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During 1965 and 1966, 60 nurseries on 52 estates in most of the up-country plant­
ing districts of Ceylon, were sampled and the level of eelwoim infestation determined. 
Pratylmchus taosi was not detected in 24 nurseries, infestation was very light in 16, light 
in 13, moderate in five and two nurseries were heavily infested. 

Results of a nursery soil fumigation experiment have shown that methyl bromide 
is better than DD for controlling P.ioosi, and has several other advantages; but at-the 
present recommended rate of application, it is more expensive. 

There b still no direct evidence that nurseries can become re-t'nfeyied by eelworms 
carried in water. 

There is little doubt that the most important mode of spread of the root 
lesion eelworm, Pratylenchus loosi, from estate to estate arid even fiom dis'tricTto 
district, has been by transporting rooted cuttings. There is also strong circum­
stantial evidence that heavy eelworm infestation of new clearings usually originates 
in the, nursery. For these reasons it is. very important to know the extent and level 
of eelworm infestation in estate nurseries and whether the control measures practised 
are adequate, This paper presents results of ah eelworm survey of estate nurseries 
and also gives details of a soil fumigation experiment in winch methyl bromide was 
compared with X)D ; water as a possible source of rc-infestatioh was also investi­
gated. ; 

Nursery sarvey . ,, 

All estates above 30G0.ft in elevation from wbjch P, host has been recorded, 
were listed and 52 estates chosen at random; but ensuring proportional representa­
tion of the different planting districts. The nurseries oh these estates were sampled 
by taking between 100 and 200 well-grown plants from each nursery, die number 
depending on the size of the nursery. /Plants; were taken.in groups of ten from 
several sites, the sites being selected at random. Roots of the selected plants were 
freed from soil and brought back to the TRI for eelworm extraction by the method 
prescribed by Hutchinson (1962). Soil from around the roots was thoroughly 
mixed, ten soil samples taken and eelworms extracted from each sample by a modi­
fication of the Baermarm funnel technique. The levef of infestation was given, an 
arbitrary rating, details of which are given in Table 1. 

T A B L E Arbitrary rating- of level of eelworm infestation 

Roots " Soil* "'• 
(No. o f f . loosi (No. oiP. loosi 

per g root) per 100 g soil) Rating 

Less than 5 Less than 1 Very light 
6-40 1-5 Light 
41-IC0 6-25 Moderate 
101-250 26-70 Heavy 
More than 250 More than 70 Very.hcavy 
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FIGURE I -Fumigatum of nursery beds and hags with methyl bromide ----- It is more convenient to fumigate alternate beds and after 48 hours 
.iransjrr the polythene sheets to adjacent beds 



As might be expected, there,was^ ver^do^ eorrelati^ 
of the root and soil extractions. Where"the ranngsToffne two melhods of extraction 
differed, the higher rating was given. P. l o o s i was.detected in..60 per cent o&the 
nurseries sampled. Details are given in Table 2. 

TABI-R 2—Eelworm infestation of estate nurseries 

District 
No. of No. of Level of infestation (No. of nurseries) 

District estates Nurseries 
visited sampler! None Ver> light Light Moderate Heavy 

Badulla 5 7 •I 5 
Dickoya 5 5 2 1 1 t 
Dimhula 15 18 - i <» 7 3 
Hapuiale" T. . •;• 4 - 2 " • • « . -

Hcwaheta 3 4 •I t i • 
Madulsima I 1 I _ _ -Maskeliya 4 4 I 1 
Malurata 3 3 1 1 1 
Nuwara Iiliya.* 2 1 1 _ 
Passara • i 3 2 1 _ — 
Ramboda ' . . . 2 2 — 
Kangalla 2 2 — 
L'da Pussellawa . 4 4 1 3 - -

TOTAL 52 60 24 16 13 5 2 

During the survey, details were obtained of the method of soil fumigation, if 
any, on all estates visited, and are given in Table 3 along with the corresponding 
levels of infestation. Where sod was fumigated, DP was the futnigaht used on all 
estates except one, where Nemagoa was used. , 

T A B L E 3—Methods of soil fumigation and level of infestation 

Method of fumigation 

No fumigation 
Only hag sod fiiHusateS 
Bag soil & beds fumigated4 

No. of 
estates 

Level of infestation (No. of estates) 

None , Very light Light Moderate' Heavy 

22 10 6 4 2 "" 
2S ; 9 6 3 2 
10 5 2 ;t - ' • • -

W: 16 , 13, .' 2; 

* This category includes only those estates that fumigate the nur^y IK^S cvery'ycar. 

'-Tln^^^ts presented in' TaWe 3 must not be^ misinterpreted; On^thWsurfacer 
it looks WiPnrfftlirf^iib^ as; good as" if hbf r^er-thah ̂ tie^the^^reahneTrrir* 
The h^c&iikeh/'rea^ foir^his is'thaf although P. haibfcehrec^ 
estatesi nearly half thenutseries-'are on; eclworm-frec -siteif'ahd:na^-a^'ite)«$orm-f • 
free source of soil. ToI put it .bluntly, these estates are lucky;1 Two maid con­
clusions can be drawn from the data in Table 3. First, Fumigating only bag 
soil is qjaite unsatisfactory for the cmttrt^^-P.Sosir; ses^udh/j evetrl 
when both the bag soil and the nursery beds are fumigated, 100 per cent control is 
not-always. achieved. The first conclusion is what,one wouhiexpect. .Iftheberis 
are infested, there is nothing to prevent P.loosi moving from the beds tnto.thes bags* 
The second conclusion is more difficult to explain. Assuming that the fumigation 
was carried out according to the recommendations given by Kerr (1963), there -
seem to be two possible reasons;; either fumigation with DD is not 100 percent 
effective, or nurseries become reinlestcd, themost likely source of rdhfestation being 
the water used in lutrseries. Experiments were designed to investigate these possi­
bilities. 
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1 1 'Ah experirherkw&^^ 
for nursery soiL There were three treatments in four 'rahdornriea blocks, the 
first treatment being the normal DD fumigation which involves separate fumi­
gation of the bag sou and ofthe nursery beds (Kerr 1963)." The second treatment 
was the same as the first except that methyl bromide at the rate of two pounds 
per 100 sq ft was used instead of DD. In the third treatment, the bags were filled 
with soil.and placed on the nursery beds and then the bags and beds were fumigated 
together with methyl bromide at the same dosage rate. The soil used in the experi­
ment was topsoil from an infested held. Four weeks after fumigation, soil from the 
first two treatments was added to bags which were, placed on the nursery beds. 
.Cuttings of clone TRI 2024 were then planted in all the bags and the level of in­
fection in the roots determined six months later. Percentage.rooting and growth 
of rooted cuttings were also measured. Results are given in Table 4, '-! 

TABLE ^—Fumigation of njrsery soil with DD and methyl bromide (MB) 

Fumigation of bag soil and bed soil 
Separate Combined 

DD MB MB 

P. loosijg root . . . . . . 11.1 1.1 0.0 

% rooting >• • ;.•.< •... ..,> •• 54.5 . 66; 2 • • • ' 83.9 • ."• 

Mean weight of rooted plants (g) 39.9 ' 50.8 58.3 * 

Differences not significant at P = 0.05 are bracketed. 

Not only did the combined methyl bromide fumigation (Treatment 3) give 
better control of P. laosi than did DD, but peicentage looting was higher and growth 
of rooted plants greater!. Figure T shows a nursery bed being fumigated with 
methyl bromide. , . . 

In the experiment described above, planting of cuttings was delayed for four 
weeks following.methyl bromide, fumigation, but this was only to provide a strict 
comparison with bD. Further experiments have shown that cuttings can be 
safUy; planted.$4 hqurs, after .the., pplvdienC;,sheet has-been, removed.! 
r^mrnendationsj/bj* fumigation of nurseries with methyl bromide have, 
alreWy been j^yea^err; i&: Vy Onu^m l'966i and these are now confirmed., 
A cm rent experiment isdesigned to'determine if the recommended dosage rate of 
2 lb per100 sq ft can bereduced. Results are not yet available. 

Water as a source of re-infestation :/ / yt J [ ( . 
• i..--;. . . . . • • •>.? •: , . •• . • . .• . . ; . 
• It has been suggested by many Superintendents that nurseries become rein-

fested by eelworms carried in water. This is a very real possibility, but unfor­
tunately there is no easy* method of checking water for the presence of eelworms. 
Thousands of gallons of water are used on an estate nursery every day during dry . 
weather and'it is virtually impossible to check a safficiently large volume of water-
to make the results worthwhile. Instead we have tried to infect a nursery by using 
water directly from an infested field. Two small nursery beds, each of 360 cuttings 
were used in this experiment. Water directly from an infested field was used to 
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water one bed, while for the other, water.from the same source was held in sedimen­
tation tanks for 24 hours before being used: "Level of infestation was measured 
after 6,and 12 mcoiths, but no P. torn,was detected in either bed. 

Discussion 
The root lesson eelworm, P. loosi* was detected in 36 nurseries out of 60 sampled 

—60% infestation. As:the estates were selected at random and the sampling was 
at random, there is evety reason to believe that this represents an accurate picture 
of the level of infestation of nurseries on estates from which P. toast has been re­
corded. The position is far from satisfactory and it is important to look at the 
possible reasons for it. In the first place, only ten of the estates visited practised 
the soil fumigation treatment recommended by the TRI (Kerr 1963). None of 
these estates had more than light infestation., but even this is not satisfactory and 
it would appear that DD does not give the best control of P. host This was con­
firmed in the experiment in which DD was compared with methyl bromide. The 
experimental conditions were particularly severe, because topsoil with heavy eel­
worm infestation was used, a situation which would never apply in an estate nur­
sery. In addition, there were many living tea feeder roots in the soil and it is possible 
that eelworms within the roots would be protected from DD, whereas methyl bro­
mide might penetrate such roots. We still believe that under normal estate con­
ditions DD, properly applied, gives good control of P. toost, but there are many 
ways in which it can be misapplied and wc consider that better results will be 
achieved by using methyl bromide. The most common way of misapplying DD 
is the failure to fumigate the nuisay beds amy year. . If a nursery is infested, and 
it would appear that 60% of them are, the infestation will remain year after year 
in the beds if they are not fumigated, and there is nothing to prevent P. loasi moving 
from the beds into the bags and infecting the rooted cutrings. We have also noticed 
that soil is frequently stored more than one foot deep before injection. There are 
other disadvantages of using DD : the nozzle of the injector may become blocked 
and soil has to be stored for at least four weeks before cuttings can be planted. Apart 
from the inconvenience which this entails, it is possible for the fumigated soil to 
become contaminated with untreated soil during storage or while filling the bags. 
The use of methyl bromide eliminates all these possible sources of infestation—it 

fives better control of P. loosi, the nursery beds are treated at the same time as the 
lied bags, the soil is not stored after treatment and there are no nozzles to be 

blocked. It also promotes rooting and growth of cuttings. 

Nine hundred bags, four inches in diameter, can be placed on a 100 sq ft nui-
sery bed, which for fumigation, requires 2 lb of methyl bromide at approximately 
Rs 3.50 per lb. The cost of fumigation is, therefore, 0.78 cents a bag, appreciably 
more than the cost of DD fumigation. 

Water used in the nursery must still be considered as a possible source of re-
infestation but there is no direct evidence for this. We have been unable to infect 
nursery plants by watering them with water direcdy from an infested field, but 
further work on this aspect of nursery management is desirable, because it will 
operate irrespective of the method of soil fumigation; 

Finally, it must be emphasized that there is little advantage in fumigating a 
nursery if it is hot surrounded by drains to prevent reinfestation by eelworms carried 
in run-off water from adjacent fields. 
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