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SHOT-HOLE BORER AND WOOD ROT 
' G H. GADD 

The Shot-hole borer beetle, Xyleborus 
fornicatus jomicatior, bores a ga l le ry or 
t unne l w i t h i n the l i v i n g stems of tea bushes, 
and ghees on i ts wai ls.a fungus, ambrosia, 
w h i c h later fo rms the food of the beetle and 
i ts young . The wood i n to w h i c h the ga l lery 
has been bored becomes stained and th is 
d iscolorat ion is sometimes in te rp re ted as 
the beg inn ing of wood r o t . ( " • 

Wood rot is. a t e r m used to describe 
the decay of the woody f rame of a tea bush 
brought about by wood- ro t t ing f u n g i w h i c h 
ga in en t r y in to the bush via p r u n i n g cuts 
and o ther wounds. The decay is o t ten p re ­
ceded by a discolorat ion of the wood. 

A n a t tempt w was made i n 1935 to 
de termine wnetner the discolorat ion a round 
shot-hole .borer gal ler ies was also tne begin­
n i n g of a wood rot . The method t h e n .used 
was to isolate the fung i f r o m the dis­
coloured tissues a round the shot-hole borer 
gal ler ies, and to ascertain whe the r the f u n g i 
so isolated w o u l d cause decay of tea wood. 
T h e resul ts "were negative.. - Negat ive 

•results are rare ly sat is fy ing because, as i n 
this-case, i t m i g h t be argued t ha t i f *o the r 
methods of isolat ion and other infested 
brancnes were used, one or more wood-

- r o t t i ng i u n g i m i g m be found irj. the dis­
coloured w o o d and so demonstrate tha t 

. "wood-rott ing f ung i , a t least sometimes, ga in 
en t ry . ' into' t h e f rame via shot-hole * borer 
ga l le r ies . - . T T " 

T h e lesu l ts rwere a&o-ur isa&sfactory i n 
tha t - they did. no th ing -to exp la in a p lanter 's 
observat ion that borer infested branches-
cu t at one p r u n i n g were at the next p r u n i n g 

" f o u n d ru i ned w i t h ro t . " E v e n i f the above 
exper imenta l evidence is accepted as con­
clusive that wood- ro t t i ng f u n g i on ly ra re ly 
ga in en t r y i n t o tissues of tr ie bush via shot-
hole borer gal leries, a f u r t h e r possible 
exp lanat ion of the field-obsei va t ion 
remains, i t is tha t invasions of the wood 
via the gal ler ies by f ung i , o ther t han those 
capable of causing .direct decay, change the 
cons t i tu t ion of the wood i n such a way as 
to render i t more l iable to invas ion or to 
more speedy decay w h e n at tacked by wood-
r o t t i n g f u n g i admi t ted t h r o u g h the cu t 
w h e n the branch, is p runed . . I f th is is the 
t r u e exp lanat ion of the al leged Increase of 
wood ro t t o l i o w i n g shot-hole borer at tack, 
i t w o u l d be expected tha t the extent of ro t 
i n a g iven t ime after p n i n i n g w o u l d be 
greater i n in fested than i n non- in iested 
branches. . T h e p rob lem was, therefore, 
v i e w e d f r o m th i s ang le , and an invest iga­
tion was unde r taken i n the f o l l o w i n g 
manner'. ' ; "* 1 

' . " ' N o r m a l l y w h e n a branch is p runed a 
. new. b ranch , arises at , or a l i t t l e distance 
away f r o m , tne p r u n i n g cut . A t the end 
or a i u r t n e r p r u n i n g cycle, the new branch 
is cut back near i ts base; usual ly the new 
cut is at a g i ven distance (of ten 4 inches) 
above the level of the prev ious one. *' F o r 
the purpose of th is exper iment a . n u m b e r 
# f 'bushes a t t he end of a '3-year cycle, were 
pruned; - but- instead o f - c u t t i n g t h e m nor ­
m a l l y , U h e : new ,cu_ts_sfere made : <>rv t h e 
p rev ious ly , p r u n e d stem three inches 'Ifetow 
$he base of" t h e ' b r a n c h " . w h i c h ' h a d g r o w n 
• d u r i n g the last cyc le / - Those'- -p run ings 

w h i c h exceeded ha l f -an- inch i n d iameter at 



the old pruning cut were removed for fur­
ther examination. Each "pruning" con­
sisted • of the branch wh ich , had grown 

, during, the cycle, together with at least 3 
inches of - the parent stem wi th a 3-year-old 
pruning cut exceeding half-inch in diameter 
at the upper end and a new cut at the 
lower. 

The piece of parent stem is important, 
because^ftTC in this stem that wood rot is 
to b t f expected. The fungi causing the rot 
may "have gained entry at the first pruning 
cut or via' shot-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 remaining branches were then-
split longitudinally to determine whether 
tne brancn contained shot-hole borer 
gauenes and to allow the measurement of 
any wood rot present, t F rom: tn is exami­
nation tne branenes were classified as "w i th 
snot-note borer" and "without shot-hole 
borer." these classes wi l l be, defined more 
exactly iater. 

Tea bushes are normally pruned to a 
level-; the branenes. are noi cut back to an 
"eye" or bud. i t is, however, from the 
uppermost healthy bud that the new Dranch' 
develops. Consequently,. many branches 
are cut so that, the uppermost bud .which 
later forms the new branch, is some appre­
ciable distance below the cut. This piece 
of stem between .the..cut. .and the new 
growing branch is useless to the. bush; it 
dries out and is commonly known as "Die-
back.'* ^ The length of dieback" therefore 
depends normally upon the distance a prun­
ing cut is made above the - bud which 
develops later: into the new stem. Dieback 
is a natural consequence of pruning and is 
not due to the invasion 6f wood-rotting 
fungi. 

I t is therefore necessary to distinguish 
between Dieback and true Wood Rot 

resulting from* the destruction of wood by 
fungi. The wood of a "dieback" is usually 
dry, brown and'fair ly hard but not friable. 
Dieback never extends below the uppermost 
new growth except occasionally on the side 
opposite the -new growth. Wood rot is a 

'...penetration in to . - l iv ing" wood, usually 
heart wood, aha it is characterised by the ?-
rot which makes the wood very friable. 
Separate measurements, to the nearest 
quarter inch, were therefore made of the 
length of dieback and of • wood rot in each 
specimen. 

I t may be well to restate the problem 
at this stage. Does attack by snot-hole 
borer result i n an increase of wood rot after 
the attacked branch . is pruned : Any 
mcrease m the "amount or extent ol the 
wood rot may be due eitner to a wood-
rotting tungus having gained early entrance 
into tne stem v i a tne oorer's gallery, or 
to tne wood .having become more suscep­
tible to rot as tne result of the borer's 
activity, All the specimens nad been 
equally .liaoie t o , attack by wood-rotting 
fungi - f rom external sources v i a the first 
pruning* cutp for a period of three years. • 
I f then, attack by. shot-hole "borer has no 
effect on the'wood rot which develops later, 
the "same amount or rot-would-be expected 
in all branches..! But if ,»he borer in any 
way encouraged wood, rot, more rot would 

'"be' expected •rW-^hbse branches attacked b y . " 
the borer, before pruning. ., 

The borer, rgalleries .which.are of real 
importanceiare, .therefore, those to be seen * 
in the dieback and wood rot zones. Galleries * 
in- the otherwise -n^lthy^stem are of .little 
importance,';' Consequently the specimens 
termed "with shot-hole borer" are those 
which had galleries either, oji the old c u t « m 
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• With Shot-hole borer , Without Shot-hole borer Difference .. 

Field Pruning 
Cycle 

No. oU 
. Speci­

mens 

Mean 
[Diameter 
i of stems 

Mean 
leiigth 
of Die-
back 

Stan­
dard 
error 

No. of 
Speci­
mens 

Mean 
Diameter 
of stems 

Mean 
length 
oi Die-

* back 

Stan­
dard 
error 

Mean Error 

Years Inches Inches Inches Inches Inches Inches Inches Inches 

A 3 35 •71 076 v n ..63 '1% 041 05 035 012 

3 50 . 79 0-99 09 , 6 4 •86 0-54 07 0-45 012 

C 3 50 •79 , 075 •07̂  50. •81 . 027 .-02 0-48 008 

• T A B L E , I I . . 

Length of Wood-rot in pruned stems'with and without Shot-hole borer galleries. 

With Shot-hole borer . Without Shot-hole borer Difference 

-Fie ld • Pruning 
Cycle.: 

No. of 
Sped- * 
mens 

Mean 
length., 
of f ot 

. Stan-,. 

error' 
** 

No. of 
Speci­
mens 

' Mean 
length 
of rot 

* 

Stan­
dard 

error 
Mean .Error • 

Years " Inches Inches Inches inches Inches Inches L 

A 
,t 3 

35 1*1 •14 63 . 0-63 09 . 0 - t fV ' . 047 

$r 3 60 • 0*22 . 04 64 • 042 ' '03 ' • 0 1 0 005 

C. 3 . 50 065 10. 50 , 
• f ; 

033 . 11 0-32 011 

. A summary of the measurement* made ' greater-length of dieback of borer-infested 
by; Mr . W . T. Fonseka at the Passara branches. The "-figures given- in. Table t „ 
iaBoratories from specimens from three illustrate this fact a l thoughi in neither of> 
fields in the Passara district are given i n . the fields was dieback very Kreat T h e d i e - . 
Tables 1 and 2*:—z hack of borer infested branches was aoproxi-

or within the dieback or wood rot zones. The shot-hole borer beetle shows a 
Specimens without galleries in such places preference for entering tea stems at leaf 
were termed "without shot-hole borer," scars <8> and in doing so frequently causes 
although one or more galleries may have damage to the bud immediately above and 
been present in the otherwise healthy so prevents it from breaking normally after 
tissues the stem is pruned. This results in a 

T A B L E I 

.'Length of Diebdck in pruned sums with and without Shot-hole boxer galleries 
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mately twice as great as that of branches 
not attacked by borer near the orur/.rg cut. 

Table 2 shows a similar result as 
regards wood rot. The amount of wood rot 
in the three fields varied considerably but 
the figures show that there was roughly 

.about twice as much wood rot in the borer-
infested, branches as in the non-in'ested. 
The "differences observed are probably 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-rottine funpl nor­
mally gain entrance into the stem through 
shot-hole borer galleries. If that view is 
accepted it becomes evident that tb* wood 
around shot-hole borer catteries either is 
rendered more susceptible to attack or can 
be reduced to • a friable condition more 
quickly by wood-rotting fungi after entry. 
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DEFICIENCY DISEASES AND THE ROLE OF 

THE "MINOR ELEMENTS" IN PLANT LIFE 
T. E. T. BOND 

"The study of the nutrition*of plants 
has been pursued during the last fortv years 
with great zeal and excellent results. The 
complete revolution which rational aericul 
ture and forestry have experienced through 
the establishing, of the theory of the nutri­
tion of plants, proves how much has been 
accomplished in this department. The most 
significant result of the development of the 
nutrition theory mentioned is met' w*th . . ; 

in the fact that we are now able to 
rear plants artificially — that we are in a 
position, with chemically pure w«*ter to 
which we add some few chemically pure 
salts, to rear artificially highly developed 
plants . . . . . . — that from inconspicuous 
and often scarcely ponderable quantities of 
vegetable substance, quantities of it as large 
as we choose may be produced in th»s way." 
Thus wrote. Marshall Ward in the 1880's 

in his translation of Sachs' famous 
"Lectures or the Physioioarv of Plants." <•» 
And indeed the tbpprv of plant nutrition as 
it was then established was revolutionary 
enough. In these-davs we can hardlv 
realize'the change in outlook that it frr>mied 
Green plants were now known to depend 
for their food supply, not on'the complex, 
"organic juices" of the soil, but on such 
simple substances as the carbon dioxide -
of the atmosphere, water, nitrates, and 
certain inorganic salts in solution. Thus 
was inaugurated the age of artificial ferti­
lizers — one might almost say th« "NPK 
era" of agriculture — and. in more modern 
times, but in direct continuation of SachV-
water culture method, the revived and 
fashionable interest in soilless cultivation 
or "hydroponics." <*) 




