THE TREATMEN’I‘ OF PORIA ROOT

DISEASE OF TEA.
C. H. GADD, D. Se.

It wnll be admltted that the methods adopted in the past for the
eradication of: certain root diseases, particularly that caused by the
_ fungus Ponia hypolateritia commonly known as Poria, have not been
markedly successful. There is as much Poria root disease on tea
estates today as there was 15 or 20 years ago, and few estates can
claim to -have eradicated the disease This state of affairs is not
due to indifference on the part of estate f;ltpermtendents nor to the

disease bemg of such a type that ‘cradication is impossible. The
* fault lies in the method of control .which has been adopted.

The method used in the past -may be bneﬂy described . as
follows —_— . :

1. The Coustructmn o] Isolation Tfeuches —1 place this
operatmn first, as trenches have come to be regarded as the most
important part of the treatment, although at best, trenches are but a’

. second line of defence and that a passive one.

2.. The Removal of Dead and Obviously Dying Bushes.—By an
obvnously dying bush is meant one which looks very sickly as
judged above ground.- Any bush which is severely attacked by root
disease is dying, yet for one or two years after becommg infected,
it may not show any-sign above ground that anything is amiss, and
consequently the ‘bush may erroneously be ‘judged healthy. The

general practice in the past has been to remove obviously dymg
bushes only.
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The j.)revailénc.e' ’of Poria 'root“dik'é."‘me on St. Coombs has-afforded

an opportumty for its closer study than has been _possible previously,.

and it is now possuble to indicate where past treatment has been
faulty and to suggest an improved method of control:  In .view of
past advisory work and a few lectures to Planters’ Associations 1
réalise that much that | may say this mormng will not be news to

" many of you. ‘Yet at the risk of repetition, and of flogging a dead
<horse; I decided to take as my subject this mcrning '“The Treatment . . .
of "Poria. Root Disease’” as | consider thie matter to be of sufficient

importance to warrant discussion at ‘this conference.

. With the aid of sketch plans of a few of the Porla patches on

St Coombs | hope to be able to démonstrate why the treatment in,

" the past has not been successful, ‘and to indicate the direction in
which control measures can be tmproved o ‘

Our first patch (Fig.-I) is a small one. It ‘was first located in

ff‘ébruary, 1935, when bush No. 22 was observed to be dead. -Along-
_side was a young tea plant, marked § in the figure and. there was -
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hg’ure I —Bushes are repnsmted by numerals and vocancies by 0. Dueased

. ;hlshes .and vacancies cimtaining thé root systems of tea bishes are shown in
_* heavy type, and bushes which on removal dvere found to be. heaithy ‘by italics.
- ‘S md:catcs a supply and G a grevillea stump.



a vacancy between ' an& 15, so there were grounds for suspicion
that” the patth was not brand new. From an early case such as
this we may be able to arrive at some conclusion concerning its
‘ :ongmal source of infection. ‘As the patch ad]oms the roadside and
is_quite near other older Poria; patches the possibility of a dropped
“disease root as a source of infection must be considered. There was
 alsoa grev:llea stump in the patch (marked G in the plan) to whu:h'
. 'some suspicion must be attached. . o :

" Bush No. 22 was uprooted but no contact was made with the
‘root system of the grevillea stump. We had 2 look at some-of the
- upper laterals of bushés 21 and 23 but as they appeared healthy the

bushes were'left. - At this stage we decided to await what would
happen next. The only bush removed in February was No. 22.

In- Oétober of the same’yedr, No. 11 looked very sickly so it
was uprooted together ‘with the grevillea stump and No. 16. No. 18
proved to' be Kealthy and we could find no trace of Poria on the
grevillea spimp. The ev1dence_ is therefore against the disease having
ongmated at the stump

At the same time we attempted to ascertain to what extent the
disease had spread. The fungus was found on the roots of Nos. 5, 6,
10, 16'and 23. The infection on No. 6 was very slight, on one or
" two laterals, but the others had the fungus well established on their
. taproots. - None of them gave any indication of being anything but
healthy as' viewed above ground. Bush No. 28 had been passed
as healthy, in- ‘February, but as a few of the upper laterals only had
been examined it is very probable, judging from later experience,
that.had we gone deeper the fungus would have been found on the
lower roots. _The severity of its infection also indicated the unhkel:-
hood that mfecnon had occurred since February.

Since October, 1985, we have seen no evidence of any further
. disease in -this plot but it is too early-yet to be sure that the disease
has been eradicated. The question naturally arises as to whether
we have passed as healthy, bushes which were slightly affected. Time
alone will show that. The removal of 7. diseased bushes .of which -
two only. looked.sickly must, however, exercise a greater. check on

the spread of the disease than if the two sickly bushes only had been
removed. _
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Gur next patch (F:g ll) is sn:ua.ted in another field and xs'

_ obvuously also not of long standing. . When located in August 1938,
there were but two vacancies and a dead bush No: 18. "This patch oy

is also on the roadside but there is no tree stump to complicate
the question of source of infection. The presence of young patches
on roadsides — and St. Coombs has a surprising number of them
—- can be explained by the dropping of diseased roots when bushes
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' Figure Il.—Bushes are represented by numerals and vacancies by 0. Diseased

bushes and vacancies containing .the root systems of -tea bushes.are shown .in

- hea'vy type. and bushes swhich on remova! were found ta be healthy by ;ia.hcs

“

1n-this patch we were able by’ réot examination, to locate 4

'apparently healthy bushes with infected roots. Bushes Nos.

and ‘19 had severe infections involving the taproot, and Nos. 14

-and 18 had infected laterals on the side towards 15 and 19 respec-
y twe}y In this case the ratio of diséased bushes which showed no
'symptoms above ground to dead bushes was 4:1.

i have been removed ‘for destrucnon ’it may be adwsable to empha- :
. sise the fact that Poria infected roots are highly infectious and great
" care has to be exercised to prevent them being dlspersed in the .
hea!thy tea. Dtscased bushes should always be camed in closed
“'sacks L e ‘ o :

P
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Our next patch (Flg I11), is one in’ whxch the disease has
prog;essed very rapldly during the last 3 or 4 years and illustrates
the way in which the disease spreads outwards from the orginal

centre of infection. [t also affords an :Ilustratlon of what | would
call * plecemeal treatment.’

ln 1933 there ‘were 32 vacancies and we removed 8 d:seased :
bushes. " In 1934, 11 bushes were removed; in 1935, 18, and: in
1936, 7.- In all 38 diseased bushes and one healthy one have been
taken from the perimeter of this small patch since 1982. That -
number may. appear exception;iliy large but it must be understood
that this number represents diseased bushes, not dead ones. No
records were kept in 1933 and 1934 of the condition.of the diseased
bushes, but in 1885 of the 18 removed onl} one was dead and the
others appeared heal:hy Slmllarlv in 1936 only 1 of the 7 removed
was dead. - i

‘In 1938 and 1934 root exammat:on was llmnted to what might
be termed *‘a scratchmg round the collar,”’ so we may conclude that
the bushes removed in ‘these years were in an advanced stage of
attack. In 1885 we instituted a more thorough examination
of bushes adjacent to those uprooted owing to disease. We also
forked through the bare ‘area to ascertain whether any old diseased
tea stumps existed in the area. One only was found, that was in
the row next to bush 21.

The hole made by excavating this stump was used as a starting
point for root examination of adjacent bushes. By drawing back
the earth from the roots of bush No. 85 it is possible to examine -
some of its laterals without” damaging them.’ Similarly the roots
of No. 21 could be examined from the same hole. Both bushes

. were found to be diseased and were uprooted Their removal
B v=resu]r.ed in‘two more holes from which examination could be carried
‘on. .From the site of No. 35 bushes 20 and 34 were examined but
both appeared healthy and so the work in this direction petered
out. From the other hole (No 21) we found the- d:sease on No. 22
thence on:No. 23 when again the work recewed a check as the
" bushes 8 and 24 whxch could be exammed from “this hole were

healthy.
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. Figure. IH.—Bushes are represen!ed by numemls and vacencies by 0.
" Diseased bushes_and’ vacancies containing the root systems of tes bushes are
, Shown in heavy type, and.bushes which on remonal were found -to be ?uaﬂhy
The year of vemouval it indicated in- srmall - ‘type.
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The dead bush No. 39, however, provided another starting .
point and this led to the removal of Nos. 48, 50, 58, 59 and 66.
No. 50 was a poor bush with a ‘much rotted frame but its roots were
found to be free of Poria.

Our objects in this plot were:—

1 To avoid removal of any “healthy bush

2. To cut down costs of root examination to a minimu;n
- by avoiding special excavation-for this work.

The disadvantages of this plecemeal method .of treatrnent are
fairly obvious.- . , , :

1. The work is spread .over a number of years. We had
to visit this plot each year from 1933 to 1936 inclusive.

-2, Fairly accurate records of work done have to be kept.
" Aplan such as we have used this morning is necessary.

' 3. There is a good deal of uncertainty as to when the plot
- can be said to be free of disease.

Concermng the last point you will see from the plan that bush
No. 100 died in 1936 although it had been passed in 1935 as healthy.
You will realise that in 1935 only the roots running towards the
hole of No. 99 were seen. In all probability although it died hefore
bush 88, infection occurred from that dtrection i.e., from a side
which was not examined in 1985. :

It will be realised that this area evén today cannot be certified
as free of disease although it will be admitted that the removal of
‘bushes in an early stage of infection must have done much to reduce
the amount of disease existing there.

_ " This piecemeal method is not one which will recommend itself
te many estate superintendents. The reduction of costs and the

saving of a- few healthy tea bushes are no doubt laudable objects but
in the treatment of this disease they can be sources of faise economy.

So far | have said nothmg of isolation trenches so’l may-inter--
polate a few words here. If trenches had been cut in 1938 around
the Poria patch shown in Fig. -IIl, and sited so that there weére
two rows of apparently healthy bushes between existing vacancies
-and the trench, practically the whole of the area shown in the plan
.'would have been enclosed. - The line of bisshes 15, 30, . . 108,
 18is the’ only liﬁe which could have been: excluded lsgl’anon



tretiches can of course do nothing towards the active eradication of:
the fungus. At best they can prevent the fungus from passing out
of the enclosed area. Consequently, if a trench had been constructed
and only dead bushes had been removed from this patch we may
rightly expect from what we have seen of the spread of the disease
that all the bushes within the enclosed area would become infected
and die durmg the next ten or twenty years. During that time the
trenches would have to be maintained in perfect order and the

. .replanting .of the bare area must be delayed... If these facts. are’

accepted it becomes evident that a moré economical ‘procedure would
be to remove these bushes at once and replant.

A case can be stated for the construction of 1soiaiicm trenches if .
the piecemeal method of treatment is adopted. Even then emphasis
must be laid on the removal of bughes in the early stage of infection
in an attempt to prevent the fungus ever reaching the trench.:
Isolation trenches snould never be regarded as anything more than
a second line of defence which is ail they were ever intended to be. .
Experience has proved that on our hillsides they are very inefficient
and in my opinion can safely be abandoned if we are prepared to
make a determined attack on the fungus by removing every bush on

* which it has become establishied.

"Fig. IV is a plan of a Poria patch from which we have _good
reason to believe that the disease has beén eradicated. This area is
situated on the edge of a ravine in which infected bushes have been

burnt in the past. kn August, 1935 a dead bush (No. 13) and 2
sickly bushes (Nos.. 43 and 48) were observed.  There were
~apparently 11 vacancies.but a diseased tea stump was found in each.

Actually rio tea bush had been uprooted from this area. . The stumps

" and obviously ‘diseased bushes 13, 43 and 48 were dug out, and'the =~
" uprooting ‘of bushes on . the. perimeter was - carried on until every % ... -
. diseased bush and a complete ring of heaithy bushes were removed. -
In all 11 stumps, 17 dnsea.sed bushes and 28 healthy bushes were

s dug out.

- “The number of healthy bushes removedgmay appear . relatwely
N large but by taking them out, we are certainy that no_diseased bush

has been left in the area. Although [ do not attach much importance
to it, you will note that the bushes which are left are separated from

' ‘the diseased soil by a belt from which heaithy bushes only have been
: ";removed Had isolation trenches been constructed the number of
~ bushes. enclosed would have’ been greater than the number of bushes
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removed, and so our u:tal loss is really less than Lf the old method - .
of removing dead bushes and canstructmg isolation trenches had

been adopted.

The number of healthy bushes to be removed from a patch can,
be reduced somewhat under clase supervision and when the disease.
gang is thoroughly trained. On uprooting a tea bush, it will often
be found that.the disease occurs on one side only, that nearest the
discase area. Where the laterals running ‘towards healthy tea are .
themselves healthy there fs no very cogent reason why the next
adjacent healthy bush should be taken out. Where the work has
to be left largely to the gang the apparent sacrifice of a few healthy
bushes will prove economical in the end.
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Figure IV. ~~Bushes are rc}resentcd by numerals and vacancies by 0. Diseased
bushes and vacancies containing the root systems of tea bushes are shown in
heavy type, and biuhes mb:ch on removal weve found to ‘be healthy by italics.
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The aréa shown in Fig. IV was planted with Tephrosia vogela
. after uprooting was completed. In June, 1936 a few Tephrosia
o plants in the area between the site of bush 37 and the vacancy below
it were found to be dead with Poria on their roots. 'These were
uprooted and a search made for the infecting material. This was
found to be a few tea roots, about pencil thickness which had been

OVerlooked in the clean-up. : '

This plot will be planted with tea next year and } feel confident .- ° .

that we shall’ expenence no fiirther trouble with the Poria roof dlS&dSe
mn this area. :

The basis of the treatment | haﬁe he;e described is the removal
of every diseased buysh. The majority of these usually appear
healthy above ground, so to ensure that none is missed a ring of
healthy bushes should be removed as well. The soil must be cleared
of all roots and woedy material on which the fungus might live.
Soil, even though the fungus is present in it, is harmless if woody
material is not present. | have as yet been unable to cause infection
of Tephrosia or tea with soil shaken off diseased bushes. But a

 diseased root readily causes infection.

o Care must be taken ta prevent the diSpefsal of diseased roots
T amongst healthy tea and where such material has to be carried for
destruction by fire the transport should be done in closed sacks.

i__ o , ! feel that I cannot conclide this paper without associating with

re " it the name of Mr. C. A. Loos, my laboratory assistant. Mr. Loos

S “has personally supervised the uprooting of all bushes, and has been

. responsible for the recording of field data and the construction of

_ plans. I'have here referred to 4 plots only whereas on St. Coombs
.. We already have 114 under. observation, the records of which are as .
. “exact as those [ have selected for iljustration, Without this data -«

- . ¥ would niot express as confidently. as I do today the view that Poria

- /'as a root élsease can be completely eradicated from our tea fields.,






