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THE INDIAN FOREST MEMOIRS

VvOL, 11 1910 I PART 11

Insect Pests of the Chir Pine (Pinus longifolia) in the North West
Himalaya

With Brief Notes on the Insects Predaceous and Parasitic upon them

By E. P. STEBBING, FLs,FZS.FRGS.FES

GENERAIL REMARKS.

OE wood of the Chir pine (Pinus longifolia) is well known in Northern India where,

owine to the case with which it can be worked up, it is used for a variety of purposes.
The tree is also tapped scientitically by the Forest Department for resin which is eonverted
into turpentine and used in the preparation of soap.

The Pinvs longifolia grows in the lower ranges of the outer Himalaya at elevations
hetween 2,000 and 5,000 feet and is casily regenerated naturally.

It has been recognized for some time that the wood of thistree is subjeet to the attacks of
inseet borers which are known in Kumaun, equally with the bamboo horers, as © Ghoon,” a word
commonly applied in India to the hamboo borers Dinoderus pilifrons and D. minutus.

The * Ghoon” of the Chir pine is, as wo shall see, a very different heetle helonging to the
family of wood horers known as Platypide, j

The, ringal Dhamboo horer of Kumaun is probably Dinoderus pilifrons, but I have
not detinitely determined this,

This question of the wood borers of Pinus longifolia and ringal hanhoos in Kumaun
aded to by M. Norman Troup in a Note in the Bombay Natural History Journal.*
ted that the people of the distriet were well aware that the wood suffered from
led during the period of the month when the nights were dark

was all
M. Troup sta
Lorer attacks but that trees fe
and moonless did not satter from snch attacks.  In a paper in answer to My, Tl'uup’s Note
entitled The = Shot-Borers’ of Bamboos and < TNood-DBorers ™ of Pinuslongifolia published in

S - : ¥ Vol, XVII, p. 526 (“’05)-7
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2 INDIAN FOREST MEMOIRS,

the same Journal I pointed out, as a result of investigations made in the Chir forests of Jaunsar
and Tehri Garhiwal, that the wood borers of the Chir belonged to guite a different family of
beetles to those infesting the bamboos in that part of the Himalayaand that this would probab-
Iy prove to be the case in Kumaun. A recent tour in Kumaun has enabled e to personally
verify and prove this statement.  Whether the tapping of the P longifolia for resin leads to
the tree being more freely attacked, or more subjeet to attack, by its inseet foes Lam not at
present prepared to state, T know of no recorded investications supporting the statement
made in The Indian Trade Journal for September 17th, 1905 that = Resalts of tests on
the wood of Pinus longifolia show that tapping of the trees for resin agrees with the results
alrcady obtained in Ameriea, namely, that the tapping does not weaken the timmber, but, if

-

anything, strengthens it, while the removal of vesins makes Tittle or no difference to the Hability
to or immunity from the attacks of insects.”

The woorl borer par excellence of the Chiv isamember of the family Platypidse which,
o far as present observations have heen carvied in India, appears to eontain representative,
which only bore into green fresh timber and always tunnel vicht down to the heart wood it
This inseet I place in the cenus Platypus and have named it P. Wilmoti, after the late In-
spector General of Forests, My S, Eavdley-Wilmot, C.LES Inomy above guoted Note T oon a
Jiperficial examination relecated the inseet 1o the allied genus Crossotarsus. O inscets
which bore into the sap wood only for pupating purposes  there are four: two buprestids
(Capnodis and Anthaxia Osmastoni. . ~p.), a lmgicorn heetle Nothorrhina muricata
andaweevil Cryptorhynchus Brandisi, Steh. Therve is adso o termite, Termes sp., or white
ant which riddles the wood of dead trees i the forest, O the bast eatine  insects there are
some most dangerous forms.  Amongst beetles the huprestid Capnodis and the lonsicorn
Nothorrhina and the Cryptorhivnehid weevil are very serions pests as they riddle the hast layer
and sap wood and kill the tree. OF Seolytideae there ave several forms amenest which & Poly-
graphus, Hylastes and Cryphalus and a laree Tomicus (1ps) are very serions pests Thig
jist is not complete without the addition of a noetuid moth Tarva (Family Noctuida) which feeds
deep in the bast and sap wood of young seedlings and saplines, proceeding often in a spiral
manner up the tree, ihus givdling and killine it. The leading and other shoots are also tunnelled
into and destroyed by a Pyralid eaterpillar. They are also erippled by calls or preudo-cones made
by a species of Cecidomyia. When it isstated that either of the buprestid, longicorn, weevil,
Polygraphus, Tomicus or Noctuid inscets could alone kill the tree, it present in suflicient
numbers, it will be seen that the Chir pine has a formidable array of enemies to contend with.

The life histories so far as at present known are detailed in the following pages, notes beinge
also given upon some heneticial inseets predaceous and parasitic upon the pests of the tree.

T have also briefly alluded to a funens Peridermium (Zcidium: complanatum, Bar.
clay, var. eorticola which I tound killing off a number of the young plantsin the Kalimath
plantations at Almora.

(7
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LIST OF INSECTS ATTACKING THE CHIR PINE (PINUS LONGIFOLIA: SHOWING
PARTS OF THE TREE INFESTED BY THEM.

I.—Insects infesting every part of both young and old trees.

Coleoptera.—Cryptorhynchus Brandisi, n. sp.

I1.—Insects infesting the bast layer and wood of the main stem and larger branches.

Coleaptera— Anthaxia  Osmastonl, n. sp.; Capnodis indica; Nothorrhina muricata ;

Polygraphus Jongifolia; Tomicus (Ips) longifolia.
III.- Insects infesting the bast layer and sap wood of branches only of larger
trees and main stem of seedlings and young saplings

Coleoptera.  Cryphalus longifolia; Noetua? sp.

IV.— Insects destroying the leading and other shoots.

Lopidopl e Pyralid sp.g Cecedomyia ® sp.

V. —Insects infesting the wood of the main stem and large branches.

Coleoptera -Rhyucholus sp.; [Lvlastes longifolia; Plytypus Wilinoti

VI1.—Insect infesting the dead wood of the tree.

Termes sp.

LIST OF INSECTS PREDACEOUS AND PARASITIC UPON THE PINUS LONGIFOLIA
INSECT PESTS.

I.—Upon Cryptorhynchus Brandisi.

(@' Parasitic Inscets—
(1) Ichneumon sp.—Grub feeds as an external parasite on weevil larva,

(2) Cuckoo-Wasp.— Ditto ditto.

(1) Predaceous Inseets—
(1) Elaunon hipartihis—Predatory on weevil grubs and pupie,
a2 ]



4 INDIAN FOREST MEMOIRS,

II.—Upon Tomicus (Ips) longifolia and Polygraphus longifolia, also upon
Rhyncholus sp.
(a) Parasitic Insect—
(1) Chaleid sp.— Grub feeds as an external parasite on the scolytid beetle grubs.
‘) Predaceous Insects—
(1) Niponius canalicollis, Lewis.—=The arubs feed upon the larvie of the scolytid
bark borers.
(2) Paromalu~: sp. or Platy~oma > sp.—The crubs feed upon the bark borer grubs
and perhaps on the ezes.

[II.—Upon Cecedomyia ? sp.
Parasitic Insect—
(1) Trigonomerus sp.—The grubs feed ux external parasites upon the larvie of
Ceeidgmyia sp.

I.- INSECTS INFESTING EVERY PART OF BOTH YOUNG AND OLD TREES.
[—CRYPTORILYNCHUS BRANDISI, n. sp.

THE CHIR PINE WEEVIL.
Nature of Attack.

The grubs feed in the bast laver and outer sap wood of the tree, eating out longish irrecu-
lar calleries,  When full fed they gnaw out elliptical depressions in the sap wood and
pupate in these, The heetle on maturing hores its way out through the hark and eseapes trom
the tree. When ninmerous the inseet is capable of killing the tree,

Previous Records.

This inseet would appear to be unrecorded tfrom the Indian Region @ specimens submitted
to the British Museum in 1907 proved the species to he new to the collections,

Distribution.

The weevil is spread throughout the Pinus longifolia forests of the North-West Hima-
lava. In the Eastern Himalaya and Bhutan and neighbouring mountain ranges to the East
the P. longifolia is replaced by the P. khasya which is attacked in a similar manner by an
allied speeies of Cryptorhynchid weevil.

Description.

Larva.—.\ fat vellowish white rather enrved grub. ilead well marked dark yellow.

SR
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Himalayan Coniferae.

ng.—Insect Pests of the

Stebbi

PLATE XV,

Fro. YL—Cryplorknuclons Breandisi; v sp—-Siude view of Tavva.
1. Cocoon made ])A\ Ly,
15, Ventral view of pupa.
e, Dorsal and side view of heetle,

1d. Portion of the <stenn ol « younyg Piius lonaitnlin l"'l" Jewine the

attacks of the Tarvie o the hast and <ap wood. Tuwo cocaons

ave shown iz i on the sap wool Gabont Lrd i cond the exi
holes of the matured weevils in the hark.
le. Pupatinz chmuabers, with womature weevil inone ol then, o the
bark and sap wood of i portion ol a Pinos loncitolin sten
Fi6. 2.—Dormal view of the paeasitic Cuckoo Hasp.
8. —Dorsal and ~ide view of the predaceons beetler Ll bipoct b, Kivhis

J. B =ingh

‘ryptorhynchus Brandisi. n.sp

| SR
2, Cuckoo-Wasp.
Fliunon bipartilus, Kirby.

"
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STEBBING : INSECT PESTS OF THE CHIR PINE. b5

Prothracic segments swollen and corrugated with a horny plate dorsally. Body corrugated,
the segments tapering to a blunt point posteriorly. Length 3 inch. Plate XV, tig. 1; Plate
XVI (near upper part of stem).

Cocoon.—Blunt elliptical with rounded curved sides. It is made of shredded bark and
wood strips loosely hound together so as to fit fairly tightly into the elliptical shaped hole
gnawed out in the sap wood and bark for its inception. Plate XV, figs. 1a, 1d.

Pupa,—Yellowish white. thick and blunt ended. Somecwhat ovate. Wings and legs are
pressed against the chest,  Also antennee (fig. 12).

Beetle.—Greyish brown. Elongate ovate. Head small, blackish brown; the rostrum
fairly long and bent vertically downwards. At rest it is tucked under the body. The
antennze are situated towards thelower part of rostrum and fit into grooves on it. Eyes large,
strongly facetted.

Prothorax greyish marked with small spots; triangular, smooth, slightly punctate.

Elytra channelled constricted on a curve toapex, grey brown in colour, pubescent ; apical
margins reflexed ;s longitudinally  punectate, the punetures in parallel rows. Legs elongate
fairly robust, punetate. Length § inch.  Fig. 1e shows a dorsal and side view of the beetle.

Life History.

Egg laying.—The female beetle erawls into the deep erevieesin the bark of the tree and
lays her eggs probably singly in the smaller creviees of the thin lower layers of bark or pierces
down to the cambium layer and places them there. The young larvee on hatching out
remain in the thinnest portion of the cambium layer at first cating out a small gallery in an
irregular fashion.

Larval gallery.-—As it increases in size the grub cats out a deeper gallery in the thick
cambium and hark, the gallery also grooving the sap wood. This gallery has always a very
irregular shape and gradually inereases in diameter as the grub grows larger.  The gallery may
he very irregular and winding proceeding round the circumterence of the tree or it may
procced up or down the tree in a more or less winding vertical manner, the tunnel having
small horizontal bends in it at intervals due to the fact that the larva has for a time taken to
horing horizontally instead of vertically. It may be possible that these horizontal portions in
the gallery are made just before one of the moultings of its skin which take place periodically
during the growth in size of the grub.  When the grub has reached its full size and just
hefore pupating the gallery is often curved at right angles to its previous direction and the
larva then eatsout the pupating chamber in the sap wood and bark. 1In Plate XVI a grub is
shown in this position at the top of the stem.

As has been said the gallery increases in size with the development in bulk of the larva
o that by the tuime the grub approaches full growth the gallery is from 3 to 4 times the
breadth of its occupant,  The larval gallery is always filled with loosely packed ejected wood

[ 7]



6 INDIAN FOREST MEMOIKS.
dust and wood exereta containing short strands of ligneous wood  filres,

Owing to the e
gular method of feeding of the crub the

leneth and Lreadth of the Taval ealleries varies Very
greatly, but galleries have been measured as long as 9 inches in ]
wound about in an area of bark " —=" square,  Plate XV fie,
is shown ax removed, and Plate XVI show the larval calleries in the cambiwn and sap wood,

The position of pupation appears to vary according to the siz

ength whilst others have
L, o which most of the hast

¢ of the tree attached and

consequent thickness of the hark present. In the case

Pupation of Larva. . . . .

of old trees where the hark i veryv thick the inseet
cats out an elliptieal pupating chamber which is made entively in the inner bark of the tree
and does not groove the sap wood. This echamber or eradle is lined with particles of hark
fibres forming a rough loose cocoon in which the L o pupates. T the case of voune trees
on the other hand the Luva eats out an elliptical depression in the

stp wood about )
to y inch in length and having the appearance of

aosmall eradle, The other halt of this
ellipse is caten out in the cambium layer (see fig, Te in which new v oanntured heetle s
shown s sitn in a cradley and bark and the two halves arve then lined with a thich
interwoven mass of stringy wood fibres which fit rather tightly into the cradle (fig. 14
In this cocoon the larva changes into the pupal stage.
When the beetle is fully mature and consequently veady to leave the tree it hites ot A
circular hole at one end  of (he cocoon fic 14, the
lower of the two cocoons show i and eraw
this bores a large eirenlar hole throush the thick hark of the tree and

These holes have a very considerable

Emergence of the beetle from tree, .
lne ont of
thus CsCies Fromn it
diameter and are very castly seen even in the thickh hark
which this tree puts on ride Plate XV tie, 14, and Plate \VI)

— Observations of artachod
trees have shown that the newly wmature

weevils do ot alwavs et out of the
owing to the outtlow of resin which at times entehos

their way through the hark and drowns  then,
situ in the trees,

tree i sifetry
the ]N"‘[l('\ \\]ll'].\l choneed

}ml‘ill!
Iustances of this have

])l'l‘]l H]l\"l'\'(‘ll !‘/l

It is ditlicult at preseat to state with any certainty the nunbey of wenertions whicl,

. ) this weevil Prisses ”H'()ll:'h m the vear “nee e et
Number of Life cycles or generations .

passed through in the year. Is 8o often found in the tree in all three Ut; TSRS
of larva, pupa and heetle,

I am inelined 1o consider,
however, that the inseet has normally three o

cnerations in the vear, but that thewe Ceneralions
appearance of their heine an

overlap very greatly, thus ¢iving rise 1o the
: !
succession of larvie and pupwe in the trees throuchout  (he

alimost continons
Years  An o exmmination
winter (about the middle of Novembery will
and immature heetles ape present incthe pupal eradbes and Ill:lllt]l«‘sl‘
pass through the winter in this position.  The larvie in the (pees which have not e v
pupated will probably all pupate before the :

severe cold commences <o that the winger o
C i) |

1".
infested trees at the commencement of the

show that almost mature

STEBBING : INSECT PESTS OF THE CHIR PINE. 7

Lably chiefly passed in the pupal or mature bectle condition. We have no data at present
e wher L1 - cct commences work at the beginning of the season, but it would proba!)ly
;l: ::x1:‘Cltli(:1€ti:s}1?)iil at the latest, the pupze mat.uring and the Ym?;u?-c ;)ggtslesineglg{ 132:;25
cometime during this month. Observations carried 0}1‘5 by I]TI}S: h131ﬁ , K J(une
have how that a generation of beetles matures and issues about t ¢ first wee
RN -« ooos about the middle of that month. The larvee arising from these eggs
B 0:'3' ‘risc to the full grown larvee, pupe and immature heetles reported by
g ])C.‘(‘“ o ti(l)ligels‘t(i?lwl trees in thcoAhnora Plantations at the beginning of September
?Illzls i\)[elill\u‘riut(llwatsirst rcpori of this inscet occurring as a pest), the g,:e)ncmf:tlonfofhl;ieti: I;?l?tul}lii
‘1])();1'( theamiddle of September and laying eggs towards t'hc 1attu. part of o th_ t
! atching fr hese cees were found half grown in the mldd-le 01. October 111. he trees
]“""“3' . j'“’“_l 't 'I'um::r in 1906 and this forms the over wintering generation of the
e !’3’ " S*cllt ‘“f -' ‘tlu';:c oenerations in which the mature heetle (é.e., egg) and pupal
et ‘h“;‘ l ‘;}\L to a 1’01~Fni011t in duration whilst the larval stage, that is the period
Sf“f—'f‘-‘ m‘c"lf'rolmt]?o“cehivf damage : done to the tree, lasts roughly from 6 to 8 weeks. The
d‘.”'“‘f-: ;"1”?-1- ion probably ‘lusts for some four months from Decenﬂ)cl'.to the end .of
N ")““““q 11 *\"1ti0.n and severe or mild winters will greatly modify the duration
M““'d}- Oéodc?::]lgt zo:1s(equently the data of appearance of .t])o various senerations which,
SR verlap owine to the inseet commencing the year in hoth the pupal

feet insect \'tzwz‘)s? t(hlc ce:Q’sFlaid hy the latter as soon as the weather is favourable
“}“‘1 P;‘\l\\('icxlzlti\o uﬁrt: over the “omes laid by the heetles who have to first mature from the
thus having st

du reste, necessarily

npal stage hroueh which the winter has heen passed.
! The life history may be reproduced diagrametically as follows : —

AMav June July Angust. September. October. | Nuvember. Decembier.
Mav. | . Julv. Awg ;

Ty, Felrnaw March. April.

| 220 0000 @@%s 9¢9¢
B 000000 ¢ 0000 000e @¢ ¢ 228
[P PR i‘xS?Q%‘rO OO
0000 0000 0000 o0

i
|

{
I i
. = Egg staze | f
0 4 i X
- gy stgue. ) i :
C = Layval sta | ? ! ,
® = Pupal staze. i ' | !
i
|
& = linage stage. ‘
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INDIAN POREST MEMOIRS,

Relations to the Forest.
The damage arising from the presence of this insect in a forest is two-fold—

(a) It attacks voung green standing growth of all kinds from the moment that the seed-
lings have developed a bark thick enough for the larvie to feed in,
Thix bark in the case of the Pinus longifolia is developed at a very carly
age, often in trees as voung as 3 -4 vears old.

(8) The beetle attacks with egual facility ereen trees of all ages up to old standing
trees of large size, laving its eegs cither deep down in erevices in the thick
bark at the base of the tree or anywhere in the bole higher up and in the
crown, .\ standing green apparently healthy  tree of 14 feet girth was
found attacked in thix manner in Jaunsar in November 1906,

The beetle must be looked upon, as is the ¢ase with many of the weevil family, as parti-
cularly hardy and resistant to outside influences ; and this isso both in the loval and matare
beetle stage,  The larvie onee hatched would seem to have more than the usual chances of
reaching maturity since they are to be found wallowing in the outflow of resin poured ot
by the tree in answer to theiv operations in the bast layver 5 the vesinappears to be particularly
palatable to them.

The powers of multiplication of the beetle also seem to be eonsiderabile,

The danger of an mseet of this nature gradually inercasing in numbers and acquiring a
bold over a forest is of course much greater in the case of pure forests thaw in that of mixed
ones and this danger is existent in this instance sinee the Pinus longifolia iv to be fonnd
pure over considerable areas in the North-West Himalaya.

Protection and Remedial Measures.
Protection and remedial measures asainst this weevil althoueh a somewhat ditienlt
matter are quite feasible when the pest has to he dealt with in plantations,

The tivst Sep to
be taken is to accurately determine the dates during the vear at which for any particular
locality the trees contain larvie, pupe and fmmature beetles. Having decided upon these
periods the whole of the infested trees should be cut out and bhurnt. Badle infested
trees can be easily recognized owing to the fact that their needles commenee to turn yvellow
and the tree to fade.  In the case of voung plantations a little careful observation on tl;q- part
of Forest Guards should make it possible for them to be able to mark down attacked trees
upon which the needles have not yet turned yellow sinee the bark of the trees is invariablv
coated with a mass of resin exuding from the exit holes of mature heetles which have l'mm‘d
their way out of the trees. Tt is by means of these resin masses, which in the case of badly
infested older poles and large trees thickly coats the havk more especially in the regions where
the side branches take off from the main stem, that infested trees can be casily

[ 77 ]
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STEBBING : INSECT PESTS OF THE CHIR PINE, ]

As in the case of young trees in plantations so in that of older trees in the forest the
only plan to prevent the attack spreading to unirnfested trees is to cut out the attacked ones,
strip off the Dark and burn it.  This operation must, to he satisfactory, he done at the periodg
when the inseet is in the larval and immature heetle stage as shown in the table of the life
cveles.  This would be towards the end of May, middle of August or during the long winter
period of hibernation.  In fact where possible I should always advise remedial measures
acainst this pest being undertaken during the period of hibernation in the winter. At this
season there are no heetles on the wing in the forest so that it is possible to ensure killing off
the whole of the inseets which ave responsible for the dying condition of the trees and of thus
clearing effectually a plantation or an area of forest from the pest.

It must be horne in mind, however, that 1t will e of little use cleaning oneset of infested
arcas of the heetles if other affected areas in the neighbourhood are left wntended.  And this
appliecs: more partieularly to the Kumaun P. longifolia forests. In this region there are
a number of district forests which are not under the Forest Department and through which
annual fires are allowed to run uncheeked and mutilation of the forest growth on the area takes
place. Tt ixin sueh arcas that the weevil has the greatest scope for inereasing vapidly, for it
finds heve farge numbers of trees weakened by fire and mutilation whieh serve it as exeeption-
ally fine breeding places. T personally examined several aveas of this kind in all of whicly
I found the weevil in abundance. It is probable that the greatest difficulty to he taced in
endeavouring to prevent the spread of this pest on a large seale thronghout the P longifolia
forests eonfronts the Forest Oflicer in the presence of these areas of fire swept and mutilated
forests in the Naini Tal and the Kuwmaun Districts.  Not only do these areas serve as hreeding
arounds of the weevil, but as we shall see later, they are equally favourable to the multiplica-
tion of the Buprestids Capnodis and Anthaxia, the Nothorrhina longicorn heetle and the
danzerous Noctua moth hast cating caterpillar.

The condition of the Baldhoti and Kalimath Plantations in 1908, especially the latter, and
of the district pine forests form definite examples of the dangers existing from and the dighi-
culties to be faced In conneetion with the state of the distriet P. longifolia forests, | was
given to understand by the Commissioner of the Kumaun Division that Distriet Officers were
engaged in forming plantations of P. longifolia. There can he little hope of cither these or
those formed by the Forest Department proving successful unless the destruetion going on in
the civil forests is put an end to and an effective check on the inercase of the heetles thus
established.

Points in the life history requiring further observations.

The chief point to be established at various eclevations in which the P, longifolig
flourishes is the exact dates at which the trees are found to be full of larvee and immature
beetles as this is intimately conneeted with the remedial measures to be introduced to combat

the inseet,
SN
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It is also of importance that the number of cggs laid by the female beetle should be
ascertained,

PARASITIC AND PREDACEQUS FOES OF CRYPTORHYNCHUS BRANDISI.

PARASITIC INSECTS.
2, ICHNEUMON sp.

Nature of Attack.
The ichneumon grub is parasitic upan the

weevil farva, feeding upon the fatty tissues of
the latter and causing its death from exhanstior

v when they have both reached full size.
Previous Record of the Insect.

I have no previous record of the inseet.

Description.

Larva. — A\ minute white grub—almost transluce

Fly. —Small yellowish in colour with fouy iride
with 3 long fine hairs or styles at posterior end.

ntin colonr with head pale canary yellow.,
scent wings,  Body curved and armed

Life History.
[ have taken this insect but sparingly

at present. The only stages observed  are those of
the larva and mature ichne

sumon tly which were found in the characteristic prupal chamber made
hy the weevil larva. It is probable that the Uy Tavs its ezes elose o those laid by the weevil
in creviees of the bark of the tree or in the neighbourhood of or on the newly hu.lchwl weevil
grub. I have not vet diseovered whethoer the ichneumon srab feeds on the \\.'a-m'il larva as an
external or internal parasite.  Uhe weevil sruaby is evidently not killed until
construction of the pupal chamber, Tt then dies

The mature fly evidently issues from the

t has tinjshed the

and the hymenopterous parasite pupates.
tree at the same time
were found maturing or mature and leaving the

in the first week of June.

oy the weevil beetles since hoth
tree at the Baldhoti Plantation near Almora

A Iq s » T . . M . .

There is a good deal still to be learnt about this most useful parasite.
eggs are laid and whether more than one ichneumon larva parasitises ¢
important points to ascertain.  Also whether the inseet
same number of life eyeles as its host.

Exactly where the
ach weevil grub are
» 48 IS probable, passes through the

f 11
STEBBING : INSECT PESTS OF THE CHIR PINE.

3. CUCKOO-WASP.

Tl 1l cuckoo-wasp figured in Plate XV, fig. 2, was taken by myself from one of the
1e sma S =

hambers of the weevil in a young tree. The fly was just mature. It would appear
o chambers

Pupl?tll)lllnﬂ ¢t the insect lays its eggs in the weevil grubs and that the young cuckoo-wasp
probable tha '

i reevil grubs.
1 eventually kill the weevil g . .
larW?[‘]fee(1 ‘{P‘zn i:li)(n::of n'rcatyinterest sinee it is the first record I have of the cuckoo-wasps
e I)Olll <3

] :

Nature of Attack.
Predaceous upon the weevil Cryptorhynchus Brandisi.

Previous Records of Insect.

is insect 1 Cumaun P. loneifolia forests.
I have only taken this insect In the Jumau g

Description.
Brown ; the elytra bright canary yellow. Antennzwe and

3 o TOW, 3 3 :
Beetle.—FElongate naris Plate XV, fig. 3, shows a dorszl and side view of the

el sneth 1 inch.
legs slender, yeliow. Length

beetle. Life History.

The evub of thisbeetle s, T think, predaccous upon the grubs of the Cryptorhynehid
1C gl‘u ) R N

reevil. X ) , : . > Be .
o ‘It k a number of fully mature beetles from the dying tree felled in the Baldhoti
O0K . -

. 7. . limatl
tation on Sth June and others subsequently in the young dying trees in the Kalimath
ation v
gllant:tli(()m The beetles were found between the hast and sap wood.
antation. ot |
I know nothing further about this inseet.

BAST LAYER AND WOOD OF THE MAIN STEM AND

NG THE
I1.—INSECTS INFESTI LARGER BRANCHES.

5. ANTHAXIA OSMASTONI, n. sp.
Nature of Attack.

r of the tree forming galleries which destroy it and

iy st laye ;
Tho grub feeds in fho bast_hy¢ full fed the grub bores a short tunnel into the sap wood

slightly groove the sap wood. When
and pupates there. s ]
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Previous Records of Insect.

This buprestid is new to science. T take pleasure in naming it after that excellent
Forester and Naturalist Mr. B. B. Osmaston, I.E.S., Conservator of Forests,

Thompson * alludes to a small species of buprestid shining olive in colonr with yellowish
white spots which attacks chir wood, sometimes rendering it unfit for beams. I cannot trace
this insect and know of no buprestid which could act in this manner.

Description.

Larva —Short, elongate, with a small brownish yellow head, back mandiblesand a large
flat spherical segment following the head.  The segments following this one are all very much
smaller in diameter and of approximately the same size save the last which tapers posteriorly.
Leneth 2 inches (Plate XV, fie 1),

The shape of the larva is most characteristic and renders it ecasily distinguishable from
the longicorn one (Nothorrhina) with which it is occasionally found in the tree,

Beetle.—Small, oblong, tlattened. HHead and thorax colden ereen with a coppery
reflexion ; elyvtra greenish-blue basally, mergine into dull bluish-green in apical halt. Head
flat, cranulose.  Prothorax rugose punetate, sides curved with a prominent depression on
either side in hasal halt.  Scutellum triangular, punctate, colden creen.  Elvtra rugose, flat,
excent near the base where they are irrecularly elevate above a transverse basal  depression
ides sinuate at level of coxae and constricted in apical third; apex rounded.  Leneth about
Lvd inch (5 millim.) (near oL, Boconis), vide Plate XVIL, fic 1o,

Life History.

Little appears to be known upon the life history of this small buprestid,. Grubs of
various sizes were taken by myself in the bast layer of trees in the middle of October in Jaunsar
in 1906, and it is probable that these arubs hibernate through the winter in this position
in their larval galleries and pupate sometime during the spring.  The perfeet beetle was found
mature and issuing from the trees or ready to issue at the end of May (in Kumaun in 1908).

Thus it appears probable that the life cyele takes a year to pass through from eeg to
perfect beetle as is the case with the small Deodar buprestid already deseribed  at page 24
in Part T of this Memoir.

The egg is probably laid by the beetle in ereviees in the hark of the tree <cometime
in June. The g¢rub on hatching out at once tunnels down into the bast layer and
feeds in this, at first cating out a small gallery of irregular shape; as it grows larger, the
gallery increases in size and goes down into the bast and also grooves the sap - wood

# Thompson—Report on Insects destructive to Wouds and Foreats by R Thompson, Assistant Conservator, Garliwal Forest
(Allahabad Government Press, North-Western Provinees, 1868).

s
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3 1 N Horae
Stebbing, —Inseet Pests of the Himalayan Coniferac,

PLATE XVII c

Fic. 1.—_tluthazio Osivostoni. n. sp.—Dorsal view ol the larva.
Ta. Doral and ~ide view of the bheetle.
17, Portion of a Pinus loncitolia stem showine the larval callevies of
duthawion Osimastoir (the smaller ones)y and Capnodis indica
(the Tavger onesy in the sap wood. The entrances to pupating
cham:bers are seen at the top of the stem,
Fic. 2.—Copnodis indica.—Dorsal view of the larva—
22. Dorsal and side view of the beetle.

T B st 1. Authaxia Oxmastoui, n.sp.
T b ~meh

2, Capnodis indien.

o petee i ]‘_‘3
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(the smaller ealleries in Plate XVI1, fig. 15). When full fed the grub bores a short clliptical
tunnel down into the sap wood and then cats out an clongate pupating chamber parallel to
the long axis of the tree (cide upper portion of stem shown in fig. 14).

The larval gallery in the bast is blocked with excreta and wood dust, but that in the sap
wood is free of bboth. The beetle on maturing crawls up this empty larval tunnel and on
veaching the bark hores its way through it and escapes from the tree.

G. CAPNODIS INDICA, Thoms.
Nature of Attack.

"This huprestid attacks the tree in a very similar manner to the last. It is a much larger
inscet. however, and the larval galleries are consequently broader and longer and the damage

Previous Records of the Inseect.
A species of Capnodis, C. indiea, is very plentiful in the Western Himalaya. and T am

of opinion that the large huprestid grubs shown in Plate XVIL, fig. 2, and taken in Pinus
longifolia which are undoubtedly Capnodis ones may be those of this species*  This is the

first report of these grubs feeding in and destroying the bast of this trec.

Distribution.

Capnodis indica is reported as spread  throughout the Western Mimalaya Deing

replaced by C. miliaris in Baluchistan and the Suliman Range to the West.

Description.

Larva (full grown).— Elongate cylindrical whitish yellow with a small head and 12
seements following it which evadually taper posteriorly from the 2nd. The prothoracic
segment is of great width and size and has a hard thick orange plate on its dorsal surface.
Leneth 28 inches (pide Plate XVII, fig. 2).

Beetle.—.A stout broad inscet. Black with spots and patches of golden metallic eolour,
studded with punctures on head, thorax and clytra. Thorax wider than broad, outer margins
rounded.  Elvtra with the outer margins wavy, acuminate at tips.  Legs stout.  Length 11
inches. The shape of this beetle is - very characteristic and renders it ecasily reecognisable.
Plate NVIT. fiz. 20, shows a dorsal and side view of the beetle, natural size.

Life History.

Tull erown larvie of this buprestid were taken in pine trees in Kumaun in the first week
in June.  The beetle is usually to be found on the wing during July, August and perhaps

¥ 1 have sinee confirmed this supposition— E. P. 8.

[ 82 ]
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September.  This is all that is at present known upon the lifehistory of the inseet.  The wrub
probably spends the period bétween sometime in July or Aucust and the following May in the
larval stage feeding during this period entirely in the hast and sap wood in which it eats out long
irregular larval ealleries (as shown in Plate XVII, fie. 14, the laree wide galleriesy which are
packed with wood dust and excreta. On reaching full size the grub bores down into the St
wood and eats out a pupal chamber in it and pupates in this.  On maturing the heetles leave
the tree, pair. and the female see ks asuitable tree in which to lay her ewes in ereviees in the
bark.

7. NOTHORRHINA MURICATA, Daln,

THE CHIR PINE LONGICORN.

Nature of Attack.
The larvie feed Ct)lrnll’ll"\ti""l" close together in the tree and ent o trrecudar wind: ny

galleries in the bast and sap wood, gradually, when numerous enough, remon ine all the cain-
biam laver, eirdling the tvee and thus killine it.

Previous Records of the Insect.

There appear to be no re rcords extant of the infestation of the Pinus ]onglfoha by this

heetle.  Mr. Gahan, to whom [submitted the beetles for identitication, wrote :  The heetle is
a specics of Nothorrhine in which T tind no chavacters that will enable me 1o distineuish it
Your speeies are somewhat larzer than anv we
pOssess and T have not ln-<-\'i<m~'1_\' seen any from India ™ This is then

from the European N, wwricala. Dalm.
vet another mstance
of a common and what may eastly prove to be aserions pest having heen as vet anre ported
from the country. o .
Distribution.
As at present known the tnseet s comnmon throuchout the Chis vine tracts of the Norh-
West Himalaya. o
Description.
Larva.—.\ thick whitish elongate wvub with a pale brown prothorax, broader than
the other segments.  The latter ave well marked and tubereulate. Head sl voliow,
) »
wouth parts black. Length Y 1o 1inch, (Plate XVIIL fig, 1, shows o side view of the barva)
Pupa.— Elongate, white, slender. naevow, tapering posteriorly.  Antennge, wines and
3 . 3. N "% v ) )
legs are pressed against the chest. Plate XV fig. 1o, shows the venteal surface of the
pupa. Length C to {inch.
Beetle. ——L'nna:atc rather slender, the pygidium exposed in the 3 the antennae in latter
not reaching to middle of hody.  Black ; prothorax dark brown with a reddish tinge

laterahy
1.5, .
and a central red spot; antenne Hrown.

Head with 3 fmpressed  foveqe placed triangularly
between the eyves; punctate. Prothorax squarish, raised medi anly, fine 1y punctate, coarsely
rugose laterally, poster rior anzles constricted.  Elvtra broader

o=y
.

4

than prothorax behind, wdet
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3 ) A 4 »
Stebhing. —Insect Pests of the Himalayan Coniferae.

PLATE XVIIL

Fia. 1.— Notori hina mueicato —Side view of lavva,
1o, Ventral view of pupa. '
14. Dorsal and side view of the female beetle.
1e. Section of a stem of Pinus loneitolin showine the Linvad calleries
the sap wood, with the entranees to the pupatinge ('l—;:nulwx
at the end of two ol them. and two exit holes made by ..,-mu-..‘.i
beetles throwel the hark on leavine the tree, ‘ |
1d. Section of a sten: showinge two pupating chambers in the NTL

wood with the entrance tunuoels leadine down to them

AU the o theer of the Hunve s o Tkl

Dhtr Phitave s & Pt

1. B Sugh, del. Nothorrhina muricata in Pinus longifoha.

[ to race puiye 1} 7]
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in apical fourth, constricted from here to apex, latter separately rounded ; rugose punctate
with t elevate lonzitudinal caringe.  Under surface reddish-hrown; abdominal segments
reddish-vellow. darker at sides.

Leneth about } inch,  Plate XVIII, fig. 10, shows the heetle.

Life History.

From observations made into the life history of this inseet it would appear that it passes
throuch hut one generation or life eyele in the year.

"The heetle appears on the wing in the forest sometime in June, probably being first found
about the middle of the month.  The eggs are laid in erevices of the thick bark of the tree in
June, July and the grabs on hatching out hore down to the bast layer and at first feed
entively in this, eating out a winding gallery.  With the growth of the erub this eallery
increases in depth and width and grooves thesap wood as well as removing all the inner lms"c
laver of the hark.  As will be scen from the illustration (fig, 1e, Plate XVIII) these
galleries diff -r to some extent in appearanee being taken either straicht up parallel to the
long axis of the tree or winding about indefinitely with a good deal of horizontal dircetion.
The Tarval galleries are always packed with a mass of wood exereta and dust ejected by the
erubs which fill them and owing to their darker hrown eolour render them conspicu-
onx ohjeets in the inner bast and on the outer sap wood.  The winter is passed in the semi-
crown larval stage, the erub vemaining at the end of its tunnel in a semi-comatose condition
and not teeding durine the colder and {rosty months of this scason.  With the advent of
spring the larva wakes up, reconunences feeding and carries the larval gallery in the
hast and sap wood for some distanee further.  When full fed it bores down into the sap wood
cating out a tunnelabout  to Tinehin length.  This tunnel is carvied down cither at right
aneles or at an acute angle to the surface of the sap wood and ends in a chamber of two or three
times the diameter of the funnel which is eaten out parallel to the Jong axis of the tree; this
chamber is the pupal chamber and the larva changes to a pupa in it. Fig. 1d in Plate
N VIIT shows two such tunnels and pupating chambers in a portion of the stem of a tree. The
head of the pupal chamber is always blocked with a mass of wood fibres and the larva may
close the entrance to it with a similar mass hefore pupating.

This change takes place sometime towards the end of April, and about six weeks is spent
in the pupal and immature heetle stage. When mature the beetle erawls out of the pupal
chamber and up the tunnel made by the larva in the sap wood, this tunnel as well as the
pupal chamber heing always quite lree of wood dust and larval exereta, and hoves its way
throneh the bark and so eseapes from the tree.  Onesuch exit hole isshown in the hark in
fir. 1d and two others in fig. 1e.

On escaping from the tree the heetles mate, and the female lays the cees of  the next
generation on the bark of fresh trees.
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Damage Committed in the Forest by the Buprestid and Longicorn Beetles.

It will be seen from a study of the life histories of the buprestid and longicorn beetles
infesting this tree that there is a very ¢ msiderable similarity in the method of attack of all
three beetles.  The ege is laid in erevices of the bark of the tree and the grub on hatching
ont feeds in the hast and <ap wood.  [f the inseets are plentiful in a tree they will in time
destroy all the bast or caumbiam layver and the tree will die; and this is the danger to which
P. longifolia is subject from these insects.  Both the Anthaxia and Nothorrhina nseets
are common and are to be found at times in numbers in the trees Al these species
attack the tree from the sapling stage upwards.  Only green, siekly or newly felled trees are
infested, the latter two being preferred and sought out,

Dead trees are not attacked.  Present observations would seem to show that the Nothor-
rhina beetle is the commoner of the theee.

Protection and Remedial Measures.

Protection and remedial measures against these inseets ave very similar 1o those alveady
detailed for the Cryptorhynehid weevil pest. The best time undoubtedly 1o undertake them
would be the winter months when all these inseets are in the larval stage in the bast laver of
the tree.

A simple plan to aseertain the abundance of the inseets in the forest is to fell a few trees
or better still ring them and leave them as trap trees on the area. A monthly examination
of these trees will show how plentiful the inseets are in the docality.  1f the trees are seen
to be heavily attacked by buprestid and longicorn larvie it will mean that the insects exist in
the forest in some nunibers,

Points in the Life History requiring further observation.

The number of eggs laid by these beetles is at present unknown.  Also the exact number
of months spent in the larval stage and the length of the pupal stage. Is the winter always
passed through in the larval stage = Do the beetles only appear on the wing in the forest for
a definite period of about a fortnight sometime during June or carly July or do they isue
irregularly from the tree all through the summer months -

This would seem to be possible tn the case of the Capnodis beetle

S, POLYGRAPHUS LONGIFOLIA® Steb,
THE LONG NEEDLED PINE POLYGRAPHUS,

R-tepexce. -Sten. Departu ental Notes cn Ingects that affect Forestry, I, 257,

Stel. Ind. For. Memuoirs, For. Zool Ner. [, Pr. L p. 10

Nature of Attack.
The male beetle hores down through the bark and cats out a small pairing chamber in
the bast and sap wood.

* 1 have deseribed inwy Mewoit On come wpidoseribed Seolytide of Eeowomie Lportanee feom the Indere Kegron (Ind.
For. Memoirs, For. Zool. Ser. 1. Pt. I, p. 8. & secoud species of Polygraphus P2 Heomalayengis, Steb,, infesting the Pinus Loanitolia.
I have only taken this ~pecies sparin elv, bowever, inJauusar in the main atem of ol trecs

Lo

donot ot prec e eank it us s pest.



PLATE X1Xx.

Fig. 1.~Poly_qraplma longifolia, Steh, — Siq,
la. Ventral view of pupa.

13. Dorsal ang side view of male beetle.,

le. Doral ang side view of female heete,

1d. Entrance holes made iy the
by the male beetles,

Pairing chamber (p), ege galle

larval galleries (1) of Polygra

of the hark of

View of larva.

vuter bark (upper bark «cale removed)

le.

o

ries (9), acration holes (@), and

phus longifolia in the inner surface
a Pinug longifolia tree.

Stebbin

- < ests Of th( }{““dl
o, In"l‘C[ 1

I B. Singh,

Jil,

avan Contferae.
¢

Polygraphus longifolia,

in Pinus longifolia.
Steb. in Pinus long

Prarte XIX.

[t Lace page 1t

,



STEBBING : INSECT PESTS OF THE CHIR PINE, 17

Three females enter by the male tunnel and after pairing with the male eat out egg

gallerics in the bast away from the pairing chamber laying eggs at the sides of the tunnels so

hored. The larvee on hatching bore away more or less at right angles to the egg gallery,

When numerous the insects remove all the bast layer of the tree and the latter dies (¢f. Plate

XIX, fie, 1e).
Previous Records of the Insect.

This inscet was alluded to in Departmental Notes, having been taken by the writer in
Bashahr in 1901 and in Tehri-Garhwal in 1902. T know of no other record of this insect.

Distribution.
I have taken this inseet in the P. longifolia forests of Bashahr, Tehri-Garhwal, Jaunsar,
Chamba and Kumaun, all in the North-West Himalaya.

Description.
Larva.—White curved and corrugated with no legs. Head small yellow shining
g.

Length Joth inch. (Plate XIX, fig. 1.)
—White tinged with yellow, pointed posterionsly with small flaps showing wing

Pupa
outgrowths and short legs and antennge all pressed against lower surface. Length J;th inch
(fig. 1a).
Head black., Prothorax and elytra dark chestnut brown. Antennze

Beetle.—Oblong.
eas except tarsi with a slightly chestnut tinge. Head with a sparse short

and legs yellow, the ]
on front ; the vertex almost smooth with a fine shining short

cireular vellow brush of hair

median longitudinal line meeting prothorax posteriorly and a few fine scattered punctures on

surface.
Prothorax about % as broad as long ; punctate, the punctures not dense,

Elytra not quite twice as long as thorax, slightly dilated towardsapex; striate-rugose,
the rugosities absent in the apical fourth, most prominent basally where the clytra are clothed
with a fine whitish yellow pubescence interspersed with a few long stiff yellow hairs, the rest
with a fine short sparse pubescence. The male beetle is smaller than the female.

Length 2°75 to 3 millim. (Lth inch). Fig. 1bin Plate XIX shows a dorsal and side view

of the male beetle and fig. 1¢ the same of the female beetle.

Life History.
This beetle is a common pest of the pine in Kumaun and the arcas to the west, Jaunsar
and Tehri-Garhwal. ‘Lhe male beetle bores through the thick bark of the tree making a
cireular entrance hole which is usually very distinetly seen on the outside (¢f. fig. 1d Wh?ch
sl.mws several entrance holes and one in section). This entrance tunnel leads to :n enlarged
circular or heart-shaped chamber, the pairing chamber (pin fig. le), which is caten Zut

[ 86 ]
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either in the bark itself or, where the bark is thinner, in the bast and sap wood. It
will not infrequently be found, however, that there is no evidenee of this chamber in the sap
wood.

From two to three (or at times four) female heetles enter successively the pairing
chamber and after fertilisation cat out cach a long gallery in the bast layer of the tree ; these
are the egg galleries and they are carried in opposite directions or two up and one down (if three
females pair with a male) parallel to the long axis of the tree; g in fig. le indicates the egg
galleries ; the egg gallery is either quite straight or it may have small zigzag curves in it or
even small off set proloneations and may be ax much as 3 inches in length. Two or more
acration holes (« in fie. 1o are eaten out by the female beetle through the bark to the outside
to allow of air entering the gallery, which is otherwive blocked up its whole length with the
loosely packed wood dnst and excreta of the heetle much in the same way as is the tunnel of
P. Trenchi in Pinus Gerardiana. ‘

The eggs are placed, as is customary with these beetles, in small notehes eaten out in the
walls of the egg gallery.  The larvie on batching out make very irregular galleries carried
in a direetion more or less at right angles to the rgg gallery (! in fig. 1), The larval
gallerics are made entirely in the bast layer and they pupate here as well except in cases
where small branches are infested when the pupating chamber is caten out in the sap wood

to some extent. ‘Uhe beetle lay s ax many as 60 —70 eges, half being laid on cach side of the
tunnel (fig. 1g).

The inscet passses through three to four generations or life eycles in the yvear. The first
eggs of the vear would appear to be lail in the trees during April, the first generation of
beetles issuing townrds the commencetient of June. The cggs laid by these beetles produce
a second generation sometime in - Aueust which is followed by a third about the middle

October which lays the cees which hatehoout into the lamvie to he found in the
November.  These larvie cither

of
trees in
mature into heetles which hibernate in the trees or they

themselves pass the winger hibernating in their tunnels, [t iy quite possible that in favour-

able vears there way be a complete fourth and partial fifth generation of the
year.

insect in the
Relations to the Forest.

This Polygraphus must be classed as one of the more formidable of the ScolyAtid pests

of the chir pine since it will infest trees of all ages from the small seedling and sapling to the

oldest tree and it attacks green trees. I have taken it in small saplings newly killed in the
Baldhoti Plantation in Kumaun and in a large standing green tree near Kathian m Jaunsar.
In freshly Blown down and newly felled trees T have taken the inscet in large numbers

occasionally having found it infesting the tree from crown to hase of stem. It often accom-

panies the large Tomicus pest, 7. longifolia (described later on), in its attacks on the
tree.
N7 j

VB 19
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i i 1908. The one a
ees 1 s Baldhoti Plantation on 7th June

I felled two newly dead trees m the ; e 19
i ) 0: ; (~)t1 had the yellow needles still on the hranches. .An examination showed t'hai:
e e tt( icked from crown to base of trunk by this beetle, the kegilgada,nd ]s;g'{x
e i oy . The atfac pro y

i i Y hes and main stem (fig. 1e) :

sallries covering et o br&nz(:nd been continued hy the April (1908) beetles laying the

i ious October .
commenced in the l)ren(? s ¢ the vear. The sceond tree, one of 2 6" girth, was a green
» n o . al. . .
f the first generatio e T g ick here being considerable
0‘:’5’51‘.’ tree showine evidences of heing in a very sickly state, t ©
standing $ 5

 ocin exuding in ¢ tears * down the bark. An examination s.howed 1t. ‘cotbe1 sern-el'y
s o ?orh nchus Brandisi weevil, the Nothorrhina muricata ongicorn
infcst(‘fl by the Clilyps lwct.yle. The latter was not in so advance.d a Sf’age as it was totulrtd (;n
and tlus. Polyglj ‘&P u o and immature beetles being present in this tree. I h;we already
the sapling, ]ar'\ e, tll)“lllt I took the beetle fairly numerously from the base of a .argIe green
alllldi‘;l lt: ;ll:‘tmi(:tﬁ 1c:tanding closcly adjacent to the Range J()ﬁice at Kathian in Jaunsar,
tree of 14 feet gIrtd ¢ wpper limit of this pine in Jaunsar.
This tree was situated alt txlhmllt 'til:.‘ku(l)?)zllwh;lilliuoi fonglit’olia and the de'ep crevices fn 1t it is
Owing to the rough 11(.\h() attacks of this insect without removing the bark. Often,

dust ejected by the male when tunnelling down into the tree
which cither 1;1-ojects in a tiny cylinder from t’he .surface of

mass just below it attracts the attention and indicates that
ry

the tree had been

by no means easy to (let.vct t
l\;nvcvor, the red and white saw
to prepare the pairing chamber,‘
the.bark or forms a little powde
beotles are at work in the tree.

Protection and Remedial Measures. |
eseribed here as they are very simila‘r to those al%'el?dy a(‘l.\(flocflgid

ichid weevil. In Plantations they can be put into fo?ce ‘w1t consl .eu he
o e G the oximate dates on which we shall find larvae and pupze in the
N 1‘1‘1’101”1“ 3rd week to end of September and middle of November.
gljn}:;; and burnt at these pm:iods. ’l‘he'best 'tim('a would be
but to be able to attack the insect at this perl.od it Woulfl be
es were marked down in the autumn as during the winter
is little evidence on the external parts of the bhark

1 hese need not be fully d

advantage. '
trees, s.e., middle of May, end of
Badly infested trees should b(.' cu
the period of winter lub(?rn‘atmn, ‘
ecsential that the badly intested tre

months the insect is quieseent and there
(

to show that it is hadly infested.

Points in the Life History requiring further observations.
3101 Q ~af1 , a T
- ¢ oint to be established is the dates at the various elevations where the tree
[he ehiet PO ¢ different generations issuc from the t.rees.
l \r of eencrations issuing during the year.
D

[ ]

flourishes at which tl >
Also the most normal number o
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9. TOMICTS (IPS) LONGIFOLI., Steb.

THE LONG LEAVED PINE TOMICUS.

Reference. —Steb. Depart. Not,, 1. 282,
Steb. Ind. For. Mem., For. Zool. Ser. I, Pt. I, p. 13,

Nature of Attack.

The male beetle enters the tree by boring down through the outer bark to the sap wood
in which it cats out a chamber of irregular shape and considerable size. Three or four
females enter to him there and, after fertilization, eat out long egg walleries. two going
upwards and two (if four) downwards, #nd lay egus in the side walls,

The larvee on hatching out eat winding galleries in the bast only, pupating at the ends of
them when full fed. When the grubs are numerous all the bast layer of the tree is removed
in this attack and the tree dies.

Previous Record of this Insect.

I first noticed old traces of the attacks of this inseet in June 1902 in the Tons Valley.
Jaunsar, and found one dead beetle. In October 1906 [ took the inseet numerously at
Jermola and elsewhere in Jaunsar and Tehri-Garhwal and in May—June 1905 [ took the

insect in the Kumaun P, longifolia forests.  [n 1909 T found the Tomicus in the Ravi Valley
in Chamba in Chir pine.

Distribution.

Probably throughout the North-West Himalaya P. longifolia forests. [ have taker
it in Kumaun, Jaunsar, Tehri-Garhwal and Chamba.

Description.

Larva.—Whitish yellow, curved, corrugated and legless,  TTead well developed, yellow,
shining ; 1st prothoracic segment with a dorsal horny plate to it. Length } inch, (Plate XX,
fig. 1, shows a partly grown larva.)

Pupa.—Yellowish white, large and thick. The prothorax shows a well marked horny
shield on the dorsal surface. The wings are bent on to the breast heneath as also the lewes :m;l
antennze. Length about | inch. (Plate XX, fig, Ja, shows aside view of the pupa.)

Beetle. —Smaller than Tomicus Ribbentropi. Very dark ferrnginous brown with
longish rufous brown hairs scattered irregularly over thorax and elytra.

¢ .—Head smooth, moderately shining, fincly punctate.  Three prominent tubereles on
either side of face. Anterior half of prothorax strongly rugose-punctate, hasal halt smooth
L]
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PLATE XX,

F16. 1.— Tomicus loagifolia, Steb.—Side view of larva.

la. Side view of pupa.

15. Dorsal and side view of the female beetle.

le. Side view showing the tecth of the apical deelivit

1d. Pairing chamber made by the male heetle
a male beetle in gity.

le. Entrance holes of Tomicus longifolia in the
beetle just commencing to bore into the hark

Y oof elytra.
in the sap wood, with

outer bark with » ‘

J B. Singh, e/,

Tomicus longifolia, Steb. in Pinus longifolia.

Uto fuee page 20,
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and shining wedianly, punctate laterally, sides elothed with stiff yellow haivs.  Elvtra
<mooth shining striate punctate, the punctures large and evenly arranged in parallel r(,'"‘.s,
lteral marging of declivity armed with four tecth-—1 small, sharp and prominent and set m’,
o distanee from 2, 2and 3 placed close together on a bulging prominence of the marain of
nearly equal size, save that 3 has its apex enlarged into a spade-like elub with a C()ns’{‘)*jctj()n
At its hase, + smaller than 2 and 3 and set midway between 3 and the lower margin, ride
Plate XX, fie. 1e. Elvtra clothed with stout spiny yellow haivs. o

U nder surface smooth, shining, punctate, fairly thickly clothed with long vellow haips

<ive om the metathorax medianly,  Fig. 16 shows a dorsal and  side view  of the female

heetle,

3 .—Smaller than the female, yellowish brown. The rvugosities on the thovax ave finer,

Length 2, Mhinch; . §th inch Easily distinguishable from the Blue pine Tomicus by

ite analler size. difference in the apical teeth and diffevent appearance of front of head. .
Life History.

The lite history of this Tomicus resembles to some extent that of T. Ribbentropi, Steh,,
of the blue pine and spruce hut varies in some important particulars,  In attacking the tyree
the nale heetle hores through the thick bark down to the bast and cats out in the sap wood a
squarish pairing chamber 1 (p) in tie. XXT) about L inch by just under ¥ inch. Fie. 14 in
Plafe XN <hows a male heetle in this pairing chamber. -\ female enters by the same hole and
atter pairing hores away from the pairing chamber in an upward divection parallel to the lone
ond. third and fourth follow, the third going in the same direetion o

axis of the tree. A see
the firr. the second and fonrth i opposite ones, The egg ealleries so eaten out are very

-5 inches or even more in length (¢/. Plate XX (e)).  The fomale
callery carrics one or move, normally two, aération tunnels to the
tirely, a thin lamella of

lomver. often as muceh as 3

as <he eats ont her cey
autside, (o0 in Plate XXT: these air holes do not pieree the hark en
outside hark  beine left for pmn'c!iw purposes to prevent the ingress of ouatside intruders,
into the tunnel,

we punnel is always kept entively free from sawdust, exereta, and other wood
the sap wood and is usually slightly serpentine in eharactor,

laid in notches eaten in the side walls of the eallepy
= RE]

('hin'ﬂ_\' CHeTeS,
The femile o
ft crooves d(‘t‘p])‘

0 1o 60 in number, are
aid on the wall remote from the adjacent ege eallery of the

o egg the larvie cat out galleries which are very wingd

particles,
The cwasssoe
pnher heing usually 1

On hatehing out from th
¢ nodetinite divection often heing inclined at an acute anele to the eoe
g og

the Lirger n
other female.
ing and appear to hav
eallery and oceasionally curving back upon themselves as the geab approaches full erowth ;
the u"rub thus eats out a much larger grallm"\: than s requived for its breadth., Thig
l;ln-\‘:{l aallery only grooves the inner hark and is tightly packed with wood excreta, When
the ius(*('ts.h:n‘u: attacked a tree in numbc.rs \.'ery little hesides  the long main eeg
valleries and a mass of intersecting larval ?allcrlcjs tightly packed with wood exereta 1'0111&i1:s,
' 9i)
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This is well shown in Plate XX1T which depies o severe attack of this beetle in the inner
face of the bark of thistree. When full grown the larva enlarges the end of its catlery in the
inner bark into a squarish irregular pupal chamber and pupates in this : this pupal chamber is
the only portion of the larval gallery which is free from wond dust and exereta. - On maturing
the beetle bores straight through the bark to the outside of the tree and escapes,  Observation
would seem to show that the beetles mostly matuwre and leave the tree in swarms at about the
same time,  For instance in some green trees blown down during the rains of 1906 (probably
towards end of August) and examined in middle of October 1906 the inseet was found in
the immature or nearly mature beetle stage in the upper parts of the main stem of the tree
whilst in the thick lower parts of trank and batt where the vk was still creen and fresh
the newly issued beetles were tunuelling in to lay the ceos of the last generation or partial
generation of the year.  No pupie were found in these teees and only a few helated grabs,

Fig. Te in Plate XX shows several of these entrance holes on the outer bark and a
beetle just commencing to burrow into the tree (val. sizer.

From obscervations made in October— November 1906 in Jaunsar and Tehri-Garhwal and
others undertaken in May-—June in Kumaun in 1905 and in Chamba in 1909 it would
appear that the inseet commences to lay the czes of the fivst ceneration of the year sometime
carly in April or perhaps towards the end of Marchi the heetles hatehime out from these eges
appearing towards the end of May, a couple of days heing passed in the cow stage, some five 1o
six weeks in the larval, and 10 days to o fortnight in the pupal condition. NHowing fron six
weeks to two months to a ceneration a sccond generation of the heetles would issie towards
the end of July and a third towards the end of Septemher which would Jav the

v af afourth
eceneration whieh may either hibernate as bovie in the trees or co o to the mature stage

ey

and hibernate through the winter as beetless In favourable vears this fourth seneration niy
be completed and may lay the exes of a partial tifth cenemtion, For instanee, on the 11th
October at a fairly hich elevation inJaunsar T found the heetles of the third senerttion issuing
and cge laying or nearly mature. On the Sed November at a maeh lower elevation in the
Tons Valley in Jaunsar (at Thadiar) 1 found the beetles of the fourth generation mat urineg.
These beetles were issuing to deposit in the trees the eges of the fifth generation of the vear.

.

Relations to the Fcrest.

As far as presont observations o this Tomicus only infests the Pinus longifolia in the
pnlt-nn(l older erowth stages, I have not taken the inseet in seedlings or saplinegs nor in the
thinner hranches of the crowns of the largzer treess The inseet must he elassed as one of the
more dangerous of the pests of the trees Ttonly infests wreen frees cither newly felled op
blown down ones or sickly standing ones in the forest. 1 have taken it attacking creen trees
in company with Cryptorhynchus Brandisi and Polygraphus longifolia. lix preserice
when in any numbers can Le casily deteeted frome the outside owing to the et that it cleets
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Fomicus Tongifolia, Steb. in Pinus longitoli.
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-
from the entrance hole small eylinders or heaps of licht red and yellow sawdust, these little
heaps being distinetly visible or the vough red hark of the tree. Once the insect has infested
a trec in any numbers the death of the tree s a certainty. Owing to the long egg and larval
wten out and the winding manner in which the latter are taken little of the inner

ealleries o
tree is left intact, the untouched portions consisting merely of small ridges

bast Taver of the
and rims of bast hetween the mass of excreta-filled galleries.
The attacks of such an inseet are natuwvally the more to he feared ina puve than in a

mixed forest.
Protection and Remedial Measures,

I need scarcely add anything here to the remarks made under Cryptorhynchus and
Polygraphus. [n the case of this inscet, however, it Is most important that the bark should
he stripped from the trees as soon as possible after the.latter bave been felled.  To leave them

forest for several months after felling means that one or perhaps two complete

lving in the
cenerations of this pest may be bred out of the trees, this meaning half a million or more
heetles issuing from each tree to carry on the infection in the forest.

To ascertain the abundance of the beetle in any forest it might he advisable each spring
fo fell a green tree or two and visit it sometime carly in May. By stripping off a foot or tW;
of the bark it will be possible to ascertain to what extent it has been attacked by the insect.

* This would enable the Range Officer to obtain a very fair idea of the damage he may ex-

pect to veeur from this pest.
Points in the Life History requiring further observations.
Phe life history of this inseet is now fairly well known. The exact number of genera-

wine at different clevations and the exact periods at which they may be expected

tions appes
ate observation and

to appear in the forest inany particular locality require, however, accur
record hy local Range Officers.

US UPON TOMICUS LONGIFOLIA AND POLYGRAPHUS LONGI-
FOLIA. ALSO UPON RHYNCHOLUS SP.

10. NIPONIUS CANALICOLLIS, Lewis.

BEETLES PREDACEO

References—Luowis. 4. M. N. H., Ser. T, Vol. VIII (Nov. 1901).
Stebbing. Departmental Notes on Insects that affect Forestry, V1 I, pp. 248-349,
Stebbing. Bark boring beetle Atftack in the Coniferous Forests in the Simla Catchinent Ar
Forest Pamphlet (Zool. Ser.) No. 1. Aves - 1.

stebbing,  Ind, For. Memoirs—~Insect Pests of the Himalayan Conifere, Part I, P 24.

Nature of Attack.
Predaccous upon Tomicus longifolia, Steb., and Polygraphus longifolia, Steb., and

Rhyncholus sp. in Pinus longifolia.
[ 92 ]
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— Previ
Ih This inseet is eonunon tl ous Records of this Insect
QY b ; ’ oy .
majdu already deseribed it a "“—l]luu[ the coniferous areas of tl
or. Steb.. as predaces s areas of the Nor -
’ ., and Pol . as upon Tomi . North-Wes Hi
Hylastes hi ygraphus minor. iicus Ribbentropi. = tmalay .
mine te:% hln.lala):ensis, Steh. i ”:‘0"- Stebooin Blae Pine \lropl' Sieh., Polygraphus
r, Steb., in Deodar M Spruce. And - \lsoon Rhynen -
odar. on Scolytus majo olus sp. and
r. Ntehoand S
. . colytus
i thI have already discussed tl Life History.
n the Ret c T d the life hi .
Do [L References given above ‘ Gh 1'115,1"1',\' of this beetle in De
)(]Z:n. Pests). S ”: Part T at page 21 of ll)lartlnental Notes as quoted
t()Ok KO - - e ’ll'(\\- .
~ 1(_: - ey - “‘ '\l‘ll .
battia j speeimiens ol the NOHN (llnlh‘l-
ta GJJune bl and s e matyre beetle in:
bt ' some . . o large ne :
Plantation near Almora on tl;“lhh and mature beetles in : newly telled el tree near Cl
The inseet i ‘ e Sth Jw agreen dving : ar Ll
seet is undond . ving tree in the B .
lava as it i doubredly a very vi «l}(nm[l
Yaas it is very plentiful 11)‘)”‘”.‘ valuable ally to the Foreser |
< H > - hd - rsler .
parently throuchout the entire ¢ ';l i the North-West i
eontferons arean ')f . : a-
¢ ‘ this recior
- i.

< 11. PARU
MALUS: o PLATYSOMA - S

(,ddCLUll l » o y »
s Uho Om .
’ 1 b} On I 1 ')) [[[(] F s a, \Il'h.

L Previ
Bl This inseet mav be identi Tvlolls Records of the Insect
R ‘ntie: 1 . *
NatYSQma dufali, Mars Pl(';t with any one of the three Bla
w v Alars, ' ¢ pine
Ot(.s) \ Ol. ]) l)l). :;»-)l R IR .,‘ ySOma Sl’. vy, Or P . p“u ‘H‘l‘ll“'\ “t’ ‘lh'\l' g N
L 352, 351 aromalus sp- deseribed i 1 Crneri
h ed i Denre
[ ]Ml“l\“l\(:ll

I ()()‘“ .] ] - [§
l w1l m I}“ { i
v ('h([' 1\\‘\‘ j -
MRS Y N
LUIH.\H‘. \‘”'!h \\ (309 lli)n' l i
a (l} {(’ i )("()')")' l!"”"

Oval square very hard and Description.
OSt(‘ e ) . ¢ ant Ccot . K
II’ ‘ 1191 two sezments of the hod mipact, flat. Blaek, shininge
of this Memoi 10dy. 1t resemble v the elviet leave oy
noir. mbles the beetle fi ] ' cave exposed the
s ficured in Plate 1, 4 N ‘
, . ' s fig 6, of P
The beetle was taken i Life History art.
attacke x taken in numbers i )
bcteat(lﬂ\td hy Tomieus longifoh;ﬂ" TI;“ a large standing green t
setles were evi an ¢ green tree which we .

Tomi were evidently engaged in ‘.(”Olygraphus lo.gifolia in the \?”Lh was being badly
na GUT ana Polygraphus b “—— laving and the grabs prol ]h}mltlh-ni- Octoher ’“1..-
newly dead t etles. 1 had al rubs: prohahly feed on .

) 3 . ad already tak . those of
their o tree a week brevioushy e Wy taken what [ think i se of the
grubs having fed upon th}w. ‘ f> slv. T think these latter be think is the saame bheetl

we of the Tomicus and Poly seetles were just maturing
Foug gl"aphus beetles.  The st -
stem and
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d4 larval galleries of these two latter beetles but

ered with the €88 an

and left the trec.
tance in the forest.

hark of this tree were eov
andoubtedly of great IMpPOr

the gcnemti(ms had matured
These genera of histerid heetles are
p FLY PARASITIC UPON TOMICUS LONGIFOLIA, Steb.

12, CHALCID sp.

Nature of Attack.
¢ of Tomicus longifolia. And perhaps on those of P.longl-

CHALCI

Parasitic upon the larve
folia. _
Previous Records

ds of this inseet.
Novth-\West Himalaya.

of tne Insect.

recoy N

1 have no ln‘c\'i(ms
y in the

ok it in Jaunsa

It
Description.

A minute hlack colored fowr-winged fly.
Life History-

1 found it maturing in the upper part of a large
folia bectles were nearly mature.
ad some of the jchneumon flies.
hich the Tomicus beetles
cosumably to oviposit.
T took some

at present.
jn whicl . of Tomicus longi
tlex had already left the tree as also h

r the lower hutt of the tree into W
down the tunnels p

and 1s difficult to catch.

of this insect

, L know little
12 numbe

v tree
jatter bee

hovering OV
their eg8s
wing i hroat

P. Jongifoli
Some of thest
{ found them
funmetling 10 lay
g vory active ot the
Tomicus aalleries.

Wl flat oval elliptica
Pomicus grub-

¢ this insect.

or erawling

were
1l sun light

The fiy 3
spee e

as in the
‘The larva spins @ St 1 papery cocoon in which it pupates. The grub
s pamsiticall

o further obsery

prolmb\‘\’ {et v on the
ations abott

[ haven

N e

_INSECTS INFESTING THE BAST LAYER AND SAP WO0OD OF BRANCHES
OF AND MAIN STEM OF SEEDLINGS AND

ONLY LARGER TREES
Yy OUNG SAPLINGS.

13. CRYP IIALUS

Rofercatc™™

Nature of Attack.
t the Pinus longifolia and the main

es and twigs ©
Je beetles excavate in the bast ana

111

LO.\'(}IFOLIA, Steb.

Deypt. Notes, 1, 267

the smatler hranch
{ small saplings. The male and fen

[ oob

The beetle infests
stom of seedlings ant
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sap wood a chamber of irvegular shape in which pairing takes place,
tinues the enlargement of the chambe
the larve feed side by side
chamber in one djp

The female then con-
vtoone side and lays her eges in iy
in the same direction thus carrving on the cnlareement of the
eetion only, forming a single broad gallery of short length,

There are probably several gene wtions in the vear,

On hatehing ont

Previous Record of the Insect.

I first took this insect at Takleh in Bashahr (June 1901) andd subsequently in Jannsar
n the following year, also in Junes Ino1908 1y

ed mmnerons evidenees of s presence in
Kumaun in the top of the large tree inspected near Chaubattia,

I have no further notes o

noits life hi\tnl‘_\‘ ta
Notes (Vol. T, page 267),

L to those abready pulilished in Dept.

<

TE, NOCTE A - sp.
Nature of Attack.

e . . . > .

The caterpillar of this 1moth feeds m the bast and st wood
lings cating out a deep callery whie
thus killing jt,

ol voung seedlings and <tpe

b nsualdly corh eserews ap the stemcand often pines e tree,

Previous Records of the Insect.

I ' have no Previous records of this pest hi

ivine heen reported. The moth e <t nnknown
{0 me.

Description.
Caterpillar.~1)ull, red brown, hairless,

Thick set with binn ends toit: tuberealate,
with hoth thoracie and abdominal leas present.

Length abont 1 ineh or a WOy,

Life History.
The caterpillar lives entirely beneath the outer hark in the cambiy
The bark of young trees of this pine is thick and the arnb o
nel whieh eurves up the tree in an rrecular cork-

m laver of the (pee
s out o winding
SCPEW e

Passige ar tun-
el ey inl'rvqm-ml\' virdles
s the wallery e pached with

obnles in nisses Yesin is also
sy as all the inney Fayers by

it. The attack is casily recoenisable onee the 1,
the exereta of the vl Consisting
present and the outer bark comes off '
sap wood is also slie:]lt]_\' OOV

Aark is remnoved
Fdittle rounded red o]

heen eaten away, The
ar
Fdl erown Tapvie in the
DON, but mfortunately a) my
not therefore know when the caterpill ‘ ‘
the moth issues and lays her eggs,
of the tree, probably in mterstices,

o ])}' the operations of the caterpill
I took what appeared to he nearly

Kalimath Plantation near
Almora on June Oth, 1

specimens died hefore pupatine. 1 do
ar- pupates nor the leneth of the pupal stage nor when
The eees are, however, almost certainly laid on the bark

N |
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Relations to the Forets - ears to confine itself to young
i i c this pest app
vations h;nc Z f:sl; infcstptho smaller branches of older trees and
It may o cen it in this position.
ave not as yet taken it in th i

but I hav L)lllqontations‘ In the Kalimath Plant?tlogsl Ibf:)ll;llll‘z

| voung ple .- by the br
t In young } ngst the green living dozi?ise b;'anches. An
a number of young dead trchS . fles still clinging to the leading e e

A ad necd

ts in
co -as due to one of three pes

f the de lic cause of death was ¢

yellow colonr o trees showed that the

‘ f the young trees

Y ~ )l‘
So far as my present obse
: aplings.
scedlings and young sapling
‘ - rees
the leading shoots of such trees,

) 1o rious pes .
It is certainly a se asily recognized amo

examination o

hout equal proportions. -~ - vil deseribed already.
’ 1) The Cr\*ptorlwnclnd wee loucal Tustitute at
( e arernill: icultura
tq) This Noetun cmml?]lumt'.'ﬁed for me by Dr. Butler, of thec(()\i;tzala
= . kindly ident: ¢ B&rd&y’ var. ala.
() A fungus ].\l .(}Ecidium) complanatum. o nrosent in considerable abundance
1’([.\'8» as Peridel‘nﬂumd bt that these three I)OSt? a-le % rome importancc that Forest
Dhere can be O A0 unaun, and it s of ex formed of this species should
the Pinus longifolia forests d the plantations being fort
in the . e areas an
for these ¢

istori -cevil, caterpillar and
-ted with the life histories of the weevl P
ughly acquan

»

Oflicers rvsp(msihlc

«lves thoro . rried out
make themselve hat a thorough inspection should be carrie
¢ that a =

. : lising and
tions in Kumaun with the object ?lf lolc)r;thl ° < of
ation . onsiderable sums
‘ laying out ¢

trees are doomed to suffer extine-

| * N S S aly ll .Q& l
l‘ I‘ 1 FREALE }l(l it as .‘11'01\..] HU V1S lb
I‘C‘(,() 1

e Title use
o8 t is of little us
{ the attacks of these pests. 1
sfamping ou :

< i -hi C >01.111D
1 V

ll“)]l(“ m t ( ) ) ) N ll ‘). 1 W (24
ti‘)n fl‘()ll] 01]0 or ()t‘"‘] Ui tll( S¢ I)( S|\

' asy Vv W.th lt all its I‘OOtS &nd
dy :llld on o ant ta[—ino care to remove 1 ) '
:‘ :

. lantation. ,
in the p Lq,nv time during the winter season.
d L

¢ t
) ‘_.I ll,) ()lll ¢

middle of May or at

coenized s te
burn it at once on R
would, I think, he abot

YING THE LEADING AND OTHER SHOOTS.

' s DESTRO
1v.—INSECT 15. PYRALID sp.

THE CHIR PINE TWIG-BORER,

& 3 B 1V, p. 564.
Referenc C()\'('ht AL} Il\d. Fore ster, P
f¢ eNCE. r) XX V

of Attack. o
Nat:"e out the interior and completely destroying it.
shoot cating

The larva tunnels down the &
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Previoys Records.

I took larv ¢t in Chir pine tw

2 of this inge
Coventry studi

ed the attack and bred ong » moth in 1903,

Distribution.
I have taken the

Insect in Jaunsar and Kum:
hav, | mann,
P. longifolia )

areas of the .\orth-“'cstern Himalava,

. Description.

' Caterpillar. — Ty, larva is, when full
with a brown I » smooth and shining,
pupating It is thicker at the ‘
furnished witl, 4 few
with great activity,
Pupa. — T
dark: line dowy th
It is slightly over
Moth.-- T\ moth measures 1
a purple grev coloup
Both fore

grown, about 1 inch long,
buat becomes a dirty
Centre of the hody,
short stiff hairs, ,

aud

It is very se

pupais red brown ip colour,
e dorsal surface, the
3 inch in leneth

heing
last seeie
.

with hrown markings,
and hind wines haye |
['nt'ortun:m-ly the
make identification possibile.
nor have I heen

a fringe of ciliwe.

I have not since heen successtul in obtaining further specimens,
able to make drawings of the caterpillar and moth.

Life History.

The life history of the inseet or the spring generation of the inseet was worked out by

Mr. B. O Coventry in 1903 and published in the Indian Forester, Vol XX1V, page 564

I give the following extracts from Mr., Coventry’s acconnt : ~

“During the hill tour with the Forest School stude
Gleadow drew my attention to a malformity of the newly-formed shoots of the Young chip
pines in a forest between Kathian and Thadiar. The malformed shoots {usually leading shoots)
were bent down, brown and dry, with a © fox brush” like appearance. On cxamining they,
they were found to be hollow and tull of dry resin and hrown exereta of a
but no insect conld he discovered, In 1902 the same conditions were

insect could be found, and it was presumed that the season was evide
the culprit at work.

uts in Jaunsar, April 1901, Mr, F.

lcpidoptemus larva;
observed, hut again no
ntly too late to catel

[ 07 )

iy in Jaunsar in 1901 and 1902, Mr. B. O.

Is pmhuhly common to the

bright pink in colour,
greenish colour just hefore
tapering to hoth extremities, and s
nsitive when touched, wriggling away

paler on the ventral surface and with a
nt being dark with a few bristle-like hairs,

inches across the expanded wings. The fore wings are of
The hind wings are hyaline with a brown tinge.

spectiaen of the moth obtained by Mr. Coventry was too rubbed to

»

o
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] conine & road, with the junior class students, a)tt K‘Oti
whilst alignmg & ’one and here again the same malformity
wa into the ehir pmbe X ve(i On this occasion, however, I was
as ObsETLE a, as was at first suspected. The

This vear, May 1903,
. < { 0
Kanasar. our work took us d

3 ir pines w
of the new shoots on the young chir p

: - a lepidopterous larv \ KON
ccossul in finding the culpnit, mmfl)tilz baI;'k OI; the stem of the previous year’s growth and
il > erneath t

ISCOV d ; : ing tunnelled down the
irst larva was discovered un Lat the larva, after having
e rear's shoot. It appears ¢ - as the damage extends, comes out-
ot in e cumlm » hich gmduall\' dries and. bends Olvel and down iorregularlv underncath
rent vear's shoot, W . ich it tunnels up | . .
current i\(&" nels into an older stem, 1 which 1t ek, and the hard contral core of wood,
side and tunnel ,

issues hetween : 1 g green
he thin bark, feeding on the soft tissue as the stem is covered with long g
tiie thin g ~

'k fr ich resin and excreta have
' the surface of the har® o fully searched a fairly
small openings on t to find, for although I caretully sea 3
o -cre not easy ;
r, were no A

rent signs of

that there are

: ze€ : hree of
s ‘eve . o half a dozen larvee, t
exnded.  The larvie, howe lants, I only succeeded 1n ﬁndmol testroved o
];r"(‘ mumber of attacked P¥ ixoots which had only been partly destroyed,
ar< S8 ’

b
i . current vear '
in thecur ) . it
ing in the older portiol
: Jarvie. when mature,
re laid ©

that the eggs are 1

¢ the sten under the bark. The probabilities
of t . .
leave the plant and pupate 1 the ground, 1
2 ¢ -he
1 the terminal buds or young shoots, but l‘b 1e
. hi e verv young, then
'« shoots, first of all 1n those which are very young, tu
R N . oo [ =Y o v
wrent years s 10:1) ’nd finally attacking the older stem ; eventually,
advanged, ant ) s ground : a larva found on 14th May
lng 111 tl(/ e

99
reed on the 99nd June.
D

which were
the other three be
therefore are that the ‘
It appears prf)lm])]v_
vonug larvie ive m.the cr‘ e
;tttacking those which are o et
ture, leaving the plant ‘
e 2&th May and the moth eme
pupated on the 25th Ma;

Relations to the Forest.
itv of ascertaining the extent of the damage caused
tunity ot ascer

far as T have at present seen,
.1 of the leading shoot does not, as e o e
The destruction e the tree to fork, as is the
ry hy causing

ich would ordinarilv

: d by one of the shoots Wluc. dinaril

The destroyed leader becomes 1 ePl:fcihe ;mbium and sap wood, in tzhe older 1])01 tmr;
e e 1t in serious damage by causing the whole o
B rcsul le to determine if this takes place or not,
e for at hand will try and obtain further

’)‘ tl‘lb lllaCCt.

11
horer.
have been a side hranch.

<

tl tt m ]O g G L

I i l ha y € llOt (34
‘ lﬂ v (110, )llt I ) :
] “t Ilb() [ t() \. \) \
Z - —

. ‘
. . informed me that a great deal of damage was
1nfor)mlf101 ’ ' Y | | . .
| ‘ s t Con ‘ator, and T. Can', Dtp“t-‘ Coin;red‘ation, wais p)‘obably identlcal with this pyx‘ahd 1nsect.
. B. B. QOsmastan, sSery

. s its methods » its identification to be carried out,
e L e Whmh'f:)‘z:: ’0; the insect were secured to enable its identification to
) tely no spect
d, hut anfortuna

Recently Moss
done in Kumaun )xjd.\ln.:‘;
> . was widesp
The damage - ]

E. PN
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Protection and Remedial Measures.

It is not possible at present to prescribe remedies for this pest as too little is known about
its life history. That it is a serious pest which requires careful study eannot he doubted
since a plague of these insects in a young pine forest might commit almost irveparable damage.

It is possible that it passes through two generations in the year, and if so, the autumn
generation requires careful study and also where the inseet passes through the winter requires
to be ascertained.

From observations made in Kumaun in 1908 I am of opinion that the insect under
favourable conditions may not improbably prove a pest of very considerable gravity.

16. CECIDOMYLA sp.

THE LONG-LEAVED PINE GALL FLY.
Referemcs. —Birbal and Stebbing. Ind. Forester, Vol XXXIL p. 425 (1005).

Nature of Attack.
The fly lays its ezgs in the axils of the bud scales at the end of the shoot.  The grubs on
hatching out feed here and set up an irritation which results in the formation of a gall or
pstedo-cone and the growth of the shoot is stopped and destroyed.

Previous Records.

This insect was discovered by Babu Birbal, Curator, Immperial Forest School, and m\sclf
in 1904-05.

The galls or ¢ psuedo-cones ” had previously been looked upon as a young stage in the
growth of the conc.®

Description.

Larva.—When examined in September the grub is a minute colourless maggot p()intcd
at both ends, with a few small tubereles on it.

When full grown the maggot is yellow to orange in colour, elongate-clliptical, flattish, the
segments being set with numerous prominent tubercles; length 4°7 to 54 millim.

Plate XXIT, fig. 1, shows a dorsal and ventral view of this grub.

Cocoon and Pupa,— When full-fed the larva leaves the gall and erawls to the outside
and pupates there, forming a glistening white cocoon of a curious close matty substance,
Within this the maggot pupates, the pupal skin being yellowish to yellowish-brown.  The
outer surface of the cocoon subsequently changes to yellow ; length 32 millim, (Cf. figs. 1a,
1£)

Imago.—-\ small delicate greyish fly with black eves, long antennwe and very long legs.

Head small, black, with pmmmcnt eves ,‘mtcnnm long and 1lumshul \\ltll \\]l()l]b of

* Yjde Tnd. }ur«-tcx olse \(I\ 4.b 407, 543 \\\ JU* 31)

[ )




PLATE XXI1.

Cer-idumf/irr 8p.
Fig. 1.—Doral anq ventral view of Lyyq
la. Cocoon.
15, Imago doral View,
le. Antenna of male.
1d. Antenng of female,
le. Branch of p. longiroljy showine tw, Pseudo-cones i Oepoler
17/. Side ang front view of fully grown ealis.
bodies seen on the seales ang
COC(KJIIS.

The sall hite ova,
on the spin_\' wlt to left ape

Trigonomerusg 8.
Fie. 2. —Dopsal view of imaay.
2a. Side view of same,
2b. Magenified antenng,
2¢. Ventral and side vieyw of pupa.
The sizes of the magnifications, if any, arve shown by

small numbers asninst
the figures,
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simple hairs. The thorax is blackish-grey, broader than the head and bears the three pairs of
long legs and a pair of delicate membraneous wings which have only two main nervures in
them, the upper being the stouter; the balteres are long, the capitate body not being
prominent. The abdomen is fairly stout, elongate, convex above, the first segments broaden-
ing out to fourth, which is hroadest, and then constricting posteriorly ; colour greyish with
darker markings above; lighter coloured below. Legs grey and very long. Wing expanse
625 millim.

The antenn:e in & are 24-jointed, in @ 14-jointed, and shorter than in male. The male
antennwe are curious in that many of the joints appear double or treble owing to constrictions
in the joints themselves. Fig. 16 shows a dorsal view of this insect, cnlarged. Fig. 1c

shows an enlareged antenna of the male and 1d of the female insect.

Life History

The eggs are evidently kaid by the fly in the axils of the bud scales at the end of the shoot.

In the long-leaved pine there is a terminal bud surrounded by 5 to 7 others. Three, four, or
more of these may have eggs (or an ¢gg) laid on them in this way. The larve on hatching
out commenee to feed in the green tissues and set up an irritation which evidently leads to the
voung needles swelling up and coalescing, thus forming the young gall. In September these
'galls Lzu-v harely half an inch in length by one-third in breadth (vide fig. 1e, which shows two
of the calls).  Externally they have the appearance of small cones, the minute scales being
narrow and triangular shaped, the beak bluntly pointed. Sections cut through them fail to
show any system of compartments, but merely a mass of green resinous tissue of considerahle
density.  In this mass the voung larvie are living and feeding. At this period the maggots
are only just visible to the naked eye. During October they increase in size, hecome
lowish in colour, and are to be found feeding at the base of the scales, embedded in a mass
of resin, By the end of the month the larger of the galls are about § inch in length,
the seales having swollen on one or more sides to a considerable extent, their upper margins
turning slightly over and downwards. The cones are elliptical or ovoid in shape. During
November the grubs complete their growth in size, and towards the cend of the month
commence to leave the cones.  These latter arc by now just under the inch in length and
ahout 3 inch in breadth, the size of course varying. The scales have swollen up to such an
extent that their upper cdges have deflected completely downwards, rolling up on to the
under surface beneath (vide fig. 1/). A large amount of turpentine and resin is exuded at
this period, the whole forming a sticky mass. The grubs now crawl out from the interior of
the cone and proceed to pupate cither on the gall itself or they crawl to any neighbouring
dwarfed buds and pupate amongst the scaly needles or amongst the scales en the twig itself
This wholesale exit on the part of the grubs is a most curious sight to watch and a peculiar
feature of the life history of this insect. It is doubtless determined by the fact that if
they remained within the gall the mass of resin it now contains would on congealing

[ 100 ] —
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eventually prevent the egress of the delicate flies.  From Birbal’s observations it apparently
takes the grubs two days to perfect their cocoons, the external coating of which is not unlikely

to be found to be some sort of exudation. The grubs began to issue from the galls on the

99th . . _ .

29th November and continued to do so until the 10th December, by which date all had
pupated.. They moved about very slowly, sceming to slowly glide or slide along in the
turpentmc. which coated the galls. These latter covered with the bright vellow grubs
present quite a remarkable sight. .

The first flies issued on the 25th February and continued to issue until the 19th March,
the pupal stage thus lasting some three months,

.The gall quickly dries up after the wrabs have left it, but persists on the tree for a
considerable time.

‘
The life of the fly after issuing is probably a very short one, and the eges are deposited
as above-mentioned, down at the hase of the seales on the young buds of the vear,
' Although, owing to Babu Birbal’s commendable persisteney in Cnntinui.n'_: his investiga-
tions into the real nature of these cones (false cones as it turns out), we are now in e ».\M'\\-i‘ull
of a considerable proportion of the life history of this inscet, indefiniteness still enshrouds

other portions. We have yet to find out when the ewzes hatch out and how me the larvie

take to form the psuedo-zall.  The long-leaved pine puts forth its new shoots in March in

Dehra Sfore e this the eoes
a, and therefore long ere this the ezgs must have hatched and the voung larvie hyve

commenced to feed upon and abort the buds containing the new needles. The curions point
however, is that if th.c Luvie commence work, as is most probable, in April, how is it that
the young cones are still so small in September, and also how is it that the mageots themselves
are so tiny in this month ® .\ possible explanation of the latter is as follows :—In the case of
some cecidomyid tlies the females lay a few very large egas, out of cach of which ("uln(-\ .
larva. This latter produces in its interior voung larvie which, after consuming the interior
of the body of the parent, escape by making a hole in the skin, and thereafter ~;I>~i~t outside
in an ordinary manner. Whether such a state of affairs applies to 11“.‘ 1'. |

. . lnll‘.:ifnli:l
cecidomyid gall has yet to be aseertained.

INSECT PARASITIC UPON THE P. LONGIFOLIA CECIDOMYIA

I have alluded above to the fact that two inseets were found in the psendo-cones, The
second one proved to be a parasitic hymenopterous fly® belonging to the family Chalcidida

17. TRIGONOMERTS sp.

A small brilliantly coloured fly. Head metallic coppery-green with a brilliant irrides-

cence, eyes large, blue-black, antennze 10-jointed, dark brownish-black, thickly clothed with a

* This fly was very kiudly identifed for me by the late Colonel C. T. Bingham us an undvscribed spreiva of T -
M MM TR Y r'?U.L'm"‘.‘.

{ ot ]
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1st joint longer than 2 and 3 together, scimitar-shaped, yellow, 2,
S bel
i ) o ‘ter 1 3, subequal, except 9
| lohular, 3. longer hroad, truncate at top, rest shorter ghal » 8! X qt t., Th{)na;
.arv short, globular, 9. 22550 : o a point at tip. "
very SBO7 ’13 Il h’n"u' truncate, 10 shorter than 9 and produce ’to1 1h ; A g o
hich is slightly lonZet, eonish S . annelled, ru
whieh B ith a brilliant irridescence and grecnish sheen; deep i;cd ok 1;1 eobla(ﬂ\’

stalli wpery w < . 1rri ark olue- <.
metallic copper? hallow punctures. Wings yellow and irridescent. .01}’ i
. a fow laree € | , . "
with a fow Jvge v body blue-black. Upper and under surface W ltl.z;rsparse short s
Tnder surface coppery - . ‘o exnanse, 2-34 millim.
Lm.lu hescence.  Legs canary vellow, pubescent. 'Wmo exXpanse, 1 95, an antenna
R )CS'C;III .ﬁ o <hows a dorsal View of this insect, 2a, & side one, a1 )

Plate X , NE. = 3 o

greatly magnified.
Pupa —Fig.
whitigh-vellow with bl

short whitish puhescence.

- : is i : a is
4 cide view of the pupa of this insect. The pup
2¢ shows & dorsal and side view : pur

ack markings.

Life History.
1 the dates of emergenee of this fly and its evident parasitic naturc upon the
w ¢ dates : i ful i
.BL,\"“f we know little about the life history of this useful inseet 9th November. A
Cecidomyia qtions obtaining four flics from the concs on the 2 th November. 4%
Babhu Birbal mentiows bsequently identified, the rest getting away,

f i -as secured and su . '
Iv one of the flies W : : o, the st getting avay
however, onl} 1 eliminated from the enquiry altogethcl.' No fu1the1. S ; g
the latter e o ed in conjunction with the Cecidomy1a. I am quite unable to accoun
s

March, when they 1 *the November fy. as it would appear, according to the dates of
. the «wence of the $? : lly useless since in

for the CI“C“T he others, 10 be quite abnormal, and moreovei; equally X o it t
weence ol e » . i id eggs or larvee Ior 1t 10

em(lgtn(‘( b her there would evidently e no Cecidomyid €gg

November-Decem

lay on or in.

wooD OF THE MAIN STEM AND LARGE

G
v _INSECTS INFESTIN BRANCHES.

18. RHYNCHOLUS sp.

Nature of Attack.
or and apparently closely allied to the Rhyncholus of the blue

'Phis beetle is & “'Olf-((lﬂl)(i):s life history will probably closely approximate. The Dbeetles
o wil : ‘
vk into the sap wood to oviposit.

102 ]

pine and spruce t
pore through the ba
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.. | Previous Records of the Insect.
ave No previous records of this insect

ta o The only speeimens cr oy
ken from a large tree ne ¥V ospeemnens T have yet seen were

ar Chaubattia in K v .
G uubattia in Kumaun, North-Western Hinalava.*

] Description.
Heetle.—-Elon_f:ato, narrow. Black shinine
: cad large with a well marked rostrus ‘hich indri
careying the a1 ekl s o which s eylindricad and depressed downwards
antennwe,  Prathorax long, shinine and smooth ate
- ‘ * () .

nar s wide \
row, wider than prothorax  hehind. de Elvtra clongate
at the sides tow »qepressed at apex and projecti

sides towards the extremity - . X projecting helow the abdomen

. ) e ; strongely purctate striate 1udi i
ep. The hody is clongate and thickens i e S o mall e s
> posteriorly,  Leneth 3 th jneh

. *X
l (4 NG NCH ') (‘\)‘(() SO ] 4 |( llt ‘h( Hylastes ')' ‘i“ l ]ll ] m

| Life History.

. I took what 1 think were probably the Lee .

ling through the bark of a laree ‘ o

long tunnels in the sap wood,

on the life history of this inscet.
I have already alluded (p. 9%, Part

to some extent upon this inseet.

ll‘ N Uf th( t‘l i I
3 P-\t (r('““lhl ton o
N RIS I - -t ”H' Vel t”lll“.l
tl',(, “]lll.\‘ ()flll I's Wi It “ll'( 1'“1\ 1

S n the tree cee v .
This was on June tth, 190~ R 1“.‘““—' n

I have no further information

[ to Niponi icolli
Niponius canalicollis a~ being predaceous

19 HYLASTES LONGIFOLI A Steh

Re epence —~,

o B For Moy les, For 2ol Ser VUL po 1t
. St TEp

N Nature of Attack.
This inseet is primarily a wood borer sinee the

. . females earrv thei .
wood of the tree before laving their cewes ales carey their tunnels down into the

at the : .
male, however, cither in the thick bark or dos ht; ])Tttum of them.  After pairing with the
. . ' d “down in the cambi :
tunnel in a zigz: . cambium the female at firs ;
IZZAY manne oF allv enide at first carries he
_ aza er horizontally in the hark and sap woold hefore (i tarries her
into the wood. sip wood - hefore finally goine down

® Ytk farther s in Ul
ok fartber spesimeas in Chamby iy the following vear —E P.x

Tong )

Ve
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Previous Records of Insect.
ccord of this inseet. T first took it at Thadiar, Tons Valley, Jaunsar,

r 1906, Tt is possible that it may he onc of the inscets alluded to
1g the wood of the chiv pine in the Kumaun. Personally

[ have no previous r
towards the end of Octobe
by Mr. Norman Troup® as infestis
I‘did not take the insect in Kumaun.

Distribution.

Onlv taken as yet in the Tons Valley, Jaunsar, North-West Himalaya.t

Description.

Beetle.—Elongatc cvlindrical black shining, uniformly punctate.

lavensis, Steb.,: of the blue pine. |
ostrum wide and scareely constricted. Prothorax punctate, the punctures

Head with r
arranged 1n symmetrical Jongitudinal equidistant rows savc ncar the apex where they are
tinge, slightly wider than thorax and nearly three-

Elvtra with a slightly reddish

as wide at apex as at base, apex bluntly rounded. Striate punctate,
strize deep; punctures «mall and very uniform, interstices prominent, smooth, shining.
Under surface black, uniformly punctate, punctures Jarge save on abdominal segments yhich
are finely pitted. Both upper and under surface arc distinguished by an absence of hairs.
Length 2:6 to 305 millim

Easilv distinguished from himalayensi

differences in the punctuation of head, thorax, and clytra.

Smaller than hima-

closer.
fourths as long again,

s by the different shape of the rostrum and the

Life History.
as the Tomieus beetle is leaving it, 4.e., it does not require
the Tomicus. This I have noticed to be
and spruce. The insect will not,

This heetle comes into the tree
the bark and wood to be as frosh as is the case with

the rule with the Hylastes which infests the bluc pine

attack dry wood.
- o, Nat. Hist, Socy Vol. XVII, p. 626 (1905).

June 1909 near Chamba in the Ravi Valley.—E. P. 8.
am., Zicol. Ser. T, Part 11, p. 14 (1909).

[ 104 ]

fhlowever,
T * Jour.
+ T have since taken the insect in
+ Depart, Notes I, 201, Ind For. M
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The beetle bores through the bark Jdown to the inner bark layver and makes a central
pairing chamber from which radiate in a fan-shaped manner several twoor more) walleries

(filled with white wood powder. Thesw walleries after zigzageinge in the hark for some

distance ave then carried down into the wowd at an angle which may be very acute or other
wise. The zigzag zallery in the bark varies ceearly in lengtho; it may be very long or very
short. This .f:allm'}"w_:rm\'«-s hoth bark and wood and is tilled with white wood dust and sos
easily seen in the dark red inner bark.  After entering the sap wood the heetle may turn
and bore in it in a direction parallel to the circumterence of the tree for atime and then
again turn and bore right down into the heart wood of the tree. This procedure aerees
with Hylastes sp. in the blue pine and spruce. The deep tunnel in the woed s to i.tl}' her
eggs in.  The probable procedure is that the male hores down to the inner bark, the tvm:\hlvﬁ
pair with him there and then eat out their ziczag calleries in the hark subsequently going
down into the wood, )

[ took a generation of this insect tunnelling into the trees to lay eges towards the end of

October 1906. T know nothing further about its life history  nor the number of generations
passed through during the year.

Relations to the Forest.

This beetle is a wood horer though by no means so dangerous a pest in this way as the
Platypus Wilmoti deseribed below,  On the other hand, when the inseet s lllllll"l"!ll~,‘i7 o~
capable of destroying a certain amount of the cambium layer of the tree owing to the habit
of the femalex of carrying their galleries at tist in the cunbivin layer and <aip woad,

As reecards pmtcctiuu some simple measuees will be considerad under Platypus

Points in the Life History requiring further observations.

There remains a 2ood deal vet to be observed as to the habits of this inseet.,

1. On what the larvie feed and the lensthe of the leval stace, Ave the larvie © Ambro-

sia’ feeders, i.e., do they feed upon funzoid growths growing on the walls of the tunnel
2. The length of the pupal stage

.
v

3. The number of generations in the year.

4. The exact method of pairing of the male and female and whether the plan of the
galleries made in the bark and sap wood is fairly constant,

200 PLATYPUS WILMOTIL, n. sp,

B-f-renc-.—Bombay Tour. Nat. Hist. Soe., Vol AVILL po v 1007y,

Nature of Attack.
The beetle tunnels straight down through the bark of the green tree to the sap wood and
then continues the tunnel with aslight curve in the sap wood straicht down intH the heart
S L

F



PLATE XXIII,

¥i6. Y.—Platypus Wilmott, n. sp.— Dorad and ~side view of male bheetle,
la. Dorsal and side view of fenale beetle.
15. Section of stem of Pinus longitolin showing the entrance holes
into the wood and the tunnels in the green heart wood of  the
tree made by this beetle for ege-laying purposes. The egus

are laid near the end of the tunnel in the heart of the tree
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wood of the tree, The egas are laid at the bottom of this long tunnel in the wood, When
the inscet is very numerous, the wood is destroyed for timher purposes (¢f. Plate XXIII,
fic. 12).
Previous Records of Insect.

T first discovered this inseet in the Tons Valley, Jaunsar, in October 1906. In a paper in
the Journal of the Bombay Natural History Society for November 12th, 1907, I replied
to Mr. Norman F. Troup of Kumaun who had asked in a previous number for some informa-
tion on the subject of the shot horers of the Pinus longifolia which he imagined were
identical with those of the hbamboos (Dinoderus). From investigations of these ©shot horers’
of the Pinus longifolia made the following spring in Knmaun, I was able to satisfy myself

that the Platypus was the responsible agent.

Distribution,

Throughout the Pinus longifolia arcas of the North-West Himalaya.

Description.

Larva.—White and clongate, straight, with a well developed head and prothoracic
secments ; abdominal segments tapering posteriorly.  Length § inch.

Beetle.—Elongate eylindrical. Rufous hrown, shining ; elytra slightly ycllowish hrown on
autural area.  ITead broadly transversal, prominent ; as wide as prothorax ; a median clevate
longitudinal line on vertex, latter finely punctate; front concave, rugose, with a median small
¢ivewdar depression or pit. Thorax clongate, longer than broad, shining; sides constricted
medianly, widest across posterior fourth, posterior angles rounded. Disk smooth with very
tine punctures laterally and a very fincly rugose arca medianly. Elytra clongate with
median basal depressions just below  the scutellum, basal margin brown, as are the lateral
«urfaces ; longitudinally punctate striate, punctures fine. Apical depression finely rugose
with a spiny yellow pabescence.  In @ a small projection just above apex on cach elytron.
["nder surface shining, rugose punctate.  Length 7 5—9 millim.

Plate NXTII, figs, 1. 1a. shows the dorsal and side view of the male and female of the
hecetle.

Life History.

This Platypus infests newly felled trees and also standing grcen ones. The inseet in
attacking a tree tunnels straight through the bark into the sap wood, carrying its tunnel for
an inch Vm- <o into this latter before going off at an angle ; from this latter point the gallery
mav have several sharp zigzags in it as shown in fig. 12. When completed or nearly com-
])1(‘;0, a male and female beetle will be found in the tunnel, which is kept entively free of
wood dust, this latter being pushed up and ejected on the outer smrface of the wood or hark,
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As many as 20—30 eggs are laid by the beetle and from them hateh out minute white
dots, thesize of pins’ heads, which ultimately grow into small clongate larvee with yellowish
heads. These larvie do not feed on the wood, but ona kind of fungus with which the
tunnel bored by the beetles ix lined : from this habit they have been given the name of
“ Ambrosia” feeders. The life evele of this inseet is about ¢ weeks from egg to beetle,
in the case of the autumn generation.  Eews laid about the tirst 1o second week of October hateh
out within a couple of days or s, and the larvie are full grown by the end of the month or
first week in November. The pupal stage is about two weeks and the mature beetles issue
about the third week of the month should the weather prove favourable. 1 have not heen
able to work out the complete number of life eyeles passed throuzh in the year. but 1
am of opinion it may be found to be four or five.  The first eggs of the year are laid about
the middle of April. mature beetles from these issuing at the beginning of June s this is the
first generation of the year. I found beetles of this generation isuing from a large
dying tree in the forest near Chaubattia in Kumaun on kth June 1905 The beetles of the
second generation appear somewhere about the middle of July, those of the  third at the end
of August. whilst a fourth lot appear to ovipesit in the sccond week of Qctober. Should
the year be a favourable one—I mean by this should the autumu be a dry and warm one and
the winter set in late—a fifth zeneration of beetles may develop towards the end of November
and hibernate as such through the winter.  Should the year be unfavourable, the imect
probably hibernates for the winter in the larval stage at the bottom of the tunnels in
the wood.

Such is the life history of this pest as far as it has at present been worked out.  As
I have said, it only attacks the wood when fresh.  Inno instance have [ found the insect alive
in dry timber.

Relations to the Forest.

The damage committed by this Platypus is to the timber of the tree.  From the account
given of its life history we see that but little harm is done to the eambium layer.  When the
beetle is numerous the zigzag galleries eaten down into the heart wood have a serious effect
in weakening the log for timber purposes and can conceivably render it uscless for all save
firewood requirments.

As Mr. N. Troup has shown the beetle is well known to timber dealers in Kumaun where
it is considered to be a pest of considerable importance.

Protection and Remedial Measures.

There is little to be said upon this head at present until it has been definitely ascertained

whether the inscet will tunnel into unbarked timber. It is now certain that the beetle will

only infest fresh timber, i.e., newly felled trees or sickly standing green trees in the forest.
S A1)
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Practically the only way to stamp out a had attack in seriouslyv infested depots would be
to shc;\' to«ret.hcr all t'hc b;.dly attacked logs when the beetles have finished egg-laying and

burn the lot.
Points in the Life History requiring further observations.

1. In what stage the insect passcs the winter months.
9 The exact food of the larve.

3. The abundance of the insect In the P. longifolia tracts.

VI.—INSECT INFESTING THE DEAD W00D OF THE TREE.

TERMES sp.
Nature of Attack.

This termite, so far asmy ohservations have yet gone, only attacks the dead timber of the
tr The attack is concealed, hut the insect does not make use of the covered ways of mud of
1. H ¢ b . Lway ‘ )

he plains termite Termes obesus. Tt riddles the wood heneath the bark and there 1s
the plams T Sus.

no sien of its attack from the outside of the tree.

Previous Record of the Insect.
1 have no previous record of this inscct.

Distribution.

. e Hh-West [Timalava in 1906. I subsequent-
T first took this termiten Jamsar in the North-West [Timalaya in 1906 s q

Iv took other spccimcns in Kumaun,

Description.
Small white with a moderately developed yellow head.  Length §th inch.

orker. Length 5th
Work Ifead enormously developed, orange vellow in eolour

soldi arger th » worker.
Soldier.  Larger than the R

ith long powerful well developed blaek mandibles.  Body small white. Length 3th inch.
with fong p

Life History.
v Lirtle on the subject of ¢he life history of this termite. From heneath the
Lo li-r dead P. longifolia tree I took a number of specimens of the inseet in
anding ae: J ot

bark of & W es had caten out deep vertical channels and tunnels in the wood of
\: e ) L

. « termit . .
Ovtober l“)(ﬁ' ;ﬂl:k L])-u-k gtill adhered to the tree and the work was being carried on
the tree. 1 ¢

heneath it.
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