SHOT-HOLE BORER
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AND WOOD ROT
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The Shot-hole borer beetle, Xyleborus
fornicatus fornicatior, bores a gallery or

tunnel within the living stems of tea bushes, .

e2nd places on its walls.a fungus, ambrosia,
which later forms the food of the beetle and
its young. The wood inio which the gallery
has been bored becomes stained and this
discoloration is sometimes interpreted as
the beginning of wood rot.("-

Wood rot is a term used to describe
the decay of the woody frame of a tea bush
brought about by wood-rotting fungr which
galn entry into the bush vig pruning cuts

and otiier wounds. The decay is often pre- "

ceded by a discoioration of the wood.

An attempt*» was made in 1935 to
determine whetwner the discoloration around

shot-hole borer gatlerles was also the begin-

nng of a wood rot. ‘I'’he metned then, used
was Lo isoiate the fungi from. the dis-
toloured tissues around the shot-holeé borer
galleries, and to ascertain - whether the fungx_

80 1solated would cause decay, of tea wood.-

The results ‘were negative, - Negative

-results are rarely satistying because, as in

-rottmg tungt- mxgm be found in the dis-

"gauenes. _'“.4'. co e T

this .case, it might be argued-that if"other

methods of igolation and other infeste;d
branches were used, one or Imore wood-

coloured wocd and so demonscrate that

- wood-rottmg fungx, at least sometimes, gain

entry .into’ the frame vm shot -hole " borer
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The Lesults'*"were also~unsa1asfactory ital
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tlmt..they dxg nothing to explain a planter's:

ebservation” that borer infested branches-

cut at one pruning were at the next pruning
-~ - 2

“found ruined with rot.” Even if the above
expenmental evidence is accepted as con-
clusive that wood- -rotting fungi only rarely
gain entry inio tissues of ihe bush via shot-
hole borer galleries, a - further possible
explanation of the field-observation
remains. It is that invasions of the wood
vie the galleries by fungi, other than those
capable of causing direct decay, change the
constitution of the wood in such a way as
to render it more liable to invasion or to
more speedy decay when attacked by wood-
rotting fungi admitted through the cut
when the branch is pruned. If this is the
true expianation of the alleged fincrease of
wood rot tollowing shot-hole borer attack.
it would be expected that the extent of rot
in a given time after pruning would be
greater in mfested than in non-infested
branches. .'l'he problem was, theretore,
viewed from this angle, and an investiga-
tion was i.mdertaken an  the foliowing
manner ) LS

v Normally when a branch is pruned a
,new branch_arises at, or a little dlstanu.
away from, the pruning cut, At the end
0f a rurtner pruning cycie, the new branch
‘is cut back-near its base ; usually the new
cut is at a given distance {often 4 mches)
abave the level of the previous one. For
the puryme of this expemnent a an

pruned but mstead of cuttmg them nor-

- ' mally, ;the' new cuts_wgre made- on- the

-g¥evidusly. prunéd stem three inches befow
the base of ‘the’ branch~which™ had -grown
.dunng the last cycle.’ - Those- prumngs
Wwhich ex¢eeded half-an-inch in diameter at
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. during. the cycle together with at least 3 fungi.
‘inches of the parent stem with a 3-year-old .dry, brown ax;d falrly hard but not friable.

; 7

the old pruning cut were removed for fur-
ther examination. Bach “pruning’ con-
sisted - of the branch which, had grown resulting from: the destruction of wood by
The wood of a “dieback” is usually

pruning cut exceedmg hatf-inch in diameter Dieback never extends below the upjermost
at the upper end and a new cut at the new growth except occasignally on the side

1t is therefore 'ﬁecessary to distinguish
between Dieback and true Waod Rot »

. lower,

The pxece of. parcnt stem is 1mportam
because-it-is in this ‘stem that wood ot is
10 bE expecled The fungi causing the rot
may-have gamed entry at the first pruning
cut or wig* snot-hole borer galleries occur-
ring in the stem. Any branches which had
other means of entry for wood rotting
fungi, such as wounds, were discarded

The remalmng branches were then-
split - longitudinally to determine whether
ine brancn contained shot-hole borer
galleries and 10 allow the measurement, of
any wood rot present, : £rom this examl-
nauon the branches were ¢lassified as “with
snot-hote borer” and “without shot-hole
berer.”” ‘I'’hese classes w;ll be deﬁned more
exactly later. . R

Tea: bushes are normally. pruned to a
levei.; the branches. are not cut back to an.
“gye”’ or bud. it 1s, however from the
uppermost heaithy bud that. the new pranch’
develops. Consequently, -many - bra,nches
are cut so that.the uppermost ‘bud .which
later forms the new branch, is some appre-

ciable” distance below the cut. This piece :

of stéin between the_.cu and the- new

growmg branch is useless to the,bush; lt

dries . out and ig t:ommonlv known as “Die-
back™~ The !ength of dieback” therefore.

opposite the ﬁew growth. Wood rot is a
jpenetration mto “living” wood, usually
héart wood, and n is c,naractensed by the
rot which makes the wood very frable.
bepa_rate measurements, to the nearest
quarter inch, were tgerefore made of the
length of dieback and of wood rot in each

specimen.

. It may be well to restate the problem
at tms stage. "Doés dttack by snot-hole
borer resuit 1 an increase of wood rot after
the attacked branch is pruned? Any
\ncrease 1n the “amount or extent oi the
wood rot may be due either to a wood-
rotung tungus having gaired early entrance
into _tne stem ma tne porer's galiery, or
1o me wood havmg become more suscep-
tible o rot as. the resuit of the borers
acuvity.  All the specimens- had been
" equaliy- liabte to.attack by wood-ratting
fungi- from external sources vta the first
pruning- cut? for a peridd of three years.
1f then. attack-by. snot-hole borer nus no
eﬂect on the Wood rot which developa later,
‘the same amount. of rot-would-be expected
- in all branches But if, fhe borer in any
way encouraged wood rot, more rot would

~‘be ‘expected ik “thiose branches attac.ked by‘.

thie borer, before prumng w .

The bore gallenes «whlch are of real

depends normally upon the distance a prun- :mportance*are, therefore, those to be seen
ing cut is made above the:bud which inthe dxeback and wood Tot zones. Galleries

develops later:into the new stem. Dieback in-the otherwise healthy;stem are of little
Consequently the specimens

is a natural consequence of pruning and is importance. -
not due to the mvasmn of ‘wood-rotting  termed “with shot-hole borer” are those
fungi which had galleries eitheg op the old cut,
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'or wit.hm the dieback or wocd Tot &ones

. Specxmens without galleries in such’ places

were termed - ‘“without "shot-hole borer,”
although one 6r more galleries may have
been present ‘in ‘the otherwise healthy
tissues . : o ' .

*

. . s TABLE I
“Length of Diebéck jn pruncd sizins with and without Shot-hole borer galleries,

The shot-hole borer beetle shows a
preference for entering tea stems at leaf
scars ® and in doing so frequently causes
damage to the bud immediately above and
go prevents it from breaking normally after
t.he stem is pruned. This results in a

5 tt -
"1+ With Shot-hole borer - © Without Shot-hole borer Difference .
. N ' Mean = . ﬁea.n
Field | Prunine | No. ofel Mean Stan-| No. of | Mean | Stan-
.- ,cyc}eg .Speci- |Diameter; 3"5}2' dard | Speci- [Diameter l:;l%tit- dard | Mean | Emror
: mens jof stems|. back | €F¥or | mens of stems|_ back | ST¥OF 1.
e — ‘ ) - ’ _ . j ’ -
) Years _ | Inches | Inches _Inc_hés_ Inches | Inches [Inches|Inches|Inches
A - 3 3 | 71 076 |11 | 63 | 72 | 041 | 05 | 035 012
: 8 | s0.] 79 | 09 |09 | 64 | 86 | 054 | 07 | 045| 012
c | s |"s0 | 79 {.07 }or| s0. ] 8 |.027 |.-02 | 048] 008
S FIF R _ TABLE II ‘
Length of Wood-rox in pruned stem.s wath and w:thout Shot-hole borer gallcnes
Wath Shot-hole borar . Without Shot-hole borer Difference
_Fiag | Pruning| No. of | Mean .Stan«;_ N'c.." of | Mean | Stan- | . .
Cycle | Speci- | length.| * | Speci- | length |” dard | Mean | .Error -
: peci:
;,.ﬁ mens | of yot | erro:_" " mens ~o§rot_ error | . o
Years - Inches | Inches Inches | Inches Inchq Inches
All.s s | [ 63 | 063 | 0 | o043 | o017
B | s 86 | o022 |04 |6 | oaz | 03-.] o0 | 005
C. 3 50 065 ‘107 50..{ 033 }. 11 0-32 011

A summary of the measureménts made
by~ Mr ‘W. T. Fonseka at the Passara’
laBoratories from specimens from three
fields in the Passara distiict are given in .
Tables 1 and 25— "

gréater- length oi dieback of borer-mfested

branches. The figures given- in. Table .1.-
illugtrate this fact although:in neither ef-:
the fields was dieback very great The.die-..
back of horer infested branches was a nproxi-
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mately twice as great as that of branches
not attacked by borer near the prunirg cut.

9

Table shows a similar reswlt as
regards wood rot. The amount of waod rot
in the three fields varied considerahlv but
_the figures show that there was mugh]v
.about twice as much wood rot in the horer-

infestyd branches as in the non-in‘ested. -

.

“The "differences observed are probabiy real-

and not due merely to chance (A differ-
ence of twice its standard error is accepted
as of statistical significance).

This experiment does not give any

indication of a reason. for the speeding up
of the wood rot attack. In view of the
previous work, mentioned earlier, it is

improbable that wood-rotting fungi nor-
mally gain entrance into the stem through
shot-hole borer galleries. If that view is
accepted it becomes evident that the wood
around shot-hole borer ealleries either is
rendered more susceptible to attack or can
be reduced to. a friable condition more
qulcklv hy wood -rotting fungi after entry.

..'w‘ e
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