STUDIES OF SHOT-HOLE BORER OF TEA °

1—DISTRIBUTION AND NOMENC-LAT‘URE
C. H Gﬁi}}f}

DiSTRIBUTiON

- Oceurrence in Ceylon —The shot-heole
borer beetle (Xyleborus fornicatus) was
first noted as a pest of tea in Ceylon by
Mr. G. Alston of Craighead estate, Nawala-
pitiya, in 1892 ; possibly the beetle had then

been on the estate for a few years, mote

or less unobserved. In 1893, vide Green
(1803), the infested tea area amounted to
500 acres only, but by 1903 the estimated
~ acreage had become 50,000 acres, the pest
having extended its range to surrounding
distriets . ‘

* In 1912 tne borer was proclauraed &
" pest within the meaning of Ordinance No. §
of 1907, and it became compulsory for its
presence on any plantation to be reported
to the Director of Agricuiture. Speyer, in
1918, published the names of all estates
and districts from which the beetle -had
then been reported. The list of infested
estates at the Department of Agriculture,
no doubt, has grown considerably "since

then. It should be noted, however, that
the presence of a name on that list does
ngt mean that the beetle s a pest on that
estate ; it merely records that at sometime
or other the beetles or their galleries have
bee;;_ seen there. TFor instance, St. Coombs
estate does not appear on Speyer’s list, but
gince its publication, beetle galleries have
been observed on that estate and their pre-
sence reéported to the Department. Still

- the beetle has not become a pest, and dam-

;g'ge caused by it, if any, is.negligible.” A
few galleries mzy be Zound when pwmng,,

thaugh rarely are living beetles found with."

in them.

Of more interest than Speyer's list of
infested estates are his observations on the
distribution of the beétle. He summarised
the position as follows :—

“The elevation of the Craighead estate
ig about 2,000 feet above sea level. It is

at this elevation that shot-hole borer is now

o -




- g e —

- also.’

47

particutarly abundani.... There does not
seem to be much doubt that shot-hole horer
spreéds gradually upwards attaining an
altitude of 5,000 feet, but it becomes less
common when 4,000 feet is reached, and
above 4,500 feet it Is-no longer a serious
pest.... At very low elevations, 100-1,000
fext, the insect curiously enough becomeq
again l¢sg abundant.” ;

-

In the writer’s opinion the above state-
ment fairly represenis the position today
In other words, the beetle has not
materially extended its range as a pest since
1918,

From time to time reports are received
of the presence of the beetle on estates

- normally considered to be entirely free of
 the pest. This sometimes gives rise to the
" view that the beetle is "moving up the

hill,” and the prognostication at times
creates a little alarm. The beetle undoub-
tedly moves “up the hill,” but experience
has shown that the move is only temporary.
In 1918, Speyer wrote “Inguiries show that
‘Shot-hole borer was found attacking half.

- an-acre of tea on the Glasgow boundary in
- August, “1903;

the infected portion was
pruned and all the prunings were burnt§
this informétion comes from Mr. Jackson

. who was then Superintendent on the estate.
" The borer has not re-appeared here or on

.any ne:ghbourmg estate in the Dm‘xbula
distriet.”. - .

The ﬁnal statem'ént ‘ag it stands is not"

quite accurate at the present time, as
several estates in Dimbula, e.g., St. Coombs’
zentioned earlier, have at sometime or

- other reported the presence of the beetle,
- but i the words “established itself” were
- substituted for ‘re-appeared’ the statement

would be as true today as in 1918.

Again, he wrote : ““The most interesting
point is the limitation of the distribution at
certain places in well-marked valleys. In
Dimbula the infestation comes to a some-
what abrupt end on the East Holyrood and
St. Andrew's estates, and it seems likely
that the insect is from time to time blown
from the lower portion of the valley (Medde-
combra) to the latter-estate, put never
becomes properly established there.” The
distribution of the beetle ig still limited by
elevation exactly as in 1918, as the beetles
do not breed normally and increase numeri-
cally at altitudes above 4,000 feet or pear
sea level in Ceylon. The controlling factor
is in some way connected with altitude and,
as a guess, one might name temperature to
be the important factor, the higher eleva-
tions being too cold and the lower too
warm ; but there is no direct experimental
evidence to support that guess.

The beetle is also known to occur in

South Indian tea areas, hut there it has’

never attracied any great attention as a
pest. In 1937 Rao stated : “Evidence is lack-
ing as to whether there has been any defi-

‘nite-and progressive increase in the infesta-

tion from year to year since its first appear-
ance, There is evidence, however, to show
that the pest does not exist on all fields of
an estate but i3 yet confined to odd felds

and even there only to certain patches.”

Since then no marked increase of the pest
has been reported. -

The mere bringing together of tea
bushes and tea shot-hole borer beetles does
not necessarily result in the beetle becom-
ing a serious pest. Other conditions, which
include climate, must also fulfil certain
requirements of thé beetle satisfactorily.
Although it may not be possible to define
those conditions accurately, it is evident
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that through the greater part of the tea
area in South India and at high and low
elevations in Ceylon, the accessory condi-
tions are not such that allow the beetle to
establish itself and breed freely. Hence the
beetle does not and cannot become a pest
of major importance there, except when
such conditions become temporarily favour-
abie, ar until a race of T2etle “vhich can
accommodate itself to those conditions i§
evolved,

The distribution of Shot-hole borer as
& pest of tea in Ceylon has not altered
appreciably for many years. The borer
appears to have established itaelf as a pest
in all tea districts in which it can survive
and multiply, and exzperience shows that
the risk of the beetle establishing itself as
z pest in new disiricts or in fields previously
free of it is negligible. If that view is
accepted, it will be evident that elaborate
precautions to prevent further spread are
unnecessary and unwarranted. Existing
regulations restricting the movement of tea

plants from any area, whether infested or

not, without the Director of Agriculture’s

written permit serve no useful purpose and
should therefore be rescinded, '

World  Distribution.—Reviéwing the
records of occurrence of the beétle-Speyer
(1918) concluded that the only records of
the insect outside Ceylon were of a collec-
tion made at Bangalove, India, frem a

. castor-oil free, undl possibly Hagedorn's

record {1913) {rom Penang, of the nutmeg
tree as host.

Beeson (1925) has since shown that
Xyleborus fornicatus is indigenous in Indm
and given records from Bengal, Madras and
Mysore. Tea, however, was not included
in his list of Indian food plants as some

_doubt existed concerning its presence in

South - Indian tea. Bainbrigge Fletcher

(1914) had reported the presence of the
borer in tea in Travancore in 1914 on infor-
mation supplied by Anstead, who had
observed it in 1910. Later, Anstead came
to the conclusion that he had been mistaken
and stated (1920) that X. fornicatus did not

appear t® oceur in_South_India. In view

of Rao's observations (1936} there can be.

-ng Joubt that Xyleborus forntcaius Gues
now occur in South India in tea, and that
it has existed there for some years. Prob-

ahly Anstead's original observation was

correct.

The beetle is also known to occur in
the Dutch East Indies (Van Heurn 1319
Kaishoven 1924 a and b) in Hevea and Tea;
and in Northern Formosa (Sonan 1939) in
Tea. Onl
t.e be of sermus importance.

HOST PLANTS

Green (1903} pointed out that the
borer beetle did not confine itself to tea,
and that it could be found in other plants.
He listed Albizzia stipulata, 4. moluccana,
Biza orellana (Annatto), Cinchona calisaya,

- - Evythrina tithosperma (Dadap), Grevillea

7obusta, Lantane, Pswdium guyava (Guava),
Riginus commanis {Castor oil) and Theo-
broma cacao (Cocoa) as hosts in Ceylon.  In
1905 he added Crotalaria striata to the list.
Rutherford (1914 a and b} added Hevea
brasiliensis (Rubber), Afelasiomy maiabath-
ricum, Persia qmtwsfma {Avocado Pear),
Photinia joponica (Loquat) and Tephrosia
candida. He mentions having seen also
cases of invasion. of Pyoinciana regia, Bou-
hinia sp., and Aberia gardneri when grow-
ing m praxzmty -to infested tea ; in Poinci-
ant and Aberia the beetles were usually
entombed in exudations of resin, whereas
in Bauhinie the beetle made no headway.
Speyer (1918) published a complete list

-

Only in Ceylon does the pest est appear
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which in addition to plants already men-
tioned included Alophyllus cobbe, Caryota
wrens {Kitv). Cassia alata, Citrus aurantivm
{Orange), Clerodendron sp., Desmodium
cephalotes, Petrqea wolubilis, Tephrosia
vogelii and Terminalic cateppa {country
almond). Since then a few more names
have been added 76 the list, namely Cedrela

roon {(Jepsoni 1920 Ghiricidia sepium (Light-

1927) Derris robuste (Light 1928) and Crota-
laria danagyroides (Hutson 1932).

Qutside Ceylon the following additional
plants have also been recorded as hosts :—
Myristica fragrans (Nutmeg) in Penang,

C . Albizzia  odoratissima, Erythring indica,
- zore parviflora, Odina Wodier, Gmelina
- ‘arborea and Ficus nervosa by Beeson (1930)
.. 'in India: and Schleichera trijuge by van

Hall {1920} in the Dutch East Indies,

The above list of plants in which Xyle-
borus fornicatus has been found at some

timeg or other may appear impressive and
- suggest that there are numerous possible

sources of infection for tea. The truth is
probably very different. The fact that the

no proof that they can live normally and

raur'tiply in those hosts. Mention has al-
ready been made of Rutherford’s obsérva-

tion that jin Poinciena and Aberia the beetles
usually, became entombed in resin.  In 1803,

siekly branches ; the beetle is still found at
times in Grevillea brafiches but there

appears no reason for any modification of
‘Green’s opinion. Speyer said of the plants -
‘listed by him in 1917 that only three har- -

bour the insect to any great extent, namely
vastor eil tree, tea and country almond, if
the identification is correct in the latter

_ case,

-

. heetle mayv be found in particular planis is

In India, vide Beeson (1930) “The
principal food plant is Ricinus communis,”
ie., castor oil. In Ceylon it is nuw un-
doubtedly tea, though in Speyer’s opinion
the true host plant of the beetle is the
castor oil plant {Ricinus communis) {Direc
tor of Agriculture 1916).

Tea nnd Castor-oil Tree—As a result
oi Speyw’s opiniorr-that the casior oil tree
is the true host of the beetle Xyleborus for-
nicglug and of his observation that the
beetle swarmed from castor to tea, it was
decided that no measures for the control
of the borer couid be successful so long as
castor existed In the tea area (Director of
Agriculture 1915). The growing of the
castor gil plant within the tea-growing area
of Ceylon was prohibited by law in June,
1916, Time has shown this to be an un-
necessary restriction. Yet it still exists, It
is evident, however, that the faillure to
control  beetle damage in tea cannot be
atiributed to reinfestation from castor,

Jepson (1920) started experiments
using castor ag a trap tree. He appears
to have experienced considerable difficulty
in growing castor amongst tea, not because
of the beetles but because of other troubles.
The experiments were discontinued in 1923

as they failed to indicate any ;‘eduction in
numbers of the shot-hole borer beetle in
the areas interplanted Wlth castor {(Jepson

‘Green expressed the apiniop that the insect ;1924)

- - is not'at Home in Greviiléa snd attacks orly

L.ater, the que‘st;on arose wheiher the.

castér beetle is ie_gl;xghe_same ag that

which invades tea. Observations on this
question will be discussed in a later section.

NOMENCLATURE
The Beetle—Xyleborus fornicatus
was originally described and named by
Bichheff in 1868 from a specimen collected
in Ceylon. The plant from which the
beetle was taken is unknown, It may have
*




SR

~.or very dark brown colour

50

been tea, but there is considerable doubt
about it. Whether the plant was castor
is equally unknown,

- What is generally considered to be the
oldest field of tea under continuous culti-
vatlon in Ceylon Is a 20-acre block.on
Loolecondera Estate, Hewaheta, which was

dleared for*planting towards the end of

1867 (ITkevs 1935). There were at that
time g few tea bushes in the Botanic Gar-
dens, Peradéniya, in Nuwara Eliya and in
a few other placeg. So it is not impossible
that Eichhoff's specimen. came from . tes,
but there is doubt about it. N

The earliest known auihentic speci-
mens from tea were sent to the Indian
Museum in 1895 (Barlow 1896) and they
were examined and identified by Blandford
as Xyleborus fornicatus ({Bichhoff).

In 1903 Green published a short des- -

cription of the tea shot-hole borer and
used the name Xyleborus fornicatus in con-
nection with it.
duced below 1 _

“The Insect. ... Isa miriute cylindrical
beetle, 2.25 milhmetres {or a lttle more
than one-twelfth-of-an-inch) long. If be-

longs to the family Scolytidae, and is known .

to Entomologists by the name of Xyleborus
fornicatus. The mature beetle is of a black
*Individuals
that have recently emerged from the pupal

- condition are of mutk poler tint bul after

some hours the full colour is agsmmed, The
head is almost ‘congealed beneath the ante-
rior part of the thorax, which is rounded
in front and projects like a hood.

a rasp, and is probably employed as such
in the excavation of the galleries formed

is completely covered by the €lytra or win

P

His description is repro-

-“The -
round part of the thorax is roughened like &

cases, which are minwtely pitted in longi-
tudinal lines and sparsely covered with fine
erect hairs. The wings are well developed
and capable of carrying the insect through
the air in search of fresh breeding grounds
in the neighbourhood. When not in use
they are ndtly {olded away and concealed
beneanh the hard wing cases

"_,_g Y o e

“The adui¢ male iz a stﬁl smaller in-
sect, measuring only 1.50 millimetres, equal
to® exactly oneseventeenth of an inch in
iength. It is usually of a palef colour than
the female, but of the same outer form. It
has, however, no wings beneath its wing
¢ases, and lives and dies within the galler-
ies in which it has been reared. The work
of excavation is probably carried on enureiy

by the adult {emale insect.”

Its ‘nome—In 1922 Eggers, an author-
ity on the Scolytidue stated that he had
examined -specimens from Peradeniya, and
that, although they agreed with Green's
description they did not match Eichhoff's
type, then in his {Eggers) possession. He

- therefore described the specimens from tea

as a new species which he named Xyleborm
Jornicatior.

‘Winn Sampson, in 1923, gave reasons
for being unable to accept X. fomicatior .
(Eggers) as a valid species. Beeson (1925}
supported Winn Sampson in-so-far that X.
fornzeatior could not be accepted as a good
“morphological, species, but he considersd -
tbe retention of the name in sub-gpecific
rank to he desirable on biclogical evidence.

Spmr {1919 1923) recagmsed WO

tV’pe predommafes in castor and dadap,
.and the smaller in tea. These two types
by the insect ih hard wood. The abdomewmrmspand to the sub-species X. fornicatus

fornicatus with a body length of 2.5 mm.,
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~ent fields of one estate,
' Mimosa specimens were obtained from the
~ same Iocahty The mean length of the
“specimens from: castoi, was 2.45 mm., which -

-
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') and’ X ‘fornicatus foruicatior With body

length of 2.2.—2.35mm. Beeson also recog-
niges fornicatior not only by size but by the

. élytral curve, from,-\cuteiium to sutural

apex, being more convex than in the large«
fornieatys, which has the basal third of the
elytra more or less flat and horizontal.

The elytral curvature is by no means
a satisfactory chéracter to v'wk“wﬂh ‘sizn
is much better as it allows of aceurate
measurement. In Table I the measure-
mente of five samples of X. fornicatus are

- summarised. Each sample consisted of 50

female beetles removed from galleries in
vastor, tea-and Mimosa bracadtinga bran-

1f, however, we attempt to classify
individual beetles by their size, the problem
becomes still more difficult. It may be seen
from the range of measurements given in
Table I that the largest specimens from
Tea A and Mimose are larger than’the
smallest specimens from Castor. 1If the 50
beetles from. Tea A or Mimesa were mixed

,fwmh the 50 froni castor it wolld el mpos«

sible to separate them again into the two
original groups either by size or any other
character,

Spever's axplanatﬂon (1923} of this type

of observation is that “the Jarger vace Inig

castor, fiey f&?ﬂiﬁmﬂ&'f TRicainsd gives rise

TABLE I |
Summary of Length Measurements of 5 sam }es each of 50 female X. fornicatus
_ from different

Range ‘Mean
i mm. mm.’
Tea A (25 months from pruning) 2224 2.33
“dimose braceatinga 2.2—24 2.34
Tea B (20 months from pruning) 2.3-2.5 2.39
Tea C (24 months from pruning) 2325 2.39
Castar e 2.3—2.6 245

(The mean valués 2.34, 2.39 and 2.45 mm. are sll significantly different).

ches. The three samples from tea were
collected at different times and from differ-
The castor and

. immediately places them as bhelonging- to

the large type, fornicatus., The specimens

from Tea (A) and Mimose have mean
.- léngths of 2.33 and 2.34mm,, respectively,
- which show them to be of the smaller type

farnicatior. But the specimens from tea (B

and €) both have intermediate values, viz.
" 239 mm. As judged by.size they are neither

.

fornicatus nor formicatior. y

to the small race in other plants, and that
this smal race, fi.e., fornicatus fornicatior} is
gradually predominating over the original
one in Ceylon”

Spever s earlier explanation (1919) was
different.. He thén wrote "It would seem
that, when the beetle has bred in castor fo~
sometime, a distinet ‘race,’ but not a dis-
tinet ‘gpecies,’ of slightly larger size than

-the insect usually found in tea, is evolved.

The same applies to Dadap. At least ona
outbreak of thig larger race has occurred in
tea.” The known fact, viz. that a large and
a small race occur, will fit one explanation
as well as the other, but if the castor race
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evelved from the tea race, his own hypn»

‘thests that the castor:oit trée wag: :
i squee-of infection for tea is. ﬁiﬂliﬁe&. His
later explanation better fits that hypothesis.

The measurements (2.26 mm. for the
ferfiale) given by Green in 1903 show that
the beetle he was acquainted with was the
sine!! ons, forntdatior, As the growing of
castor in the neighbourhood of tea has long
been forbidden, and consequently the infes-
tation of tea by the larger beetle has long
since ceased, the presence of intermediate
sized beetles (Tea B and € in Table I} can-
* not be regarded as a stage in the evolution
of the smaller type. It may here be stated
that the probability of the intermediate
type being a cross between fornicatus and
fornicatior is extremely unlikely, because
so far as is known mating, takes place
thie parent gallery and the male cannot fiy.

In South India Where, the beetle has
not become a major pest of tea, Rao's obser-
vations indicate that there tao beetles nccur

R TR AR R ST 0. T s R R T i VT e T

in tea which cannot readily be classified -

as either fornicalus or fornicatior; but are.
intermediate m character, In his annual
report for 1940-41 Rao states :—

“Through the courtesy of Dr. Beeson ..

. an examination was possible of a series -
of hestles callected from estates near Vandi~

periyar over a period of several years. The
-examiusiion revepled that the majority of
111¢ specknens showed a mixturs of featyres
ot jornicatus and fornicatior. The typical
fornicatus features were possessed by &
small number of individuals while the num-
ber of individuals conforming to the fomy
cabior type was equally small. |

“The specimens of the beetles were all
collected from tea bushes at different times
and there could be little doubt that the
Ueetle had bred in them for a number ¢/

e

generations. From the above examination

i it would appear that the insect even aftei
several years' breeding in tea (ten vea-s as
{ar as authentic records go and probably
many more than this), has hot produced a
race which is exclusively {ornicatior.”

So far, cgmparisons between fornicatus
and fornicefior have heen made on worpho-
sogical characters, and if we are to draw
a conclusion at this stage it must be to
support Winn Sampson's opinion that X,
fornicatior Figgers cannot be accepted as a
valid species. Beeson, however, suggested
the retention of the name with sub-species
status on biological grounds. He clearly
stated those grounds in a lettér to Mr. F. P.
Jepson in 1934. 1In it he said :(—

“I have collected fornicatus-fornicatus
HEich in many parts of India in the vicinity
of tea gardens, but have never found a case
of attack on tea. Here in Dehra Dun, the
borer is abundant in castor oil: but never
spreads to tea a few hundred yards away.
I‘have seen'no specimen from Ceylon of
jornicatus-fornicatus, that are labelled ‘ex-
tea,'" all the tea specimens being fornicatior.
I must admit that I have not tried to force
fornicatus to attack tea”

Je_ps_on himself had recorded (1920) a
somewhat similar observation of the castor
heetle not moving to tea. He wrote: “In
April, an unusually severe infestation of
cagtor by Shaot-hole Boror was discovered
in the Rakwana district, literally thousands,
if not hundreds of thousands, of galleries
occurring in a few plants. It was signifi-
cant that the surrounding tea was compa-
ratively free from attack.”

 King (1940) supported Beeson’s views
but on different grounds - not that the
beetle from castor does not attack tea, but
that the beetle from tea does not attack
castor. He stated : “On biological grounds

+
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" the distinction is quite clear, since the tea

borer does not attack castor ; and while the
castor horer may attack tea to a slight
extent it only dees-so in the vicinity of
attacked castor plants.”

King's statement was based on the
resulty of cross inceculation experiments
(King 1941). His resulis showed that the

plants, tea and Mimosa bracaatinge, whereas
the beetle from castor could breed in at least
five hosts in addition to caster. They are
Albizzig falcate, Hevea, Mimosa bracadtingu.
Tephrogia canditle and Tea. Both beeties,
{i.e., from tea and castor) were able to bore
galleries in several other plants but were
‘unsuccessful in breeding in them,

Later, King had reasons to doubt the
aceuracy of his statememt concerning the
inability of the tea beetle to attack castér.
He discoveéred (King 1941) that castor is
not susceptible to borer attack until the
tree is at least two years old, and he there-

* {ore decided to Tepeat the experiment with

“castor of suitable age. This experiment
{Gadd 1942} showed that the tea borer

- beetles entered the castor branches, and of

19 galleries dissected 5 were found to con-

e

~heetle-from tes could ureed w two. et -

castor beetle will pass from castor to tea they
a#fford no explanation of Beeson's observa-
tons, at Dehra Dun, India, where the beetle
never spreads to tea. The experiments are
not sufficiently conclusive to establish the
biologic identity of the beetles normally
found in castor and in tea, More inforpa-
ticn is required, not only of the effect of
tne host on the size of ‘the paramte bel of -
the life history and habhits of both beetles.
The borer from tea, as a pest, has been the
subject of study for many years but the

. castor beetle has not been gimilarly studied.

tain 33 ipmatfes consisting of eggs, larvae, -

pupae and adults.

King's cross inoculation expenments
ciearly demonstrate that, at least in Ceylon,
the borer from tea will attack castor just
sy the beetle from costor will attack tea,

Unfortunately no measuremenis were mafe’

of the beetles used and obiained in these
experiments. It would have been of great
witerest to know whether the offspring of
larger beetle from castor were smaller when
raised in tea, and -vice-versa, as little or
nothing is known of the effect of the host
on this parasite.

Although the iroculation experiments
lend support to Speyer's view that the

. writers 1 hav

The writer is of the opinion that a compara-~
tive study of the two insects might disclose
important differences.

Recently T had the opportunity of ob- .
serving an infested castor stem. ‘The males
behaved in a manner gquite different from
*hose from tea branches. A discussion of
vhis behaviour will, however, be reserved
for a later section, as the observations are
not yet completed.” It will be sufficient here
to state that biological differences between
the beetles proably exist, and that in conse-
guence theré may be some justification for
the retention of the two sub-specific names
as Beeson suggested.

Strictly, the name Xyleborus fornicatus
tornicatior should be used only for the beet-
leg as defined by Beeson, i.e,, for the smaller
race with the more arched back. Like other

strictly correct as a smalil number of beetles
from tea, as stated by Beeson, exhibit
fornicatus features, and an equally small
number are typically fornicatior., The
majority are indeterminate. In later articles
the writer will use the name Xyleborus for

“nicotus ex-tea, as that designation carries

no implication that only the smaller type
with fornicatior characters is intended.

usad the name fornicatior to
“denote the beetle from tea. Such use ig not



v Begson, €. F.C, 1925-~Xulebem joruicatus -
min India. T‘mp Agriculturist 45, pp. 371-

\:

54

REFERENCES

" Anstead, R. D. (1920}.—Xyleborus beetles.—
Planiers” Chroniele 15, p. 179, R.A.BE, “A”

8: 243.

Barmw, E. {18908)~Notes on Insect Pests

from the Entomological Section Indian

;_3’?9

—— 830~ The Bia fogy oOr that genuss, Xyie-

borus with miore new gpecies.—Ind. - For.
Ree. 14, pp, 3396,

Director of Agriculture, 1916-—Rep. BPept.
Agrie Ceylon for 1815, pp. C23—Ca.

Eggers, I H. {1922} ~Kulturschhadliche Bor-
kenkafer des indischen Arcipels.—Ent.
Ber. Ned. Ent. Vereen, 6 pp. 3488, R.AE
“A" 10:572. _

Eichhoff, W, (1B88)~Neue amerikanische
Berkenkafer-Gatiungen uand-Arten.——Ber
liner Ent. Zeitschr., 12, pp. 145152,

Fietcher, T. Batnbridgge, 1914} ~8ome South
Indian Insects, Madras.

Gadd, C. H. €1942) ~Report of the Entomole
gist for 1941 —BuiZ T, R, L., C’eylon, No. 23,
pp. 43-51.

Green, E. B, {(1803).-~Shot-hole Borer (Xyie
borus fornicatus}) Circ. & Agric. Journ.
H. B. G.—Ceylon, Vol. 2, No. 9, pp. 139155

~— - {1905).—Entomelogicat Notes Troo.
Agricullurist Vol, 25, pp. 408-410.

~  (1810);—Entomological Notes, —Trop
Apgriculturist Vol. 34, pp. 120-3123,

Hagedorn, M. (1913).—Borkenkafer {Ipidac),
welche tropische Notepflanzen beschadigen
- Der. Tropenpflanzer Vel 17, Nos. ito 5
SRR B YA%. 3 85

Hutscm J. C. (1982) ~Report on the W”brk of
- the Entomologicai Division 1933 —Adm.
gepz Dir. A,gnc, Ceyl(m 1931, pp. D11l

121,

Jepsor, ¥ mfﬂl %“4 ot hole borer of Tea.
O Andﬂww 5 Vol 55, pp.- 200:280.

o~ {15243 —Report of .the Acting Entomolo-
gist for 1923—Ceylon Admin, Rept. for
15923, pp. D.20.

Kalshoven, L. G. ¥, {1924a)—Boeboskaant-
astingen bij Hevea-boomen. —Arch. Hubber:

- cultur, 8, No. §, RAE, "A” 12:387.

—  (1824b)~Schade door houtboeboek,
speelaal in Verband met de. Thesgultuur.—
Hundelingen wan. het Thee congres, Bundo-
eng 1924 Batavia pp. 5872, RAE “A" 13:
139,

King, €. B. R, (1940).—Notes on the Shot-
hole Borer of Tea--Tea Quart. Vol 13,
pp. 111-116,

~ {1841} —Report of the Entomologist for
1840—Bull, T. R. 1. Ceylon, No. 22, pp. 43
49,

Light, S. 8. (1927).—Report of the Entomolo-
gist for 1028.—Bull T. R. 1. Ceylon, No, 1.
pp 16-20.

v " (1928) ~MMwly recorded food plants of

sore pests of tea and green manures—Teu
Guart. Vol. 1, pp. T1-79. -
Rao, 5. Ananda (1936).—Report of the Ento
mologist—Rep. Teq Sci. Dept, UP.AS1
1935-1936, pp. 3545,
~— {1937)~—~Report of the Entomologist 1936
37 ~Proceedings of the U.PAST. 1937,

- pp, 128-138, °
- (1841).—Report of the Entomologist
104041 —Rep. Tea. Sci. Dept. UPASL

-~ 194041, pp. 41-50. ,
Rutherford, A. {19i4a).—Plants other than

Tea from which Xyleborus fornicaius (Shot
hole borer of tea) has been taken-—TJrop
Agriculturist 42, pp. 307-309,

(1914bH) . ~—Insect pesty of some legumin-
ous - plants.—Trop, Agriculiurist Vol. 43.
pp. 319-323.

i

sy ,.smm Mas;.,N
v "Sonan, J. (1939) wOn the Shothole horer of
Tea in Formosa—Fgrmasan Agric. Ren
35, pp. THRE00, RAE, “A"™ 281707,

éwﬁé: i gfxi“k 3@1&} 'w o uﬁa&* 9;
eXyleboris 1o 5 ;’m%ﬁg’m e
S=Qeyion, Bull. 39, .

(1919). —Recommendauons for the con.
trol of Shot-hole borer beetle of Tea-—
Dept. Agric. Ceylon Legjflet Mo, 13 Trop
&Wuuuﬁst Vbi 83, pp 36-3‘7,

1935)-—411 about tea, New
Yurk Vol ]

Van HAlL, C. JF, J, {1920).—Ziekten en Plagen
de Cuituurgewaseen in Nederlandsch.Indie
_in 1919, —Meezgd Inst. Plantenziekten No.
9.

Van Heurn, ¥ ¢ (1919} —Verslag van den
Pirecteur 1 Jul 1918-30 Juni 1919, —Meded.
Algem. Praefst. AV.R.0.8. Medan, Algem,
Ser. No. 7. RAE. "A” 8:537,






