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f.;}onl.rnl of the Pﬁlalu Unltlen Nematud{:
(Heterodera rostochiensis Woll): Campaign on the Nilgiris

iy
A, R BHASKARAN!

Introduction: Discovered in 1961 on the Nilgiris for the first time in India.
Heterodera rostochiensis has been a very serious pest, known' popularly aTE
“ Golden Nematode of pnlalues Repeated surveys were made to locate ané
keep track of the spread of (his infection in the potato fields and the currenl
estimate of the affected area is 3050 acres which is approximately 15'}{, of the
total area cultivated under potato in the Nilgiris.

On the Nilgiris the Golden Nenmmdc appears Lo have been mimduccd
alonge with seed nnparis in the past ‘(Seshadri and Sivakumar ]962} s multi-
plication and spread is found cncouraged by the prevalence of mono-Cropping’ of
potatoes year after year. and the conducive climate, Infestation at Lhe level of
50 Cysts per 100 mille-litre of soil has been known to affect crop pm'fc-rmance
and reduce yields. Infection at higher than 300 cysts per 100 mille-litre is
observed to very severely affect the yield. Often ai this level of infestation,
farmers fail to harvest a crop. Symptoms of nematode infestation include an
unthrifty stand, (in the initial stage), yellowing in patches, similar to N defici-
encies, and dying out of whole plants, Symptoms may manifest on an entire
field, or in parts of it, depending upon the distribution of the nematode popula-
tion in the area,

Control measures include use of nematocides and crop rotations. The
disease 1s best controlled by abandoning cultivation of the host plant in an
affected area. When, for other reasons, it is not possible, long_ term rotations in
which the host crop appears in a cycle but once every four or five: years. would be
only recourse. Even for this bioJogical control measure, the initial population
level in an infected field would have to be brought down considerably in order
that crop relation may cffectively keep the population at levels which would
permil the.cultivation of the host plant successfully in the cycle. Therefore when
a lotal prevention of the cultivation of the host plant is not:possible, chemical
treatment of the soil followed by crop rotations is the only effective way for
controlling the menace.

The project since its inception has beei evaluating the known nematocides
in the market and has found that Fensulfothion (Benjamin et. al;;, 1959) marketted
in India under the name * Dasanit” and, in Europe, under thc name
" Terracur-P ", used as a 10%, granulated formulation is the most affective, The
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Project invited the expert opinion of leading Nematologists of the world, of’ the

‘Indian Agricultural Scientisis of repute and of the Plant Quarantine experts of
the Government of India and came to the conclusion that the total prevention of
potato’ cultivation on the Nilgiris District is not at present a feasible solution.
The only desirable control measure according to those exports is the use of
Fensulfothion on every known infested field for 2 minimum of three seasons,
consecutively, and follow up with a rotation of crops in which polato would
appear only once every yeur or two. The Namatode control campaign starts from
this advice of the special international commitiee constituted by the Government
of India and the Government of the Federal Republic of Germany, a year age,
in 1970,

The Campaign: The objeet of the campaign is to treat and protect 3050
acres known to be infested with the Golden Nematode with Fensulfothion and
arrest lurther spread of the disease. It involves the application of 120 kgs of
Dasanit (109, Fensulfothion granules) per acre (300 kg/hec) as a first application
in 1970-71, followed by two subsequent applications in 1971-72 and 1972-73,
the latter applications being at the reduced level of 60 kg/acre (150 kgs/hec)..

. This paper is a report on the plan and progress of the first phase of this
campaign,

Discussion: The campaign can be considered under: (1) use of the
highly poisonous chemical in a safe and effective manner ; (ii) treating each and
every infected field without any exception and  (iii) makin ¢ satisfactory financial
arrangements to meet the cost ¢f the Campaign.

. The chemical 0,0 - diethyl (-0-(4-methyl sulfinyl -~ phenyl) - mono thio-
phosphate, called Fensulfothion, (Lgg=2 mg/kg) (Anon. 1971 a) has been known
to cause serious depression of choline esterase activity and also reduce longevity
in male rats on intake even at 5 ppm. (Doull ef al. 1971). The use, therzfore. of
this chemical has to be done under strict technical supervision and the handling
of the chemical should be strictly under protected conditions qur:h as with gloves,
masks ete. (Fig. l}

The chemical.'ihcrel‘ ore, could not be distributed fo the farmers as such for
handling and had to be applied under departmental supervision to avoid accidents.
The men engaged for application had also to be properly clothed and protected
from coming into physical contact with the chemical. They had to be provided
with masks to prevent inhalation of the fumes as it has been known that even
inhalation of contaminated air is likely to cause poisonous effects.

To avoid prolonged exposures, the batches of men engaged in this
programme were rotated and given intervening periods of rest 1o permil recovery
(rom their lowered choline csterase activity. In order that the men used in the



302 The Madras Agricultural Journal

campaign may have absolutely normal health they were specially. fed daiﬁy;dﬁrﬁng
the campaign with adequate nutritious food, as a precaution against any loss.of
vitality among them causing accidents.

FiG, 1. Aperson cngagcd in the field application of the chemical with
protccnon from contacting the chemical

Detailed instructions had to be given to each working group applying
Dasanit on First Aid action in the event of accidental poisoning and every unit
carried an-injection syringe, ‘ampules of Toxogonin, tablets of atropine sulphate,
etc. In order that victims needing medical attention may be properly taken care
of medical men in the*district were given special training to handle Dasanit
poisoning cases. Instructions-on the treatment of different levels of poisoning
were freely made available in every dispensary and medical aid centre and
adequate stocks of oxygen cylinders (25) were specially provided through the
courtesy of the Director of Medical services, Madras at the district Head-guarters
Hospital for cases needing administration of oxygen for recovery. Large supplies
of Atropine sulphate tablets and Toxogonin ampules were specially imported for
the use of Dasanit victims and issued free through the hospitals.

Nature of poisoning and its cure: Poisoning occurs usually through inhal-
ation of vapours, by swallowing or through slow absorption by the skin and results
mainly in a variable inhibition of the enzyme, Acetyl Cholin esterase (Elr/Wi, 1969).
Tt is likely, other enzymes and nerve substance may also be toxically affected,
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Symptoms of poisoning -include, frequently, headache. nauseca, sweating,
vomitting, narrowing of pupils, low blood pressure and slow pulse, The chemical
often- causes psychogenic reactions with symptoms characteristic of Organo-
phosphorus poisoning and only the lowering of blood Choline-esterase activity
gives conclusive evidence of real poisening.. Efforts, therefore, had to be taken to
develop capabilities for determining the level of choline esterace activity in blood
samples of persons engaged in the campaign, This could not be done easily as no
medical institution in the State had a reliable, efficient and satisfactory method
lor carrying out repeatedly large numbers of this test rapidly. It was more than
necessary that the lowering of Choline esterase activity in the blood of persons
exposed to Dasanit be detected sufficiently early. before even the other symptoms
became manifest, as otheswise, poisoning cases, even the few which occured, scare
away farmers and labourers. As one stage; the project had to requisition for the
‘assistance of 300 army personnel for the campaign as labourers were afraid of
bzing poisoned and refused to come for work.

Finally, a chaline esterase Test kit (Anon, 197]1) was obtained specially
from the manufacturers of this chemical and the Pathologists of the District
Head-quarters Hc:-sigital and other officers in the Project involved in the campaign
were thoroughly trained in the use of the kit and periodical choline esterase
activity was depressed below 87.5%, of the normal blood level, the individual was
given a rest period with immediate effect for recovery and taken back on work
only when he recovered and reached a 1009, level, In a few cases when the
esterase activily dropped below 624%, the individual was permanently debarred
from any association with the campaign.

Inspite of every precaution laken 64 persons had to be hospitalised and
treated before they recovered frém the symptoms. An interesting observation
made during the campaign indicated the great need for strict vigilanee in the use
of this chemical. Poisoning cases usually occurred on the afternoons prior to
holidays. such as Saturday afternoons, when both the workers and Supervisors
tend to slacken their attention on protective mzasures. They were also noticed to
crop up whenever the officers supervising the application were temporarily absens,
Except in a couple of cases, no poisoning was noticed among the lay public.
Even in these two cases, the poisoning occurred due to drinking of water which
was specifically prohibited. 1t is noteworthy. that not even a single fatal case was
repoited in this campaign which distributed over onc thickly populated valley a
chemical in quantities which could have killed people by the millions.

The All India Radio maintained a constant support for the campaign
through its broadcasts for the farmers warning people of the dangers.

Lest, the above should deter future use of this chemical by the farmer it
should also be stated that occassional short time handling of this chemical with
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normal care offers absolutely no problem and several edarlier 'ﬁppiicaﬁbh"i__:iﬂ‘:
rastricted areas had already been done perfectly without any disturbingrcvents;”
The problém arises only. when farge quantitics are handled and. then.i100; ﬁf:»eﬂ"
persons continue 10 handle the chemical for three or more days: cansemlweh

Therefore, usc of this chemical, especially the 5%, formulaiion awu}ab!c ml_n,ur
country, should be adequately safe. - :

Treating of every infected field: The T.upngraphy ol the {hﬁlm: rs W:r}-'
undulating and fields are located on steep hills and deep \,llft_',"\ ‘aimt i:nl~ 1he
fizlds are included, under one single survey number and Fragmamed lmld:nj:,:-
do not have scparate identity in fie revenue records. Location of the f&!d _
therefore. which is infected is possible only by on-the-spot. |dnnuﬁcatmn e1thcr
by Tlarmers or the special stafl who . were respons:hlu fﬂl‘ the surva;f I'nr the_
presence of the Golden Nematode. In. many instances the chemlcal Pac}:ed in
25 kg steel drums had to bz minually carried distances up-to even 3 kms and
heights one thousand feet in clevation.

The application ul‘ the chemical is {0 be done m:st earlier than a wer:k to
ten day before planting lime but preferably at the time of pllamlmvI Mmt of the
area under polatoes in a season happen lo be planted almr.abl 51mullanmu~ly
within a period of one month, A large number of fields had- to be’ mdw:duall}r
attended to and application of the chemical made with-out exception whal-so-ever.
and also as close to planting 1ime as possible i advance of the actual p]anl:rg
of the tubers. To achieve this job a fleet of vehmlcs avalIabIc in 1he project 'was
pressed 1nto service to cover a travel of 41, 877 k:ms and a labour force of 3962
persons was employed. (Table 1)

TasLE 1. Moithly distribtion of vehicles nsed

Truck Uimops Haflinger Volkswagon © Volkswagon

e eeps Variant __ Transporier

« T . ¥ B oow B . iB

Month ¢ 0§ & 8 5 B 5o 5%

$ 03§ 0% §-303 8 2t

s £ g & g - 2

: A e . A M- & I X
MNovember i 134 20 225 12,0 526 _— - al 1636
December 6 84 17 343 31914 6 -253 . 26 1394
January I 18 21 732 . 29 1596 I 6} | 36 1705
February 36 186 44 1469 5 351 L 66 155 7765
March 300 797 48 ‘13800 24 14l 20 1293 209 © 9354
April — = 12 M3 10 572 20 902 95 4633

Total 84 2219: 162 4492 113 . 6100 49 2577 542 - 26489

Note : The figures under “number of days™ mdmmes the “number of vehicles days™ i.e i'
4 vehicles are used for only 10 days in a month, the' ‘figure shown would be “40°T
for the ‘month,
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Periodical meetings were conducied in the villages with the infested fields
anpouncing the campaign and explaining (o the farmers precautions and zctions
to be taken by them. The farmers were [urther reached through letters written
individually to cach of the infected farmers. A loud Speaker Van specially built
out of one Vollswagen transporter was sent around announcing the campaign
to all villages, well in advance of the campaign, again two to three days before
the campaign and during the actual application time, Detailed broadcasts by the
All India Radio were maintained informing the concerned farmers about the
programme of application in their fields a day or two in advance of the actual
date of application in their fields. A series of Radio talks werc arranged ard
experts in the Project described the campaign and the need for it and the ways
farmers can co-operate in the control of the Golden Nematode in Tamil.

‘The actval programme of application was accomplished by organising
different groups of officars with specific responsibilities in the campaign such as
the planting group, the pegging group, the application group and the accounting
group,. The planting group had the responsibility for collecting data on the
fields to be treated, farmers -concerned, days of planting of crops, quantity of
material required for treatment day-wise.* Also this group was responsible for
arranging the training of labours and staff used in the campaign. They also
provided evervone with protective clothing such as gloves, face masks, overhauls,
gum-boots etc. and the equipments such as field trays, screens for protecting
streams, wells and water sources.

" “The pegging group was responsible lor inspecting the field to be treated in
advance by about a fortnight of planting have the ficld identified and properly
demarcated with special red painted pegs. They had the responsibility also for
acquainting the farmer  with the details of precautions etc., to be taken and
supply of requisites such as labour etc. The pegging group consisted also of a
District Agricultural Officer with the special responsibility of checking that this
pegging has actually been done well in advance of the actual date of application,
so that the men and material on moving to the site for application do not find
cither the field un~-demarcated or the farmers’ absent,

The application group -consisting of .an cxperienced group leader and
trained labourers, totalling four to ninc persons, spread the chemical on the
demarcated fields in the presence of the farmers. The leader of this group is
responsible for the distribution of the requisitc quantities ‘of chemical to cach
of the labourers and also for ensuring the uniform spread of the granules on the
ground. '

The accounting group consisting of an Extension officer and Gram Scvaks
maintained on the spot records of areas treated, quantity of chemical used,
signatures of the farmers concerned and collected the token payment of Rs, 100/-
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per acre each which every farmer whosc field has' been trealed with D;Fbamt WS
expecied 1o pay. The total-amount so Collected in this camp:r:gu ﬂ.:thm:t any;
separate stafl assigned for recovery of this revenue to the S%ate*:x cvct15
Rs. 3 lakhs. This collcetion of revenue is jtself an achievement xmnhipétsall"
mention ‘because in no known carlier instance in"the annals of” t!}:a dc]mrfménl'
did one see such as a large amount collceted with ‘absolutely no-special’ Staﬂ'"
provided for it and in so short a time.

Making m'fi".facmn Sfinacial arrangements ! The cost of the” campaign. on
cach ucre works out 10 dpprmr.mmteh,r to Rs. 4.000/- and the {otal cost-of” the,
campaign is-therefore Rs. 120 lakhs.

The chemical “Dasanit” costing. Rs. 70 lakhs was donated entirely frec
of cost by the Governmen! of Federal Hcpuhim of Germany C.1F. Cm.hm “The
Government of Tamil Nudu has had to. advance a' total of Rs..EZ _ldkh,‘._ .as
customs duty on this chemical so far and other payments are expected.to’ follow,
As the farmer cannot be expected to meet the cost of this programme En't'irel'}.'r
by himself and alsé because the control of the ‘Golden Nematode ,is*‘é-._-n'ati;}nhl'
necessity in view of the fact thav il this control is not immedidtely {aken up
vasl areas under tomato and brinjal in the rest of the-country w ould billu’*ca[tﬁned
with extinction, the Government .of Tamil Nadu took a very 'liurec heaﬂed and
national decision in ordering that' only-Rs.. 100/ be collected from 1he Farmers
for each acre of area treated,

Results: The campaign is an outstanding one in several respeets und
has been a significant success as.can be seen from the yield increases obluined.

Tasee 2. Nwmber of golden nematode. cysts obsered i treated fields
( Root cxamination)

! _ ‘Mo, of fields wiih_.' :
No. of fields - White © - 110100 - Morethan

examined Females=Nil- . white, - 10 white |
{indicates females ~ females

- ) complete control) per plant - perplant -
Irrigated crop 68 : 0 -n v it SRR T O W

Rainfed crop 75 -5 G AR Ey L TR
Total 143 e 48 3.

Note : Yield is adversely affected when he cyst count js. usually more ihan lﬂ per plunt or
50 eysts per 100 'ml of soil. I, : . o

- L. In the field of nemalnde cmltml B p.traliel EJHS'EE: wh-:re sur..ll il largc
quantity of nemntamde Was used.. m one_single campaign, | . (vide,. Htstﬂgmm
next page). 2. The precise plaumng and exccution of the campaign ﬂJ]d the
mobilisation of so many resourses for publicity, transport medical aid and conduct
of the campaign-is itself an. lmpnrtaht feature. 'The results on-the control of the
nematode and the range'in increase ‘in yield of potito following  the chemical
treatment are given in Tables:2 and 3;°
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TabLe 3: “Yield data in kgiha of patate from fiells treated with Dasanit

Average vield Average vield  Percentage increase Mo, of fickds
before after in yield due to - sampled at
treatment 1970 {reatment treatment randem
Irrigated crop - 13395 ; 18685 39.5% 25
. (20 10 166)
‘Ruinfed crop o670 12845 32.8% 10
(20 10 85)

Note: The figures in brackets indicate the runge of increase’in yield

Today the farmers are solidly behind the campailn and the Project is
«confident that the second and the third phases of the campaign would also be
completed successfully in due course and this campaign would stand out as a
great examp'e for many more plant protection activities,
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