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THE OCCURRENCE AND CONTROL: OF THE' .
ROOT-LESION EELWORM  (PRATTLENCHUYS LOOSI)
© R U INCNURSERIES: < 0 o

A. Kerr & M.K. Vythilingam

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

Results of a nursery a0il fumigation cxperiﬁtni have shown that methyl bromide
is better than DD for controllipg P.fousi, and has scveral other advantages, but ar-the
present recommended rate of application, it is more expensive,

. There i's‘stiﬂ‘_riﬁ'diréété’vi'dmcc that nurseries can become re-infesied by eelworms
carried in water. - . L . A )

There is littde doubt that the most important mode of spread of the root
lesion eelworm; Pratylenchus loosi, from éstate to estaté and even fiom district to’
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 contro] miedsures prac i
are adequate, This paper presenis results of an eclworm survey, ol estate nurseries
and also gives details of a soil fmigation experiment in which methyl bromidé was
comgarcd with DD ; water as a possible source of re-infestation was ‘also investi-'
gated, .

Nursery sarvey ., . . |

- All estates above 3000 ft in elevation from which P, loosi has been recorded, .
were listed. and 52 estates chosen at random; but ensuring. proportional representa--
tion of the different planting districts. The nurseries on these estates were sampled
by taking between 100 and 200 well-grown plants from each nursery, the number
depending on the size of the nursery. “Plants; were taken. in groups of ten from
several sites, the sites being sclected 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 takerand eclworms extracted from each sample by a medi-
fication of the Bacrmann funne!l technfgue. The level: of infestation was- given. an
arbitvary rating, details of which are given in "Fable I, . ,

- Tanrg 1—drtitrary rating of level of eeliworm infestation -

Roots

Soil

(No. of P, loasi - {No. of P. {foost :
per g root} per 100 g soily Rating
Less than5 - . Lessithan 1 - . Very light
6-40 1-5 Light
41-1C0 : 6-25 Moderate
101-250 : 26-70 L Heavy
More than 250 Mare than 70 Very heavy
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As might be e’xpectetf there, was 3 very. close cerrda een  the, results
of the root and soil extractions. W’hcrc ‘the ratings for the two ntﬁo&s ofexua?@ﬁn :
differed, the hig cgfr rating was given. . P. loosi was:detected in 60 per cent ofithe
nurseries sampl Dctaxls are given in Table 2. Sy ,

' TAB[& 9Erliworm infestation of estate nurseries.

o Ne.of  No, of Level of Infestation (No. of nurseries)
Digtrict estates  Nurseries

visited  sampled None  Very light  Light  Moderate  Heavy
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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 cnnupnn&mqa
levels of infestation. - Wlmrc soil-was fumigated, DD was the i‘umlqant used on all
€31A1es EXCEpt one, whcrc Nemagon was used. ‘

‘FaBLE F— M’r!hﬂds 0[ soil fumigation and level of mﬁmmon

Level of infestation (No. of cstah:s}

No. of
Method of fumrigation: © . ., estates None . Verylight - Light - M ¢ - Heaty
No famigation ... .. 22 10 8 4 g T
Only bng woil fnmlgatcd A 9 8 6 - 3 i
Bag soil & beds fumigated™ .. 10 5 2 4 =i -
EUPNCEIE N ;B A4 W16 13, oo h Lo

S

4 ‘Thn cauég“nry mc]udf-t anlv tlmsc estates that l'umnga.tc the mmcry hu:ls cwry yrar

'I‘he esults présented in Table 3 must: not’ be misinterpreted: On: thcsurf‘acc,
it looks P Tuntigation i as' good-ds; if Mok bettcr*ﬂmh"“tlie tithér-{1éa thiverts.
The tiiott Hkely teagow for-this s that alihough P loosi has been’tecarded: on“these<
estatés; néarly haif the niurséries 'are on cetwormefree sités and have an ‘eehiorm-
free source of soil, To put’ it”bluntly, these-estates’ are Tucky:” Two maid con- -
clusions can be drawn from the data in Table 3. First, fumigating only the bag
soil is gpite unnsatisfactory for "the. controi: -0f. P: :loosiyy - sepondly; -evew'i.
when both the bag soil and the nursery beds are fumigated, 100 per cent control is
not-always:achieved.: - The first eonclusion:is what.one-would-expect.. .. 1fthe beds
aresinfested, there is nothing to prevent P.leosi moving from the beds mm-_-ttwbags:»
The second conclusion is fnore difficult to explain.  Assuming that the fumigation
was: carried. out according to the recommendations given by Kerr (1963}, these
seem t0-be two possible reasons: ; cither fumigation with DB:is not 100 per-cent -
‘effective; or nurseries. become reinfested, the moost likely source of reinfestation being
Ll:]c water used in nurseries.  Experiments were designed to mvattga.tc these ‘possi

ities.

,25 I.



ylbromideand b ." e "..f L WAL

1[313 [ERSETRFCL S F |f

“ifn N § P .!:' l‘}! [GF LTIyt
A experimbnt 'wils 'deslgned fo compare mcthyi bromvde id I)D as’ﬁlmigants
for nursery soil. There were thrt?: ti?::tmcnts ‘in four'! far?gomtzed blocks, the
first treatment being the normal DD fumigation .which involves separate fami-
gation of the bag soil and of the narsery 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 treatmeat, the bags were filled
with soil,and placed on the nursery beds and then the bags and beds were fumigated
together with mcthyl bromide at the same dosage rate, The soil used in the experi-
ment was topsoil from an infested field. 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 détermined six months later. Perccntagc rooting and gmmh

of rootcd cuttmgs were also measured. Results are gwen in 'I’ablc 4,. n

TABLE 4--~—Fum1gahon of .wrmy soil w:th DD and mtl:)! brom;a'c (MB}
Fumlganon of bag soit and bed sonl

| oD Separate i ‘ Co?lbén‘:d
P, loon[groot | — f ey .4‘—.11.1 ‘ . Ll . O.Ii'
%motmg R """'1-3,- i - 545 66127 8.9, L
Mean we,;,}’.@ c;fn;o:cd plants () . 399 Lso.ai PR 3

Diﬂcre:l\c.:c;ngt sfgniﬁéan; af P = 005 are bracketed.

+Not!: only. did: the combmed methyl bromijde fmmgatxon {Treatment-3) give :
better comrol of P. lpost than did DD, but peicentage 1coting was higher and growth .
of rooted plants greater, hgure. 1 shows a nurscry bed bemg futmga!ed wu'.h
mcthyl brormde . .

In the cxpcnment dacnbcd abovc, plantmg of cuttmgs was delayed for four
weeks following methyl bromide fumigation, but this was only to, provide a stict
comparison” with” DD. “Further experiménts have shown that cattings can be
safely; planted 24 hquts after the, pplyx,henc sheet has been removed.; Tentative

nu;serles with. methyl bromide have;
alpeady been | g!vea (Kctr &. Vyth:hngam 1966) and thege are now
A ‘cuirent experiment is designed ta determine if. the recommended dosage rate. of
2 b per 109 sq ft can be reduccd Rcsulu are not yet avallablc E T S

L oElt L SnErneiave e’ .. P

Wateruasonrceofre-infestaﬁon - f:'.r"" R B xlu

!‘ Sk a4y |'F ; -
it has: been suggatcd by many Supcrmtendmts that nurserics bccnmc rein- -
fested'by: eclworms: carried in-water.. This is a very real: possibility, but unfor- -
'tll‘t;ately gmr;: is no ezsfye method an water for the presence of eelwordms
ousands of gallons of water are on an estate nu every day during
weather and it is virtually impossible to:check a snﬁimerx:gyy large volt‘lrmc of watg'
to make the resulis worthwhile. , Instead we have tried to.infect a nursery by using
water directly from an infested ficld - 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 sedimeri-

tation tanks for 24 hours before being used. ~“Level of infestation was measured
after. f,and 12 manths, but no P. losi was detected ip either bed. -

Discussion - - S e

The root lesson eelworm, P. {ossi, 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 every rcason to believe that this represents an accurate picture
of the level of infestation of nurseries on estates fram which P, feosi has been re-
corded. The position is far from satsfactory and it is-imporiant 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. loosi. 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 eclworms within the roots would be protected from DD, whereas methy] bro-
mide might penetrate such roots. We still believe that under normal estate con-
ditions DD, properly applied, gives good control of P. loosi, but there are many
ways in which it can be misapplied and we consider that better results will be
achieved by using methyl bromude. The most common way of misapplying DD
is the failure to fumigate the nursery beds every year. . If 2 nursery is inlested, and
it would appear that 609, 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, lposi moving
from the beds into the bags and infecting the rooted cuttings.  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 passible 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
gives better control of P. leosi, the nursery beds are treated at the same time as the

lled 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 nu-
sery bed, which for fumigation, requires 2 lb of methy! bromide at approximately
Rs 3.50 per Ib. The cost of fumigation is, therefore, 0.78 cents a bag, appreciably
— more than the cost of DI} fumigation, - '

Water used in the nursery must still be considered as a ible source of re-
infestation hut there is no direct evidence for this. We have unable to infect
nursery plants by watering them with water directly 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: . ' o

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

Ackmwledgemts

We wish to thank the Superintendents of the 52 estates from which samples
were taken for their help and co-operation. This wortk would not have been

'ipo'lgbb without the combined efiorts of all membe:s of the Nematology Division,

4,



Referenced

Hurcmnson, M. T. (1962).  Rehabilitating tea soils : 1. Susceptibility of plants
now in use to the root lesion nematode, Pratélenchus loosi. Tea Quart. 33 :

138-140.
KERg, A. (1963). Fumigation of nursery soil.  Tea Quart. 34 1 150-151.

KERg, A. & VyTHiuncam, M. K, (1966). Fumigation of nursery soil with methyl
bromide. Tea Quart. 37 ¢ 162.

(Aceepted for publication — r4th Oclober 1966)

28





