen apply
groundnut cake at the rate of 1,200’ 1bs. per
acre. In case groundmut cake is applied
1t should he applied in a powdered fm'm’
two or three weeks before sowing mixed
we]! with the soil. Thig will make it l‘eadi]'v
a\';nlu})lc to  the young seedlings.  The
quantity to be applied ig about 8 ozs for
every length of 5 feet. F.YM. shoalq L
applied at the' rate of 80 C.L, per aerc
Prior - to sowing and preferably  aftep
powdering and sieving, The FYM
should be treated with Bordeaux mi.th.'lI‘(;
or Perenox tg brevent it from beine
source of fdamping off’. T has }:eo;:
found to give large number of healthy and
vigorous transplants if it is appliéd as
1 inch layer on top of the nursery bheds, B

Preventive doge: Ty
L —1Wo or three davyg
before Sowing, spray Perenox (2 in 10) or
Bordeaux mixture (2-2-50) as g preventive

dose against ¢ damping off ’, The usual rate

of s i
yar;ls).ray Iy about a gallon for 10 square

After the spraying the gurf
bed is to he gently raked to }?&zg()fthgrlr?
back to fine tilth, taking care to see that
t}}e lower layers of unsterilized soil gre not
disturbed and brought t¢ surface °

Seeding -—-The
be about 314 Ihg,
cent, Heavier see

*
Please see the announcemen

r the Quarter July-September

X e
rows of bheds, space of 1147

Mix the seed with fine

sand tormake up to
a large ¢

: {uantity and 1o cnsure even distri-
bution of geed” ovoy the beds.

.Al'lo.r sowing, stir the surface very gently
with fps of the fingers and  then roll a
cement pipe 315" x 17 twice to press the seed
against the soil and to even out the surface.

The farmers are advised to use always
pure certified  seed.  Pupre seed processed,
packed in the same way as was done in
previous years, produced at the Central
'I‘(_)lmc('o Resecareh Institute, is kept for sale
with the Scerctary of Bast and  West
Godavari Market Committees and with the
Asst. Tohacco Fxtension Officers, Guntur
and Elurn  (West  Godavary). The seed
will be available for sale from the middle
of July.* The approximate quantities that
will be deposited for sale with the various
organisations will he:—

.S, Chatham

Assistant Tohaceco

Extension  Officer,

Clantur .. 1,5001bs. 500 lbs.
Assistant Tobhaceo

Extension  Officer,

Eluru .. 7001bs. 200 lbs.
Chairman, East

Godavary  Market
Committee, Rajah-
mundry .. 700 1bs. 200 1bs.

Chairman, West
Godavary  Market
Committee, Kov-
vuru .. 4001hs. 101bs.

Pure seed will save the growers from
undesirable mixtures which will include bad
quality leaf in their harvest.

It is not desirable to sow the entire nurs-
Cry area at one time, since all the
seedlings will come to planting at the same
time. To cnsure uniform supply of
seedlings throughout the planting peviod, it
will he essential to sow the beds in stages

from the middle of August to the first weck
of September.

eing thin lanky seed]ing§ daWatcring ~—Within 5 to 7 dags from the

te of sowing the seeds germinate; watering

t on page 54 of tP;i;Is;ue
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is one of the.most important operation in
raising a successful nursery. The beds
should be watered from the time of sowing,
care heing taken to see that the beds ar?
kept moist and not wet. Rose cans with
fine holes are preferable for watering the
nurscry as pot with watering. is 'hkely to
displaée and ecollect the _germinating seeds
in patches. Excess watering is also _harmfu,l
as very damp beds promote ‘ damping off .
In sandy soils where surface dessication Is
too mueh, it can be prevented by spreading
paddy straw as a thin layer on the beds or
casuarina twigs immediately after sowing.
The paddy straw is to be removed immedi-
ately after germination and ecover prowd.ed
with cholan straw over the beds while
casuarina twigs may be removed after about
three weeks.

Weeding of the beds is to be attended to
as and when found necessary. Before weed-
ing it is better the labourers wash their hands
with soap and water with a view to prevent
them from passing on the mosaic disease.

Top-dressing about the fifth week after
sowing :—In case due to some reason or other
the growth of the seedlings is retarded, to
force growth, apply ammonium sulpl}ate at
the rate of 11/ tola per square yard in half
the quantity of water required for one water-
ing followed by the remaining half quantity
to wash off sulphate of ammonia from the
leaves. Application of ammonium sulphate
should be followed by copious watering.

In spite of careful handling and manage-
ment of seed-beds discases and pests are
bound to oceur. The following remedial
measures should be followed for some of the
more important diseases and pests.

Control of damping off :—Cultivators
should remember that they are to prevent
‘ damping off’ from appearing rather than
think of taking remedial measures after the
disease has appeared. If the weather is clear,
spraying may be done once in 5 to 7 days
from the time the germination is eomplete
up to about a month, Spraying (2 in 10)
perenox or fytolan, or (2-2.50) Bordeaux

mixture at the rate of a gallon for 10 square
yards may be undertaken. Under prolonged
or recurring wet conditions the application
should be repeated frequently, preferably
once in every third or fourth day. The
object in such sprayings is to maintain some
quantity of the fungicide in the soil so that
* damping off * will not set in.

Cutworms and Caterpillars:—As soon as
any tiny caterpillar is seen in the seed-bed
the growers should spray with rose ean DDT
50 per cent W.P. Five tolas of DDT in one
kerosene tin of water should be enough for
30 square yards of nursery. Second spray-
ing may not be necessary.

Sanitation:—The nursery area and the
surroundings should be kept as tidy as possiv
ble. Smoking or chewing of tobacco by the
labourers while at work should be prohi-
bited. The workers should wash their hands
with soap before entering for work.
Diseased seedlings removed from seed-beds
should be collected in some containers having
a little fungicide and deported to a far off
place. They should under no circumstances
be thrown in the nursery areas. Detailed
particulars regarding seed-bed management,
application of fungicides ete., can always be
had from the Central Tobaceo Research
Institute, Rajahmundry.

Main Field:—The tobacco field should
receive bulk organic manures like F.Y.M.
or compost. They should be carted in time
to the fields. To a field of average fertility
about 6 to 8 C.L.. of F.Y.M. or 8 to 10 C.L.
of compost per acre are sufficient. Before
the onset of heavy rains, the F.Y'M. or
compost is spread over in the fields and
incorporated with the 1st and 2nd
ploughings.

Since during the guarter the rainfall will
be heavy the fields are to be ploughed as
and when they are in condition with a
view to conserve as much moisture as
possible and to keep the fields free from

~weeds. Tf the fields are two weedy,
periodical hand weeding should be resorted
to.
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FOR
CIGARETTE
TOBACCO

Received from
Cigarette Tobacco Research

Sub-station, Guntur

By the month of July, a few rains of
South-West  Monsoon  would  have  heen
received and econsequently the field opera-
tions commenced.

Groundnut which is the first crop in the
two-year rotation  ((iroundnut-Sorghum-
Fallow-Tobaceo) praetised in the locality is
sown now. The field is harrowed once or
twice with a three-tyned harrow (“gorru”).
Normally the erop is not manured; but in a
few cases few cartloads of ifarmyard
manurc may be applied. In addition,
fertiliser mixtures in varying quantities may
also be given. It is hetter that the erop is
sown as carly as possible with the reecint
of raing. The crop will be on the field till
about the end of September.

Preparatory Cultivation:—Some fields are
kept fallow for raising tobacco. The fields
are ploughed at frequent intervals whenever
cirecumstances and soil eonditions are suit-
able for the operation. Generally by the end
of the quarter, six or even more ploughings
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would have heen given. Normally it would
be so programmed that all ploughings are
completed by September so as to permit
the planting of tobaceo as carly as possible
in October. Trials condueted at the Cigarette
Tobaceo Researeh Sab-station, Guntur have
however shown that it would not be advan-
tageous to plough the land more than 3 or 4
times, as more number of ploughings deereasc
the yield of tobaceo (Cigarette tobaceo).

’ i ed in
Manuring :—The erop 18 manur d.], ‘
Organic  manures cither
are

different  ways. o
alone or in combination with fertilisers .
applied.  The  ovganie  manure g‘iv?n 18
generally the farmyard manure applied at
the rate of 3 to even 30 cartloads per aere
depending upon the natare of the fields and
the availability of the manure. Groundnut
eake at the rate of 100 to 300 lbs. per aere
also is eiven in some instanees. The use of
aroundnut eake, however, was eoing out of
practice in recent times. The above mam.lr‘es
are applied to the ficlds and ploughed into
the soil at any time from the onset of
rains (in June to July) to about the month
of September. It may be noted here that
it wonld be proper and advantagcous Ff)
apply these manures as carly as possible m
the soason so that there would be gufficient
time for the disintegration of ‘r,h(‘,I manures
as otherwise the tobacco crop is likely to
produee leaf of inferior quality. The
practice of keeping the farmyard manure
in heaps on .the fields itself even from the
summer months, pending the spreading and
ploughing of the same later on in June to
July or thereafter, is not a healthy one, as
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the Nitrogen snd other constituents of the
manure are likely to be wasted. To avoid
this wastage the manure should be carted
freshly from the manure-pit direet and
applied to the fields. The quantity of farm-
yard manure to be applied should depend
on the nature of the field. If it is known
that the field gives a darkish erop it would
be a good policy to apply the manure at
reduced rates. The manure may be applied
every year if the tobaceo crop does not
show darkened leaf; otherwise, application
of the manures in alternate years may be
adopted. A fertile field should always be
manured less and vice versa.

Green manuring the tobaecco crop by
greengram raised in June-August is also
occasionally met with. Normally the use
of a laguminous crop like the greengram
may add more nitrogen to the soil than the
optimal requirement of the tobacco crop.
And therefore this practice may have to
be observed with caution. Fertilising the
greengram crop with heavy doses of phos-
phoric acid and potash might be beneficial
to some extent.

Application of fertilisers to the tobacco
erop iz widelv practised, the quantity
applied per acre being about 2 to 4 bags
(fertiliser mixture). The fertilisers may be
applicd with advantage about a fortnight
hefore the erop is planted. The fertilisers
should not be broadeasted as the crop will
not fully he benefited by this method of
application. They are best applied about
6” deep in a furrow. After placing the
fertiliser in the furrow the same should
immediately be covered by the surrounding

earth by working a plank or any other
suitable implement. ‘
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Nurseries :—Having seed-beds near ahout
the fields on which the crop is planted is
useful and advantageous. Seed-beds can be
raised successfully on the black cotton soils.
The site selected for the seed-beds should
be higher in level than the surroundings.
There should be a field pond, well or some
other source of assured water supply. The
water should not be brackish. After working
the soil to a fine tilth, raised beds about 5”
to 67 height of convenient size should be
formed. There should be footpaths of
about 1" to 114" between the beds. These
paths will serve also as drainage channels
during the rains. It is preferable that the
beds have a slight gradient. TFine sand at
the rate of about a ton per eent of seed-beds
should be applied and worked in well. The
beds may be burnt if facilities are available.

Sieved and powdered farmyard menure =

should be applied over the bed in a layer
about 1” thick. Berdeaux mixture ‘of
moderate strength may be applied to soak
the beds well about a fortnight before
sowing. Sowings may be eommenced from
about the middle of August and continued
at, weekly intervals so as to make the seed-
lings available later on for planting
throughout the planting season (October to
December). A seed rate of 214 to 3 lbs.
per acre of seed-beds may be used: Good
quality seed should be obtained from
reliable sources. The seed should be mixed

with sufficient quantity of sand and sown
over the beds. After sowing, the beds. -

should be well compacted by rolling over ‘
the bed a cement pipe of proper dimensions

and weight. The bed should be kept always-

moist by watering with rose cans at proper
intervals. ‘A fortnight from the date of
germination, either Bordeaux mixture or

perenox or any other approved copper

g’

-
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Agricultural Operations for

the Quarter July—September

fungicide should he sprayed over tho
seedlings in recommended doses. The spray-
ings of the fungicide may be done at weekly
intervals - irrespeetive of the oecurrence of
fungal diseases. Insecticidal dusts or sprays
like, D.D.T, Endrin ecte., should also be used
in proper stretgths to avoid or control insect

attacks.  As the scedlings are growing and
depending upon weather conditions, water-
ings of beds should be adjusted. The usual
operations such ag thinning, sanitary pre-
cautiony, ¢lipping of leaves, cte, should be
very thoroughly observed.
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FOR

MOTIHARI &

JATI VARIETIES

OF

HOOKAH TOBACCO &

WRAPPER TOBACCO

Received from
Wrapper & Hookah
Tobacco Research

Station, Dinhata

(i) WRAPPER TOBACCO

Wrapper leaf in storage is susceptible to
serious damage by Cigarette beetle and
extreme vigilance need to be exercised to
guard ag&lnst this pest. The produce must
be stored in a cool, dry place and well
protected from the damp air during rainy
weather. The heaps should be kept well
covered with tarpaulins. Periodical turn-
ings of heaps should be done to check the
abnormal rise of temperature and prevent
beetle infestation. Bulks should be turned
as far as possible in fair weather and the
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hands well shaken to dislodge and dest»roy
any adult beetles or grubs.

For the purpose of raising- nursery 4a
fertile, well drained site near the farmstead
should be selected. Ploughing and planking
of the nursery land may be commenced in
early September, Nursery requirements of
this tobacco are much the same as of jati
tobacco described under Hookah -Tobaceo.
Sowing of nursery should be done in the
3rd week of Septemher so that 5-6 weeks
old seedlings are available for planting by

the end of October or early November at
the latest.

(i) MOTIHARI (N. Rustrca)

So far as this crop is concerned there
are no field operations to be performed
during the month of July and August:
However, if the produce is not yet sold
out, due care may be taken of the produce -
under storage. Since during this period
there would be heavy rainfall, it should be
seen that the produce is stored at s safe
place so as to save it from deterioration by
direct or indirect emtry of moisture in the
bulk heaps. The bulk heaps should be
given periodic turnings at the interval of
3 to 4 weeks depending upon the heat
generated inside them. The bulk heaps

should be given turnings before they get
too hot inside.

During September, selection of nursery
sites, the preparatory cultivation, manuring
and other preliminaries may be arranged
so that the beds are ready for sowing in
the first week of Oectober.

(11) JATI (N. TaBacum)

July and August:—During July and till
late August looking after the bulk heaps,
if the produce is not yet sold out would be
the only major operation. Periodic turnings
at the interval of 3 to 4 weeks may be given.
It is necessary to store the produce at a
safe place so that excessive moisture does
not enter into the bulk heaps directly or
indirectly. Entry of excessive moisture

would damage the produce and detenorate _
the quality.
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Agricultural Operations for the Quarter July—September

. September —Selection of the site for
raising nursery and its preparatory cultiva-
tion should be taken up at the end of
August. Beds should be ready for sowing
in the 3rd week of September. The success
or failure of the crop much depends upon
the availability of good sized healthy
seedlings, 5-6 weeks old at the end of
October.,

Selection of nursery site:—Seleet the site
for raising nursery at a high location having
good drainage. The site should not be
surrounded by such low lying plots, which
would overflow and threaten submergence
of the pursery area during the heavy rain-
fall period. Thus adequate quick drainage
of such plots needs to be considered.

Preparation of Nursery land:—If the
nursery site is cropped in early kharif
season, it should be made free of stubbles
ete. in late August or early September and
ploughing should be commenced. Ploughings
followed by laddering should be eontinued
till a fine tilth is obtained. Thorough
laddering after each ploughing would pull
out and colleet grass, stubbles, ete., which
should be removed before going over the
land a second time. In all about 10-12
ploughings with as many or more laddering
should be adequate to produce a desirable
tilth. After about 5 to 6 ploughings and
15-20 days prior to the sowing time well
rotten farmyard manure should be applied
at the rate of 20 to 25 cartloads per acre.

Lay out of the nursery -—The nursery
land when ready for sowing may be laid
out into convenient sized raised heds with
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drainage channels all round. 67 raised
beds measuring 3’ to 4° in width and 1/ in
length should be suitable for North Bengal
region. The edges and sides of the bed
should be made firm before sowing. If the
nursery land is sandy the sides of the raised
heds may be protected by putting paddy
straw or thatch grass with support of
bamboo pegs. This would prevent washing
of the beds during heavy showers.

Sowing of nursery beds:—During the 3rd
week of September the sowing of nursery
beds at the rate of 3 to 4 lbs. per acrc sbpuld
be done. The sowing should be as pmtoym
as possible. In order to ensure uniformity
in sowing the required small quantity ©
seeds may be mixed with dry sand 011‘
powdered soil 1o make up bulk and sprxnkle(
on the heds uniformly. The sceds nee "y
be lightly mixed with soil and the bed S
face makes firm by light hand pressing or Y\
drawing a small, light plank. = The beds a¢
then left undisturbed and no watering 53
needed immediately after sowing. The seeds
would germinate within a week. 5[n or<}11er 10
ensurc safety of the beds against eavr
rainfall, they may be covered thinly Wl;“
thateh grass or paddy straw which can ;tf)
removed after the germination 1S over.
(.C.I. sheets are available, it is desirable to
cover the beds with G.C.I sheets suppo?ted
on bamboo peg about 6” high. The }}elght
of the bamboo pegs should be so adjusted
that the sheet has a gentle slope to one side
along its length. The sheet covers sh(_)uld
be removed during clear weather. Waterings
and weedings should be given as and when
required.

InpIAN TOBACCO

PROGRAMME OF

AGRICULTURAL OPERATIONS

FOR THE QUARTER JULY-—SEPTEMBER.

Received from Hookah & Chewing Tobacco Research Siation, Pusa

_ The preparatory cultivation of the main
field and nursery areas is to be continued as
and when weather conditions permit if no
green manuring crop is taken, Manuring of
fields with farmyard manure should also
be taken up before the end of July.

Tn the nursery area, beds are to be pre-
pared by the beginning of July. The beds
should preferably be 4 feet in width and at
least 6" raised above the ground level,
The beds can be of any convenient length
according to requirements. About one foot
space between the beds is provided for the
removal of excess of rain water and also as
a pathway. Well powdered mustard cake
at the rate of 25 lbs. N. per acre should
be applied to be beds by the middle of July.
Tobacco seed mixed with sand and fine earth
should now be evenly broadecasted at the rate
of about 5 lbs. per acre of nursery by the
end of July. Heavy seed rate which results
in overerowding of seedlings may also favc_;ur
the spread of “ damping off 7. After sowing
the beds are lightly worked with fingers to
mix the seed and the pressed by hand hoe
(khurpi). The beds are judiciously watered
by means of rose cans with fine holes.
Watering: should be continued to keep the
surface always damp but not too wet.
Weeding of the beds is to be done when-
ever necessary. Preparatory cultivation for
the field intended for transplanting the erop
should be continued. Well composted farm-
yard manure at the rate 40-50 cartloads
is thoroughly incorporated in the land.
Where sannhemp crop is taken for green
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manuring, it should be buried by the end
of July or beginning of August and the
ploughing of land eontinued to bring the
soil into a fine tilth. The green manure
should in no case be allowed to flower before
burying. ' :

Prophylatie spraying of bordeaux mixture
or perenox is to be done in the seed-beds
against ““ damping off 7. The preparation of
the fungicides is as follows :—

Bordeaux mizture :—One pound of cop-
per sulphate is dissolved in 20 gallons
of water in an earthen pot. In
another earthen pot lime solution is
prepared by adding one pound of
fresh quick lime to 5 gallons of water.
The copper sulphate solution is added
slowly to the lime solution stirring well
with a wooden piece. The mixture
has to be stirred continuously till no
copper deposit is obtained if a knife
blade is put in the mixture for about
half a minute,

Perenox —The fungicide is made into a
paste by mixing half pound of the
chemical with a small quantity of
water. Then enough water is added
to make up the volume to 20 gallons.

Doses:—On an average about 6 gallons
of solution is required per 100 sq. ft.
of nursery. Generally as much fungi-
cide as the beds can take without
overflowing can be applied each time.
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Programme of Agricultural Operations Jor the Quarter July—September

The application may he repeated at the
ipter\'al of a week or 10 days as per neees-
Sity to control the spread of the disease in
the month of August and September. {f the
growth of seedlings in narsery is not satis.
factory apply ammonium sulphate to accele.
rate the growth. Immediately after the
application of the fertiliger the beds ave to

¢ watered to wash off the deposits of amme.-
mum sulphate from the leayes,

By the beginning of September, manuring
of t}?e main field is attended. 25 Ihg. N. in
the form of mustayd cake is applied 7 to 10
days before planting. Rest 25 Ibs. N. in the
form of ammonium sulphate is to he apphied
after one month of transplanting.

By the middle of September, the seedlings
are ready for fransplanting. For planting,

only vobust and vigorous seedlings with 6—8
leaves with good root system should be
seleeted.  The planting of tohaeco crop is
started by the middle of September and
continued up to the middie of Qctober. The
planting is to be done in the afternoons. If
the weather is cloudy and drizzling it mey
however commenee in the morning also. For
rustica tobacco the planting is delayed by
about one fortnight. Spacing of 3' x 2 has
been found to he optimum in N. tabacum
speeies.  Two or three pot waterings after
planting ave given to help in the cstablish-
ment of scedlings. The gap filling Shofﬂd
be eompleted within 10 days after planting
beeause plants gap filled later rarely put on
good growth and their yield is considerably
reduced.
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InpIAN ToBACCO

'FOR HOOKAH TOBACCO

Regeived from Hookalr Tobacca Research Sub-Station, Ferozepur

July.

Cenerally the crop is harvested by this
time. In some yecars {(Dest Tobaceo N.
Tabacum) may go upto the middle of July,
Efforts should be made to harvest the erop
before the monsoons set in. If the harvest-
ing is delayed, the evop will be rendered
over-ripe and it will not ecure properly.

Harvesting and Curing.

The harvesting is usually done in the
earlv part of the day hy cutting the whole
plants and the cut plants are allowed to
remain in the fields after spreading them,
for partially drying for 2 to 8 days. The
plants are turned upside down next morning

and are brought nearer. The operation is-

repeated for 2 to 3 days till the harves.ted
crop is in a proper condition for burying.
This is very essential as, if the erop becames
overdry, the leaves will break and if it
is wet it will rot in the pit and not produee
gaod stuff. After proper drying, the plants
are eollected early in the morning when
dew is on, in bundles of convenient size and
buried in a pit dug in the ground. The
size of pits may be of 5’ x & x 245’ The
walls of the pits are lined with .Sa‘rkanda
or weeds in order to prevent mixing. of
carth and the partially dried plaz@gs are
arranged in layers in it. After this top

)
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layer is eovered with Sarkanda or tops or
suckers of the tobacco of hessian sheets
and then heaped over with earth. The top
of the pit should he raised above the
ground level and levelled smooth so that
rain wate? may not get into the pit. The
plants are allowed to remain in the pit for
7 to 13 days depending upon the condition
of - the stuff at the time of burying. If
the harvested plants are wet at the time of
burying, its duration of pitting should not
be more than a week as due to excessive
formentation, there will be deterioration in
the quality of tobaceo. On the other hand,
if leaves are overdried, the fermentation
will be slow and hence will remain for more
number of days in the pit so as to develop
the desired aroma. Curing is an art in
tobaceo cultivation and a great care is to be
exercised in this operation. After thig
period the plants are dug out, leaves are
separated from the stalks and twisted into
ropes. The ropes should bhe dried for
couple of days and then the material is
ready for marketing.

August.

. The stored crop should be properly looked
after and it will be better if the heaps are
re-arranged after sometime to avoid over.
heating of the stuff,
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FOR BIDI TOBACCO

Received from Agricultural Rescarch Ntation. Nipani

As soon as first showers of rain are receiv-
ed the land is given one good ploughing
following with 2 or 3 harrowings.  About
10 cartloads of farmyard manure is uni-
formly spread and harrowed well to mix
it with soil. Al stubbles and sticks remain-
ing from previous harvest are removed,

Seed-bed  Nursery :—The preparation  of
seed-bed started in last week of June s
continued in July month also. Raised beds
are prepared to a height of 6 inches and
well packed with tarmyard manure to pro-
vide a good hed. Tobaceo seeds are thickly
sprinkled over the bed and well mixed with
soil and covered and compacted. Watering
is given regularly looking to rainfall reeciy.
ed.  Whenever “ Damping off 7 discase of
séedlings is observed the beds are given
spravitig of 2-2.50 Bordeaux mixture to
control “ Damping off ”. The bed is greatly
affected by caterpillers and regularly  the
caterpillers are hand picked and destroyed.
The seedlings will he ready by 1Ist week of
August for first pull.

San green manuring .—As soon as enough
rains are received and when the soil moisture
content is sufficient by ahout last week of
May or carly June the sannhemp  sowing
operation starts. About 40 Ibs, of sannhemp
seed is: drilled by means of 197 drill
and the seed covered and compacted. One
intereulturing is given to control weeds and
loosen soil.  About the 3rd or 4th week of
July the San crop is ready for buryine.
Furrows are prepared by running an iron

plough and the erop iy uprooted and placed
in the opened furrow and while opening the
seeond furrow it is well buried.

Transplanting of seedlings :—The seedlings
are ready for transplanting in the 1st week
of August. Early trangplanting is done in
the Ist weck of August and further trans-
planting continued up to Ist week of Sep-
tember, looking to the soil and rainfall
conditions of the year. Few hundred
seedlings are pulled at a time and taken for
transplanting and  fields  are marked
3" X 3% and at cach point some little
quantity  of water s poured and one
seedling is transplanted at cach place.

Insect pests and diseases:—At the timo
when the seedlings are establishing, cater-
pillers canse damage of leaves -and eut
worms burrow the main stem and damage
the shoots. Early in the morning the cater.
pillers and eufworms dre hand picked
and destroyed. The gaps are filled by
retransplanting now and then.

Interculturings —Looking to soil condi-
tion and rainfall light interculturings aro
given {o eontrol weeds and to Toosen soil.

Lowering of leaves:—As the plants
establish well the lower leaves are removed
upto 6"  from the woil. Abhount 6—8
weeks from trangplanting the tobacco crop
will be ready for nipping and nipping is
done keeping 12 to 14 leaves.

e —
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!

FOREIGN MARKETS
FOR

INDIAN TOBACCO

A Good Year for Tobacco Exports.

During 1956, India cxpor.'tcd 39,985,871 1}3)q6
of tobaeco to the UK, \.vluch :vas abou‘g i.(\
million lbs. more than In 1955. The‘ mtl}d
of the cxports for this period nmogﬁ.gn
to £8,177,900 which was nez_u'ly-£].0hmg ;hn
over the 1955 total. Consxdex;lr}g 't a {,52,
total U.K. imports during 1956 wyerc]5.5.5
million lbs. below the imports dum}gh { e
India’s performance ean be viewed wit sotrir;e
satisfaction. In this period, howeycr: ¢
Rhodesian exports to this _{w]al'ket mcma:f,c
by nearly 12 million 1bs. Exports from lbl
U.8.A. were lower by nearly 18 million lbs.
as compared with 1955. .

—(Extiact from the Report of the
(glfrtufstér’(qunemio) to the ]Iz_glh .
= Commission for India, Lon‘on)

Effects of Export Promotion on Tobacco.

Indian tobacco was not 1mpo.rtec1mb§
France in any mon.ti;)nng)lea ggl}argfetl?;x()bacm
fow years back, mainly bec X \velll

ie thought that it did not burn .
{ifetﬁ therefore, arranged for sugn:}lg:) fgf‘
samples of varioussgﬁaiigl Xf 031: tomzz) nopbly

sting and now S.E.LT.A.—the 4
:)(t}'gan‘izsation for tobacco import anf't;gfngf
facture —was importing some quan 11 s o
tobaceo Jrom India for filling and asonced
smoking. Sinee S.E.LT. ..has comme“(.h
mannfacturing cigavettesPwith ﬁlter.—d—wzrol l;e
is gaining popularity as they arc sai 1o be
less harmful than cigarettes without 1 d
—it will be importing more low gratg
tobaccos for filling and we may ho‘ne to
supply these varieties of tobaceo to Frane
in larger quantitics than before.
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— (Extract from the Report of' the
First Secrotary (Commercial) to
the Indian Embassy in Paris.)

Scope for Tobacco.

Japan’s imrorts of tobaeco' which in 1935
stood at 10,472 tons declined in 1956,
During the first ten mor_lths of' 1956 oply
5180 tons were imported. India supplied
2’640 metric tons in 1955, but only 601 ton,j
ir’1 Janum-y-October,‘ 1956, Alt}.loug{] ft}f(,
Japancse hold the view that Indian eal 1fs
verv mneh gimilar to their home grown ea,t :
it is felt that with aiio_ncertegl deft‘(;;gsa ing
i { nality, grading ( ]
:rr:.le%ll‘g}lz, I?ldian exports can be s:cgppgc'l ;1}1:
Thel other main supplying couhtries are 5
U.S/A., Indonesia, Turkey, Singapore an
the Philippines.

—(Ezxtract from the Report of the

ial Attache, Embassy of
Commercial - st o)

Prospects for Tobacco Encouraging.

v arrival of 4,331 tons of tobacco i
Ja;ll‘:rl\:lr;September, 1956 was rm Iquan{ltgr
higher thau for the whole of 19§o. n vafq .
as the virginia tobacco supplied dw?s 3,,13
much lower variety, it amounted to 3

illion A ]
?osr ]‘ri21r=5 “I'r;::rl 1955, Indqnesm enéers'ei 1?2(1)-
a surphis agreement Wwith 'cheil SA. for
the supply of $15 million wort of {baefe};”
before Jl{ne, 1957. All arrival of tobacce:
from India in 1
licensing between

October 1955 and Februa}'yl‘,
1956. R Pi )

i
e

as against Rs. 22.8 million %

956 was the result of liberalf;-:%

&
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Foreign Markets for Indian Tobacco

e ey

Stocks of low variety Indian virginia 1o he g good one for Indian exports of
tobaceo for blending with American and tobacco to thig country, '
local virginia were reported to he practically
exhausted. Tt is, therefore, likely  that
Import of tohacco from India
resumed soon.  The Year 195

(Extract from the Report of the
would ho Commereial Secrotary, Embassy of
7 may turn out India, D'Jakarta)
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OFFICERS UNDER THE

INDIAN CENTRAL TOBACCO COMMITTEE
(a) Secretariat, Madras.
Dr. M. S. Patel, M.Sc., Ph.D.(N. Carolina}—Secrerary.

Dr. N. R. Bhat, Ph, D. (Cantab)— Director, Tobaceo Research,
Dr. N. L. pal, D.Sc.,, F.N.ASc., F.B.S.—Plan; Physiologist,
Sri H. T. Khemchandani, M.S. (N. Carolina)—Agronomist.
Dr. (Miss Annan?ma Phillip, M.Sc., Ph.D.——EntomoIogist.

SriD. 1 athrani, M.S, (N. Carolina)—Plant Patholagist.
Sri V, N. Murty, M A.—Statistician

Dr. K. V. Krishnamurthy, M.A, P
Sri K. Kameswara Rao—Engineer.
Sri K. P. S. Nair, B.A.,—Assistant Administrative Officer.

(¢) Cigar and Cheroot Tobacco Research Station, Vedasandur (via.) Dindigul (S. india),
Sri T. Krishnamoorthy, B.Sc. (Agri.)— '

omist,
Dr. D. M. Gopinath, M.Sc., Ph.D. {Minnesota)—Bosaniss,
Sri A. Sambasiva Sastry, M.Sc. A. R. 1. C.—Chemist,
(d) Hookah and Chewing Tobacco Rese

Sri B. T. Sajnanj, B.Ag.-—-Agronomist. ’ ' *

() Wrapper and Hookah Tobacco Research Station, Dinhatq (W.benga!).
Sri G. C. Patel, MS. (N. Carolina)—Agronomist.

(f) Cigarette Tobaceo Research Sub-Station, Guntur (8. India).
Sri 8. ‘Viswanadham, M.Sc.—Plant Breeder, .

§ @ To@abcqqo Research Station, Hunsur (Mysore).

Sri N, L.)—Pathologist, L oan
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"z, TYPE
_Fi IE CURING 5
BARN

Production of yellow tobacco commenced almost a hundred years
ago in America. Though from time to time certain rcﬁnemen.ts have
been incorporated into the flue curing barns, it is only during the
past 20 years that Scientists and Engineers have spent their energtes 10
redesigning barns.

In one such improved design, the ridge ventilation runs alonng
the whole length of the barn unlike in the present one. The botto
ventilation is provided by means of 3" dia. holes at the plinth level.

The improved design will aid in getting a better cure and cut
down fuel consumpticn fer curing.

If you are abc.:t to build a new barn and interested in ?hﬁ
new design, please contact the Experimental Department, Indian
Leaf Tobacco Development Company Limited, Rajahmundry, or any

one of the branches of Indian Leaf Tobacco Development Coempany
Limited.

At the Service of Andhra's Tobacco Growers

INDIAN LEAF TOBAGGO DEVELOPMENT OQMPANY LIMITED

(Incorporated in the British ‘sle:

&
QUALITY PAYS; AIM AT QUALITY, NOT QUANTITY

ILT, 22
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