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Trats Slip to Indian Forest Recoxds, Vol 1, Wo. 2%
1925, entitled *“On the Biology of the Payllidae (o

Page 87, line 12 from bobtomn, read “psyllid” for “‘payltid™.

Page 47, Table 8, Column 6, read “‘pérviod”’ for “‘perod’’.

ys

Pago 48, line 8 from top, read “‘leaves’’ for “leave
Page 50, line 16 from bottom, frisert 1 I)cfoza 38
Page 52, line 15 hom top, read ‘'sub-globular” for “‘sub- Blotubar” and

“geldom’” for "‘selodm”

¢

Pﬂge 59, line 16 from top, delete “ave’.

Pape 56, line 7 from bottom, read “‘faintly’ for “‘luntly”

Page 58, line 3 from bottom, read “unicellular’” for “uwnicelludur™
and “uninymphal” for “annympathal”’ :

Page 66, line 17 from top, read “gtages’’ for “‘stage”’

Page 66, line 7 from bottom, read “Buckton’ for “Ruckton’.

Page 69, line 9 from top, read “Jarnbolanae’’ for ‘‘jambalanae’,

1R}

TPage 70, -line 6 from bottom, read “Injury’ for “TIngquiry

mnum, ., une  generation: Pivylloplecta {/('1)'(7)101-[’ (leaf-w 1 y;
lylloplecta sp. o, (bwig-gall)r and Phylloplecla sp. n. (pit-o: ,“)
’i wo o generations:  Fuuropsylla  beesond,  (leaf-gall);  Ih z/]lnp/( cta
Bivsutu, (leaf-gall),  Three genevations: Pauropsylla sp. n, '(pjf_,y.,]v)
Lhoflopleeta malloticola, (l(‘d[ g 111) Tve generations : ].”]/1/71()/?71'("1;1

(. )



BY
N. MATHUR.

I INTRODUCTION,

This account of the habits of thn Psyllidae, or Jumping Dlant
Tdce, lving on some Indian forest trecs arises out of an item in the
)o:,o.nch programme of the Braneh of Forest I8 ntmnu]o”y which was
commenced  in 1928 and  concerned  the gall-insects of Populus
cuplralica in the poplar forests of the Muzafl favgarh distriet, Multan,
le](x] The gadl-making Psyllidae of 10 cupliratica mc]ud(\ {three
species of Plylloplecta ]jul]x]ﬂ“ the  bladder-galls on the Jeaf, and
lobular-gadls and pit-galls on tlm twigs together with un zu‘,:dl_)ph‘u(e
fly making L:l,lS]li()lbg‘uHS also on twigs. The failure of repeated
attempbs to study the lfe-cveles of these nseels in the lovest and
i the Inseetary at Debirn Dun coused attention to be turned to the
local species of Psyllidae ocewrring an trees, in the ('\'pnctntiou that
a generval study of peyllid eeology would assist the poplar gall investi-
gation, aud also ancther yroblem in the Torest Tntomologist’s pro-
gramme—the role of homopterous inseets in {he {ransinission of the
spike discase -of sandal.

The study has revealed the existence of consideinble diversity
i the habits of <p<'cius of peyHids {hat frequent trees und has cleared
up ohsunu feadures in the mnhw of the group. Notes are collected
in this Record on thirty-four species affecting thirly-one species of
trees; they may be grouped roughly as («) species living wnder the
shelter of a gadl or malformation of the plunt, and (b)) species living
Ireely exposed ou the surface of foliage,

The numnber and sequence of generalions in a vear, ag exhibiled
in the climate of Dehra Dun, varies within wide limits, The gall-
formers are found to include species with one and {wo generations
per aunum (as might he expected), but also (luore unexpectodly)
species with eight gencrativns in one year. The free-living active
types pass through a larger number of generations,—up to cleven per
annun, wiz., One  generation: Phylloplecta  gardneri, (leat- «».111)
Phylloplecta sp. n. (bwig-golly; and Phylloplecta sp. n. (pit-ga m.
Tiwo gon(*]“'lion“‘ Puwropsylla beesond,  (leaf-gally;  Pliylloplecia
Tirsuta, (leaf-gall). Three gener alions: Pawropsylla sp. n. (pit-eally;
FPhylloplecla malloticala, (1«\‘11‘ aall).  Tive genceralions : Phyllopleela

35 )
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- : e e 31 Taieht gene-
sp. . (pitgall); Lhuphalerus villalus, (free leaf foeder).  Thight gen
pations:  roza fleleheri winor  (lead-gall). Nine g("ll(‘l'.‘l‘t{l()\ll&‘)\,

N y g 'y . YO n ] Hr .
Digphoring sp. n. (Iree feeder on feal); I,)(I,Il)()(/(,[)]l(l[-‘b.bl). n. (pitgail)
Tileven generalions: Psylle sp. n. (free feeder on leal), ' o i

The instar that serves Tor a resting stage ov for hiberna .loul 15{,
in the majority  of  species, the Jasb  stuge nyl_uph, )u,:l
hiberation as an ego is charactevistic of Duphalerus villalug {11}](
Phylloplecta hirsuta, and wo other speeies of Phylloplucte il
annual eyeles have a prolonged egg-stage 1n the hot weather. A
gpecies of Diaphoring with nine generations a year passcs the colflc.st
;Snriod as an inactive edolb. T 38 the renewal ol vegetative activity
by the host-plant that determineg the appearance of adult psyllids
of the gall-forming specics and fixes the scason ab which the deve-
Jopment of the galls begins.. The free-living species which  feed
on voung leaves ave able to breed continuously during the growing
soason so long as new buds or folinge ave available, and are only
reduced o numbers by the heaviness of the rainlall during the
SIONENON eSO, : .

The payllid faona of thiety-one species of loeal lrees s listed
below t—-

Albizzia procera: lrytana sp. n.

Alslonia sebolavis . Pawropsylle tuberculatla,

Tanhinia vaviegata: Psylle sp. n,

Tombax malabavicwm: Tenaphalara aculipennis.

Cordia covdata: Diaphorina cordiae, .

Cassia Rsfula: Muphaleros oit{alus,

Chioroxyvlon  swietenin: Arglabna ramalvishnd.

Diospyros melanoxylon: Trioza obsoleta.

Fueenin jambola: Trieza janbolanae.

Tieng azpereima s Pawrocephala psyllaptera.

Pieus glonwrata: Pawropsylle depressa, Panwropsylla sp. .

Ticus hispida: Peurocephala psylloptera,
Ticug vervosa: Dynopsylla grandis.
Picus roxburehiis Pawopsylle sp.
Ticus vlmifolia: Pawrocepliala psylloptera.
Garugn phroata: Phacopteron lentiginosum,
Gineling wbovea s Trinze flelelierd.
Kydin ealyciua: DPewrocephala sp. n.
Jitenea polyantha: Pawropsylla beesond,

Mullotus  philippinensis s Phylloplecta malloticole,  Phylloplecte
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Mangifera indica:  dpsylle  oislellaln, Pauropsylle breviconiis,
Pawropsylla nwigra.
Muraya koenigii: Diaphoring sp. n., Psylla sp. n.
Populug euphratica: Phylloplecte gardneri, Phylloplecla sp. n.,
. Phylloplecta sp. n.

Sehleichera trijuga: Phacopteron lentiginosum.,

Shorea vobusta: Cerotrioza sp. n., Phyllopleela sp. n.

Spondias mangifera: Pawropsylle spondiasac.

Stereulin foetida: Tenaphalara aculipennis.

Stryelmnos nux-vomica: Diaphorina fruncatu.

Terminalia avjuna: Phylloplecta hirsuta.

Terminalia tomentosa: Phylloplecta Nirsuta, Trioza fletcheri minor.

Trewia sp.t Trioza fleteliert,

The new gpecies of Psyllidae are under study at. the Dritish
Museum,. Natural History, Tondon, but it is unlikely that descrip-
tion and names will be published in the near fubure.

In spite of the conspicuous appearance of the damage done by
Psyllidac (see Plates) ils economic importance on older {rces and
in mixed forests is negligible. Tt gshould be regarded rathier ag an
indication of loss of vilalily and neglect in a free crop.  Tn natueal
forest the general incidence of psyllids is low, but heavy Inlestation
by leal-sucking and leaf-galling psyllids is fairly conmmmon on indivi-
dual trees or on small groups, that are subnormal in health. In
seed beds and in artificial regeneration meas, on the other hand,
the damage done by psyllids ean be sevions. The gall-forming species
appear to be more injurions than the free-living lypes in that the
affected buds, shoots and leaves ave put out of action and are not
replaced Dby . Jater growth. The free-living leafsucking types with
short life-eycles are more chavacteristic of {treegs with a prolonged
vegetative period and ave capable of infesting the successive flushes
of Ioliage under favourable weather conditions.  Where payllid atlaek

‘on. seedlingg and young planis is serious and conlrol measures ara

required it is necessary to resork to methods of spraying similar to
those used for agricultural erops.

No variation in the lability of geagraphical races or straing of
trecs to peyllid attack has been encountered. A suspeeted easo of
racial susceptibility in Terminalia tomentose to the attack of Trivza
fleteheri minor (sce Ind. Por. Ree., Silvieulture Sevies, XVIIL, (3),
page 25, 1038)  discloged after hotanical ideniification that™ the
immune race was a separate species of Terminalia.

C. T O, BEESON,

Forest Intomologist.

o
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Lo Apsylla eistsllata Buckbon.

Cotes + Ind. Mus. Notes. 11, pp. 1314, 1803 Trom hlighted shools of
Muangifere indica, Deluva Duw, ‘ '

Buekton : (Psylla eistellard), Tnd, Mus. Notes. T, pp. 91:92) 1893, Damaging
Mango trees at Dehra Dun.

Vosseler 1 Zoit. Wiss, Tnsekt, 2, p. 3185, 1906,

Letvoy : Indian Tusecl Tife. p. 743, 1900, oot

Srawford @ Ree 5 21-22, 1012, Vrom gallx on wmungo shoots,

Ud“jmf]!)&n':‘t( (.l:)t»];";dii}l-i\ti‘i';l},7(311{:{:“):?““), iicngul; n. 429,;3(;:1 Mango {rees, Tusa,
Bihar. U8, Nal, Mus Bull, 85, p. 4, 1914, ,

Fleteher: Report, Proe. Zccond Bat Moeet, Pusa. p. 921, 1917 Report Proe,
Thivd Lnt, Meet. Pusa. 1, p. 277, 1919 .

Ramakeishna Ayyar @ Ree. Tud, Mus, 26, p. 261, 1824,

Further specimens were Ired Adrom mango  (Mangifera ‘indica)
buds at Delva Dun duving 1938 and 1934, :

(2) Twavey ro oy,
(Plate 1T, Mg, 1d4.)

Thix insect develops in cone-shaped anlls of overlapping  seales
fornied by malformation ¢f the buds on the twigs of mango trees.
The seales or dwaried leaves we wniforn and green o vellow in
colowr. T Jength the cone varies when  fall-grown  froim aboub
threedourtls (o one and one andd o hall inches, Under U}v s(,imula;
tion of the nymphs the growth of the fnmiature leaves. is affectod

but the external appearance of the hud is not alterod.  When dis-

seeted, AU presents a cenbral axis surronnded by imbricatod seales
o ! ' - 3 + . o
with free spaces in belween.  Benealh {hese seales gome individuals
are confined and an avernge sized hud mny contain thirty-six nymphs,
Thesa stunted growlhs occur in gronps b the tip ()f‘tlm :<hoo‘t or
on the shool itsell. The buds which ave exposed to divect sunlight,
mature first, The seales finve oub from the econtral ;‘lxmv,‘ leaving
the chambers wide open and thue the -imagines escape.  Lster. on,
the deserted huds dey up. Though the buds are destroyed, the
twig jg not killed,  In some orchards it oceurs as a serious pesh,
(b) Tovr-nrsrony axo Tlanres,

Tleedavine has nol been observed. A female  on disscetion
presented 164 fully developed egys with some ova in various slages
of development,

The wyuphs are pale vellow, with eyes pinkish  red; legs,

‘ N M R " e . e \
antermne and  wing-lobes  light  erey. e nymphg  jwoduce an

abundanee of  winte, eoltony  wax scerelion within which they

No. 2.] Brovody Or Twii Psviiimai (Hodoir.) §9

beeome covered and also  exude sticky liguid  copiousty,  Tlie
nymphs are inaclive and did not survive when Jkept on green tawigs.
The adulls ave lethargic and short-Jived.

The infestation of buds starts in October. The nymphs winfer
inside the leaf-buds ang develop to maturity in late Maveh snd April,

2. Arvytaina ramalrishni Crawlowd.

Cvawford : Ree, Ind, Mus, 26, p. 618, 1924, 1In leaves of Chloroxylon siwlelenia,
Coimbatore,. India,

Ramakvishua Ayyar @ Tee, Ind, Mus, 26, p. 624, 1924, On galls in leavey of
Chlvroaytyn swittenia, Coimbatore.

3. Avylaina sp. n,

(Plate IT, Trig. 15.)

This psyllid is found in abundance on Albizzia procerg (while
siris) al New Torest, Dehra Dun, U, P, during April—August (fr. N.
Mathur coll.), .

The ruvages of the pest wre  restricted  to  frosh shoots
and buds. The young pinnac droop  furn vellowish  brown  and
gradually drop one by one. The Tachis also falls. off  afterwards,
Young buds ave killed outright.  The greatest injury is done to the
seedlings, saplings and coppice  shoots.  No apparent ll-effect iy

“produced on mature stands.

The eggs are anchored in the plant tissues either singly or in
clusters on both the surfaces and axils of the leaftets, folds of new
crowths  and along the grooves of the rachis. The cream-colonred
egg is narrowly oval, smooth, 0:80 1n, long and 015 mn. broud
and is devoid of tail, The cgg upon aging turng pale elay yeliow.

(=]

A freshly emerged pair when released on a plnt on 8o May
1933, deposited 480 cgus within g period of 6 days.

The young nymphs are pale yellow, dorsal plates, antennac, legs
and caudal plate black; eyes pinkish red. Oldey stages are pala
sellow or yellowish orange with green tinge; eyes silver grey; logs
licht grev or pale yellow; terminal antennal segments black and
abdomen with orange tinge. The body and wing-lobes. besr black
setas,

The nymphs are exceptionally aetive, running about to and fro on
the plant and exude small white glistening threads of sticky liquut
from the anus.  The adults are not easily captuwred on aceount of
their rapid movements.

During May, June and July the insect is at its greatest activity

and all stages are met with on the plants. and considerable over-

lapping of broods is exhibited.
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) qY .
&. Uorotvioza 8. 1.,
(Plate 171, wig, 20.)

This psyllid iy nobiceable fron, July to next Janvary, hebween
folded leavey of Shorea robusiy (sal) ul New Fovest, Dehra Dun,
Uo (RN, Mathuy coll.).

The attack iy conflineq to the top leaves of the dcveloping shoots,
The nymphy suek sap - generally ab the apical porbion of the midril
on the upper surface, The  mid-rib  thickens and the leal-blade
folds upwards forming o groove along the rily, Sometimes the loaves
are curled. TMhese insseds have ab tinies heen respousible for seriouy
injury.  When the pest disappears, the leaves assume normal gplour
but never roguin theiy natural shape.  The psyllid ig conrmonly met
with in artificial regencration,

The adults are active and it ab an angle,

The eges are deposibed singly or iy batohes  scabtered about
o solt feaves and  hudy,- They ave oval, papillose  und pale
“brown in colour, The ere iy 0006 . long and 040 o, broad and
Donished with o Dhasal projection of 0-06 nn, lengtl,

The nyniphs oo pyriforn, slightly floceulent, pale clay - yellow
i colour, with ayes pinkish red terniinal antennal segments
black. = A it uytph measures aboug 19 min, Jong and i1 .
broad, havine the humernl wnglos exiending {o thy neek, The wax
production i Jess marked in carly slages hub iy older stuges 1L iy
profusely produced in long and shork filaments sticking out ag
dense mass along the abdominal margin,  Theses filainents ape easily
detaehallo.”  Phe nymphs exude globules of honeydew surromnded
wWith w white substanee, The final mouly oty oubside on the laaf,

During the raing U, pest ds Jess abundang bt on the approach
of winter it increases i number and all sbages wee noted on the host,
Lale v winter again the density of insoct population declines,

8. Ulaploring cardine Craw/ford,

Cravlord: Rec, Tad, Alns, 26, p. 617, 1924, On Cordiq cordata, Coim!_mlorc,
5. India,
ad
Humalovishua Ayyue: oo, Tad, Mus. 26, p. 624 joeq,

6, Diaphoring

SINETR

This psyllid oceurs on Arrrrayy koentgii (1;‘:m(ﬂzx) at Dehra D,
o (RN Mathar colll),

No. 2.] Brorooy Or Tun Psyriipas (Homopy.) 41
(8) Injury 1o Hogn,

The nymphs cause little damage to the plants if present in
small numbers, bu when they are numerous, the leaves wilk and
fall off gradually, “Young growlhs are killed completely and the
tender branches are deformed, The lower branches and leaves bear
a sticky coating of honeydew on which a black-fungus grows and
the infested trees assume a black appearance,

. (b) Lrremsrory awp Havrrs.

OQuviposition —The female fastens egas singly, scatiered about, in
the axile, on {he ventral - surface of leaflets and  tender branches,
The eggs are oval, smooth ang light vellowish orunge in colouy.
Tt measures 026 mm, long and 0°14 mm, broad, bearing a tail-like
filament of 0-03 mm. qf the tapering ond, ‘ i

A Ademale deposited Goo eggs- within a period of -85 dayg during
June-July,

Hu,tolzfn,g.h’l‘ho ]1{z.tclli)Jg oceurs in 3 to 5 days in sumner, 4 to

6 days in early Qctober nnd 9 to. 14 days-in .'[‘"ol,)zwxn)"y, _

Nymphal imstars,—The voune nymphs are pale vollow with dark
Y B & nymy Y
red oyes: tarsi, apical anlenng) segments and {ip of yostrum light
black.,  Talf mature stages aie light grey with yellow op bluish green
tinge; ‘antenuae darker, Fall-grown uymphs ae ahout 1-69 mm,
long, angd 1-45 mr. broad, darlc &rey with bluish  oreop Linge
o) ' i ’ ol bed o
anfiennac hlack, larg pale groy and  the Wing-pads are produced
A * [e) fal m
cephalad at the humeral angles, A frinee of long white filanienty
l . N o . hes o
is present along the abdominal margm an all the instarg,

The nymphs walk ‘with a steady pace.and exude large quantities
of honeydew in the * form of transhicent filaments which can pe
shaken off. Five moults oecur before transforming {0 aduls,

The nymphal period varies from 11 to 87 days in summer, 66 to
79 days in winter and 83 to 40 days in- spring,

A(Zwlts.--Thcy are- usually slugeish ang sit with -heads touching
the surface of the host and body raiseq up ab an angle, The
longevity of male and female was 59 and 45 days respectively during
June-July, bub theiy life is longer dwing the cold senson g they
do not lay eggs I the noxd spring. : '

Seasonal lhistory.—The insech is represented in all the stages of

"t development on the host plant from April to Octoher and shows

consideralle overlapping of broods. From Decornber no oviposition
is done and the msech pagses fho winter ag Imagines on {he under
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gurfnce of Jeaves. The cggdaying commences in Pebruary ay the
season wartns up. The number of generations in o year is nine
(Pable 1), The tolal life-eyele occupices L4 to 41 days o sunuouer,
70 to 83 days in winler and 47 to 54 days during spring.

Tapry 1.

Stalement showing the duralion of life-cyeles Juring 1933-34.

’ I
Incuba-
No. ) . tion Wymphati "Total
gonera- Bgg-laying. | Hatehing. period Adult poriod  fduration
tions, (Days). | emorgence, | (Days). | (Days).
‘1 190 May . ] 22 May . 3 2-15 June 11-24 14-27
A 7-0 June . | 10-14 June 3-5 30 June-12 20-32 23.35
July.
3 AT July . S-12 July . A-0 2-14 Aug. . 25-37 2041
& {912 Aug. . | 1617 Aug. 5 |30 Awg—5 | 1622 | 2127
Sopt. :
5 -6 Hopt, o ] S-11 Bepl, 4-5 22 Bopt., -6 14-28 18-33
Oct.
6 27 Sept.—1 | 1.7 Qct. 4-6 6-19 Dee. . 66-70 0-83
Oct. ‘
7 .17 Teb, o | 23-20 Teh, O-14 | 28 Mar.—4 33-40 47-51
Apr,
8 2.5 Apree L) 69 Apr. + 206 Apr.—35 20-29 24-33
May.
Y 30 Apr—4 | 3-7 May . 3 16-23 May 13-20 16-23
Moy,

ohoring truncaia Crawford.

Crawford @ Rec. Ind, Mus, 26, 1. 617, 1924, On shoots of Strychnos nurx-vomica
Walayer Forests, Malabar; Southern China.

A4
Teamakcishne. Avyar @ Ree. Tnd. Mas, 26, p, 624, 1684,

L gvandis Crawlord.

Tunakrishne Avyvar s Report Droe, Third. Bat. Mecting, Pusa, p. 1031, 1918

(Wignre of dasccd and  gally.

Cravelord: Ree, Ind, Hlus 26, pp. 618-620, 1924, Found in yudls on Fiews nervosa,
Taliperabi. B Malabar; aud in Brazil, 50 Awerica,

No. 2.7 - Birovoay Or Tuw Psynumay (Hoxorr.) 4.5

9. Euphalerus vitbabus Crawlord.
Crawford @ Ree. Ind, Mus, 7, pp. 423.24, 1912, On Cossia fistula, Caleutta; p.
421, on a hush, Naraingunj, Bastern Bengal and Assnn,
Ramakeishna Ayyar s Ree, Tud, Mus, 26, p. 623, 1934,
This specics is common at Dehra Dun, U. P., on developing
buds of Cuassiv fislule (amaltas) during May—dJuly (R. N, Mathur

coll.).
‘ (1) Izguny ro Hosr,
: \ C (Plate I, Tig. 7)) '

The vitality of young plants is considerably impaired throughout
the growing scasoii by the depredation of the pest.  All fresh growths
are destroyed by the nymphs which live in the folded leaflets.  The
buds are deformed, become bunchy and stunted. The young leaf-
lets bulge due te the presence of nympls, copious amount of honcy-
dew and conspicuous wax scerclion. The trees recover in August
on account of the raing and the continued .declive in the psyllid
population. '

(b) Lyve-mrsrory AND Hanrrs.

Qviposition.—The cges ave placed singly or in rows of varying
numberst mostly i the grooves of the rachis. They arc also deposit-
ed on buds, lender shoots, in the axils and on both the surfaces of
jeaflets. The eges of the brood that go in hibernation, are laid in
crevices, along scars and other protected situations. The egg is
narrowly oval, shining and sculptured. Tt is 0-20 . tong and
0-14 nmn. broad, possessing a short basal projection of 0°06 mm.
When freshly laid, it is alimost white, as it grows older it turs
crenm yellow and finally assumes dark black colonr,

The females wevre not happy in eaptivity and did not Jay their
full quota of eggs. The maximum number . of egos deposited was

498 and the minimmm was 19, These, however, do nob represent

the actual reproductive capacity. _
Halching—The egg-stage occupies 3 davs. The eggs laid in
August, hateh late in the following April and eavly May. _
Nymphal instars.—The young nymphs are oblong, cream colour-
od, wilth pinkish red eyes.  Older stages are pale yellow with green
. ! N : 0 .
ish tinge in the abdonren, tip of antennae and tarsi grev. A mature
nymph is about 1-9 mm. long and 1'2 mn. broad.  The nymphs. are
ﬂz)o(:nlont. When the lasflets avilt, $he nemphs desert them and
infest other green healthy ones. The final skin is east off outside
on the leaves. )
" The nyruphal period ranges from 14 to 29 days.
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Seasonal Nistory.-—The nymphg make their appearanco from the
winker egys in late April and early May, at t]}c time when the new
flush of leaves is put forth, and complete their development by the
latter hall of May. Bebween this period  and carly Augl{.‘;t, Lh_c
peyiid  undergoes  four  generalions. J\.” stages oceur (rl:mng .Hns
aclive period and no definite In‘oml‘-lilmL i‘s 1_'(\0()1_5}11:4('\.(1. There is a
steady reduction in the density of infestation during Augustl ag the
oviposition ceases.  The pest passes the labler put of the rains, tho
aulumn and eold weather in the cga-stage,

Annually, the species carrics through five gencralions (Table 2).

Farrw 2,
i
Stalement showing duralion of life-eycles during . 1931-32.

mw;\ﬂ)j 01 i behing l”l‘:”lm- Vult AI);:fI"li:E:;‘] (l?x;”wtli:rlm
;\Yi?l:;:‘“ J}ﬂ{,’ﬁé‘l“y‘ e | Hbehing. ))8:'(1%‘(1 ol I‘l“,‘:'g‘l‘l;("(\. (! }u._v\;). (Duys),
{(Days). o

1 13 duly | 16 July - . 3 17 Aug, 19-22 1 22.95
2 8-10 Aug. y May .| 270 | 1823 May 14-19 | 284.989

3 2022 I\kay 2:4-25 May 3 9-15 Juano 17-23 20-26

4 11-13 June | 14-16 June 3 20 June-3 15.19 16-22

duly. :
5 13 July |46 Tuly- 3 3}\{.:(?.1(\'.3 rize| 20-32

10, Prurocepbala psylloptera Crawlord.

Crawford : Phil."JJl, Sci. 8, p. ?94, 1913, Los Banos, S E [’hi.[‘ J1, Sei. ]_Q .
( 260, 1815, ¥row shools of Ficus hispida and Picus asperrima, Peradeniya,
(fc\fl«m; Phil. 3. Bei. 12, p. 163, 19175 Phil. J1 Sei. 15, p. 149, 1619,

Ow Ficus wbmifolio, Philippines, Borneo; Ree. Tnd, Mus. 26, p. 0615, 1924,

On Ficvs shootls, Tenmalu, Travancove. 8. India.
Ramakrishna Ayyar: Ree, Ind. dlna. 26, p. 621, 1924,
i1, Fawrccephalas sp. u.’
This pssyllid was fiest recorded in June 10959 (R. N. Mathur coll)
“ab New Forest, Dehra Dun, U, P, on Kydia calycina (po]n).
{a) Txaury 1o Hosm.

Thea )xy]ﬁphs }51'(?)(?11('0 pit-galls on the lower siwrface of leaves of
S / B o wooalye v y i e
Kydio colycine, The depressions are shallow and  yellowisl drecy
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in colour. The swellings on the upper surface ave light yellow with
greenish or brownish tinge which clearly differentiates them from
the gencral colour of the loaf, A leaf is never erowded with these
pit-galls which vary from one to eight galls on a leaf, The psyllid
subsists on young foliage only. An exceptionally severe attack js
figured in Plate T, fig. 2. : '

(h) Lrvw-rrsrory anp Havirs,

Copulation.—The genital segment of the female is deflexed af
right angles lo the abdonien and the tips of the anal and subgenital
valves curve outwards. The male bends the tip of ils abdomen to
the level of the femals aperture and then pairing starts. They
seldom move when in coitu and their heads point in opposite dires.
fions. .

Oviposition.—The female seabers eggs oun soft budy ang the
under surface of young leaves. The egg is oval, pale yellow in
eolour, smooth and fixed in the leaf tissues by means of a wmall
basal. process. Tt i 098 . long and 0°13 mn. brond and bears
a long tail measuring 0°29 1.

{latehing—The eges hatched in 8 to 6 days during  April (o
September, .

Nymphal inslars.—The young nymphs ave oval, yellowish orangs
in colour, with orange cyes.  Half matore nymphs are pule green
with pale groy eyes. Mature nyniphs are light yellowish orange, .
with Tight groy antennac; head, thorayx, wing-pads and abdominal
segments partially black, Al stages bear regubiely arvanged Lristle-
fike selae on the dorsal surlace, - along  the body 1nargin and
uutennae. A mature nymph ig about 1.21 o, long and 0°91 ]
broagd with the humeral angles reaching the posteriop margin of the
eyes, : '

Thach pit is inhabited by a nymph which does nob poof the pit.
Tt cxudes a sugary liguid as short filinents surrounded by white
waxy mafbter, ’

All the moults, oxcept the last, zonerally  oceuy within the pit.
The final skin is shed anywhere on the leafl, outside the depression,

Seasonal hislory —Soven generationy have been earried through
fromi April to Septeinber. The insect passes  the  winter in the
nymphal stage in pit-galls and reaches maturity in the following
8pring,. and probably undervgoes two winter generations, '

12, Yawropsylla Lessond Laing.

_L:tiug: Ind, Forest Tec. i4, P 36, 1930, ex galls on leaves of Litsueq polyantla,
: Rangarwala, Dehry Dan, :

This specics is common throughout the  Dehrs Dun distriet,
forning gulls on Zitsaeq polyantha (kavkawa). -
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(a) Twovny mo Hosw.
(Plato 1, Tig. 1.)

The nymph upon hatehing wanders about for  sometime, then
settles on Uhe soft tissues of Tolinge to feed and also burrows its wuy
inside  the tissues. The  hrilation  ecaused therehy  results  in
parenchymatous hypertrophy and gradunlly the developmient of the
gall starts,  These galls ave confined to the secondary veins and vary
in {orm from more or less spherical to ovale; frequenfly two or more
galls coalesce o form a large rregular swelling. The galls are green
i colour or suffused with reddish brown or chocolate. They are
unilocular but may or may not be unilarval and vary in size from a
small pea to about three-fourths of a centimetor across; and some-
tinies about cqual proportions of (he gall projeet from each swrfoce
of the leaf. Nincteen exerescences or more occur on a leal, The
gall dehisces into three or four lobes and tuims dry and brown when
vacated.  Somctimes the galls hecome hardened and do nob bursh
although lavbowing fully developed inseels which laler on die inside.

SThe adults suck sap from buds and young leaves often in suffi-
ciend abundanes to cause death of young growths,

(b) Love-nmisrory axn Mavivs.
Oviposition—~The eggs are laid scaltered about on immature buds
and under surface of soft leaves. They are cream coloured and
anchored £ the plant tissues by means of o short process.  The epy
is aval, smooth, broadly round a one end and tapering ab the other
into o short tail. It measurcs 0°85 mm. Iong and 014 mm. hroad.

The cgg-laying data of two females are 911 and 304 egus respec-
. . Do t D oo I,
tively within a period of 8 to 8 days in March, ‘
Halehing.~—The eges hateh in 8 to 5 days. The nymph comes
gy Y )
oub through a split ab o weak spot as deseribed by Lees (1915) in the
case of Psylla muali, The deserted egg-stiell shrivels up  alterwards
into a minule sealo, '

Nymphal instars.—~The young nymphs are eream coloured with

pinkish red cyes. In the successive stages, the head, thorax, wing-
pads, Tegs and antennae ave pale grey; abdominal segmenty heing
light grey and yellowish miersegimentally,  he wing-pads hecome
wore pronounced as development proceeds. A mature nymph s
~aboul 3 non. long and 2 mm, broad and the humoeral angles of {he
wing-lobes e slightly produged forward up to the neck,

J 9 ] ’ 1 yr ] 1T
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i I " ‘

The nynphs lereo five g o] ing

e 14 ;I;) 15 VU'”“—".‘»J” five 1moults hefore translorming to adult

orms ol the cedyses are (hrown off insids the gall. A thiek

sugary Tiquid covered  ovor by waxy scerelion s exuded by the

nymphs wnd is scen ay globules ingide tlhie gall when opene(i

{ "l,l'l(f 1}(y;1:p!ml p(_uvo([ ranges from 109 {o 120 days from mid-Maveh
('(;)‘ ;1111( -J)n,y and 245 to 260 days from mid-Jy 4o mid-Mareh
able 3), ’ )

) “" Al AT Y ey e 3 i4 N ) H

/[r/ull.s.’ They are active and Jumy when disturbed, They move
aboul 'errwdly on fresh growths fop oviposition. The adults ave
ghorb-lived. l

Seasonal history.—The ompre fron ] inci
| st hstory.—The emergence from {he galls coincides with

1 . ) ST R LY CYEY 3 ‘1 W ' 1 - OV v
])c Appearance of fresh growth.  Taes  and adul(s are found in
Plenty fron abong mid-Februwy {o ond of March. Soon after, the
L I . o
gall “forntion connmencey and the nymphs  attuin maburity  and
emerge i carly July, These adults deposit cgas on the second ont-
burst ol. Leaves dwving the rains, The resulting nymphs from {this
‘l)a_f,-ch of cgus overwinter nside the galls angd complete development
in the following spring.

mt , S : . e :
Thus this species Possesses Lwo generations o vear (Table 8).

Tariwm 3.

(% i . N 1' hn v . . ’ .
Slaleneny showing diiralion of life-cycles during 1955-5.4

No. fneuba- N
. . . QHL Symphalj Potal

genera- T g . | Hatching, tion Adull per.ad du(x"u;inn

Lions. petiod | emergenee, (Days). (Days)
(Days). ' o

1 8 Mar, 23 Mar, 5 10-21 July] 109-12¢ 114-125

2 1521 July 1826 July 3-8 20 Mar. -t 245-2600 248.968

. :‘\-pl‘.

13, Tauvopsylla hrevicornjg Crawford,
Crawlford ; PhLil. J1, i 15, pp. 142.143, 1919, Tenimber Tslands Lavat

T\§:<’> fﬂ]x}at].:)s wers reeorded at Dehra Dun, 1, P, on 11th April
and Sth June, 1033 respectively (I, N, Mathuy enll). One specinien

Wwas bred from deforined Jeat-buds of Mangifera indieq (m:’mqo) alone
o M La e o

with Apsylly eislellaty Buckt,
. o
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14. is.’:zln‘opuyuh depressa Crawlord,

(Hnlu 11, Jig. 18)
Craviord t Ree. Ind. Mus, 7, pp. 42930, 1012, In galls on leave of [:{czls
glonerata, Pasa, Bihary Ree. Ind. Mus, 26, p. 615, 1924, On Picus
glomcrata, Coimbatore, on Cinnamon s!mu(s, M\\n;:.xlm
ixhna Ayyar: Ree, Tnd. Mas, 26, p. 622, 1024,
save Indo JL Agris Sel. 8, pp. 358377, 1932, Bred from galls on leaves
of Fiews glomerete, Tusa, Luahore,

a

speeies in abindant at Dehra Dun and seems o be distri-
throughout India. It forms globuke galls. on the leaves of
glomerata (gular). Fach gall is a pointed  sphere, its base
ting from the upper surlace of the leal, and its apex extending
i the under side,  They oceur in Cluslcxs, or singly, and are pale
sreen to reddish dnocolour. Whe mature gall, nature of injury and
e mymphal slages have been deseribed by Ralinan (1952).

-
i
P
IN

The female oviposits on soft buds and on the under surface of
Voo follage. The eges wee laid. singly, seattered about, the projec-
o each being fastened into the plant issues wpnm(dy The
Soevenn eolowred, oval, seulptured, having a ghort filiment at

“;}'xv-.,‘]'jHL*' ondd.

s egu-laving records of two pairs ave 308 and 155, within a
e of 13 and 5 days in Maveh-Apeil and July vespeclively.
saieges began to hateh in 8 to 5 days March-April and July).
winter the insects vemain in the nymphal stage inside the
and transforn into adults with (he fisst warm spring days.

15, Pauropeylls nigra Crawford.

Phil, 33, Sei, 35, p. 143, 1919, Found in the labiovalory, Puasa, Bihar,

z: Ind. Fovest Ree, 14, p. 29, 1930, ex galls on leaves of Mangifera indica,
Ticluceen,

168, Pawopsylla sp, n.

Thiz species ds faivly common at Delun Dun, U, P, oon Ficus
sala {gular) (1L N Mathor coll)).

() Tovny wa Jlose,

(Plate T, Tig, 4))

cattack produces pil-galls on the under surface of leaves, which

o swall, rough elevationg or papillee on {he opposite side.
merons are the galls on somne Teaves that owing to the swelling
elevaled porvtions the blade of the Teaves ig caused to curl
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up or bend. The conspicuous pilting and folding of wne 1eaves s
most evident on young folinge. In severe mfubtdhons the Jeates
droop and become yellow, while some of them sneenmb.  The pits
ave light yellowish green, somm\lm( circular or elliptical in plan.

(b) Turr-misrory axp Harrrs,

Oviposilion.—1The female deposits eggs in clusters usually near {he
edges towards the wnder swehice of imnmture leaves. The cgas are
while in colour, frec from sculpturing and attached by a slender
projection in Hm leaf tissues. They are oval, 0°22 mm. Iong and
010 mm.  broad and bear « ]unﬁ' filament, 1wcasuring 0735 mm.
Sometimes the ezas are so hmwlv laid that the leat margin slightly
cwrls inside.

The numbers of eges Taid by females were (’)11, 889 and 477 within
a period of 119, 17 and 8 days wqpechwly in Maveh-August,  The
maxinmun nuniber of eggs recorded in an egg-cluster g 858,

Hatching.—The ineubation period vavies from 8 to 7 days.

Nymphal instars—~The newly hatehed larva punctures the solb,
juicy leaf and forns a pr{ dike depression. Bacl depression is occu-
pied by one nymph in its various instars. The young nymphs ave
deeper down in the pits while the older stages have the dorsal sur-
face appressed to the leaf. AN the exuvine except the last ave eash
oft while the nymphs vemain lodged in the pits. The skin splits mid.
dorsally and this moulling process is repeated several limeg during
growth. The final moult takes place oulside the pit on the leaf
The nymphs exvde Luge quantilies of sugary liquid covered over with
white waxy seeretion which coats the leaves and ln'un(-hm of infested
trees. A Dblack fungus grows in the honev-dew. 1 hn leaf withers
the nymphs change their location being able to wal feebly.

The young nymph is oval, crcam colonr to pale ‘\"(‘”o\\'. possessing
pinkish ved eyes.  As development progresses, wing-pads are  dis-
cernible.  Laler stages ave broadly oval, having pale vellow eolour
with greenish or brownish tinge;  legs and anlennae  cream white.
The body is fringed with a continuous series of stout selne, A urafure
pymph is about 3-45 mm. Jong and 112 min. broad, the lhmeral
angles of the wing-pads reach the posterior mavgin of the eyes.

The n\‘mphal poriod varies {rom 71 to 120 days during Mareh (o
early October and’ 180 to 141 davs from mid-Octoher to February.

Adults —They are active and the average life of female ig 16 days
and male 28 days

Seasonal lnsiory.——’[“lu:xro are three generations a year (Tuble 4.
The adults began to emerge in the laboratory and in the open from
mid-February.  The new flush also makes ity appearance ab Lthis time.

: ¢ 2
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Fhe femalos Tay eges o them and (he nyinphs  upon hatehing
renin in pits G oid-May when they Gransform (o imagiies, These
vilids continue another eyele, which conpletey development i
o September and carly Octobor, Feos are ugain deposited and
woresulting nymphs overwinler in depressions and allain taburily

th
e next February.
Tanin 4.

Stateinent showing diralion of life-cyeles during 1933-31,

No. Ineuba- Nyvmphal Total
nera- Boy-laying, | Hatching. tion Adult period duration
iiona, T period | emergrnen, (Days), KDays),
(Days). .
1 27 Xob,-1 2-6 Mar. 3-3 1 12-25 May T1-84 1 74-87
Marv,
2 8- June » 8-11 June 34 | 22 Sopt.-6 106-120 [109-123
Oct, )
3 46 Ocl, 10413 Qe G-7 1 1728 ¥eb, | 130.1.0 136- 147

L7 Pawopsylla sy, n,
(Plate T, Tig. 5)
Leaves ol Fiews rorbiurghii heaving samewhal globulae galls: wors
received Trons Langdowne (clovation 0,000 ), U, D, (P ¢ Kanjital
cofl) on 2rd October 1031, The galls woere mostly Jmmature, but

Aand 9 O(P were reinoved on opening the mature galls,

Cf A .
Young Jewves show heavy gall-torination and {he exerescences are
€ithor mepavate or form a glomernte s of four or five galls. The
g are pale green, hard having thick cell-wall, unilocular, usuadly
univinmhal but seldom binvinphal. The gall dehiscos into lohey on

the upper surface of {he leal,

H

The young nymiphs are pale vellow having an‘orange tinge in the
abhdotnen with pinkish  pred eves. ol matuee nymphs are
<ishoorange with head, thorax and wing-pads pale orey. The
raw ;‘1j,'ntxph.< are vellowi=h grey havine Haht bluck antennae.

The ubdoraen and wing-pods heme setae.

B ennvine are enst olf inside the oulls,

18, Poawropey e Crawford,

Croctord o Phil, JL i, 10, poo200, 1945, Pevadeniya, Coylon; ox aails on
leaves of Spoadins moangifera.  “loaves involled on {he muyging.”

Siishne Ayynr s Beel Tod, Mus, 20, p. 0622, 1024,

b
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19. Pawvopsylla tubsrculata Chranylord,

Lelroy o Tadian Joseet Life, p. 742, jlate LXK,
Ceawlord : Ree. Ind, Muys Y pp. 43031, 1912, On pumpkin and  Alstonn
scholyris, at, Pusa, Bihay, :
Ramakrishun Ayyar o Bee, Ind, Mus. 26, p. 622, 1924,
Rabwan : Tud, g1, Agrie, Sci, 2, pp. 961-265, 1932, Bred . from gadls on leaves
of Alstonin scholaris, Pusa. ' :
¢
The guil is baveel-shaped with {he rounded base projecting from
the upper surfuce of the leat and the major portion projecling from
the lower surlace and bewring at the end an elongate  slit which
serves as oan exit-hole for the nymiphs,  About bwenty scattered galls
oceur per leaf on an average.  Aller the escape of the adulls the
galls harden and blacken, The five nymphal instars ave described
by Ralunau,

20. Phacopteron lentiginosum Buckion,

(Plate 11, Vig. 16.)

Buckton @ Tnd, Mus, Notes, 111 (5), pp. 1819 1891, ¥rom gadls on farugu
pinaata, - Poona, Bombiy, ’ o

Kieffer : Zeit, Wiss,  Tnsckt, 2, pp. 337-290, 1905.

Folroy © Tndian Iisect Tite, . 743, 1909,

Crawford : Dec, Ind. Mus. 7, pp, 420-21, 1912, ey galls ou Caruyga pinnaln,
Delea-Dw Phit, o1 Sei, 15, p, 154, 1919, Caorg,

Ramakvishng Avyar: Report Troe. Third Tnt. Meeling, DPusa, pp. 1030-1031,
1919, Bired from galls on leaves of e Jrde, North Malabar;
Ree. Ind. Mus. 26, p, 622, 1624 Craw ford treats Phacesoma Kiclier as o
syuwonym of Phucopteron Buckion.

Laing : Ind. Fopest tee, 16, p, 39, 1020, Ihed From galls on (arngea pinnaty and
Relleichern Irijuga,” Deotnva Dan, Tonkin, Heahiul,

his species is conunonly found with iy host-planig, The nymphs
puncture the leal tissues of (e mid and secondary veing from {he

~under surface. The veing swell up and form an acorn-shaped  gall

which remaing concealed in the swollen portion.  The nyphs at
first suck sap of (he base of the gall and after atlaining the (hird
stage puss into the inforior of the exerescence which protrudes from
the. sywollen issies {owards the upper surface,  The galls wre vari-
ously shaped, may be conica-ovoid. oveid or globose; with 4 stylet at
the apex and o shallow cup at the hase. The terminal  young
leaves are deformed and crupled into the most grotesque shapes
and the leaves of some plants ore entirely absorbed by these nut-like
galls and resewhle o largn conglomeralion of fruits,  The galls are
apple green to vellowish creen suflused with lilae {o reddish brown ag
places, and wre generaliy multinvimphal, Dry o gnlls are hard and
deep chocoluto in eolour, ’ '
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The cygs e oval, cach Turnished with a busal proluberimes and
siadl il wond wree Badd i elusters oo fresh growths and young leaves,
They nre white when freshly deposited and fwen Tight black as they
grow  older,

The young nymphs are pale yellow in eolour, willy eyes pinkish
ved; legs and antennae light erey, Matuve nymphs are flocculent
awd wbout 310 mne Jong and 218 . broad, darker in colow
having antennae, legs, wing-pads and  partial abdomiual segments

light black,

The adults are active but short-lived.

21. Phylloplecia gardneri T.aing.
" (Plate II. Tig. 12.)

Laing ; lud, Fovest Ree. 14 (8'). pp. 3241, 1930, ex  leaf-galls on Populus
cuphratica (poplw), Ghazighat, Multan, Tunjab.

The ealls are sub-hlobular, sepavate, sclodin coalesced and are .

are prosent on both the . surfaces  of Jeaves,  They present
green of  every shade,  from a pale  yellowish  to a rich  olive,
having smocthosurface. They are about 5 mm. in length and 4 mm.
i dinmeter and e uniloenlar and wninyinphal, A Jeal may contain
©cighieen or more galls vpon it The walls have been observed  on
saplings, coppice and malwre trees in the forests. The opening of the
gall which iz juat of the thickness of a pin, is cireular -or oval, hound-
od by a rim and covered over by a thin delicate membrane.  This
semihrane bursts and allows the fenant to escape.  The vaealed galls
are hard and assume pale brown to dark brown colour,

The nyiephs are oval, vellowish in colowr, =with reddish brown
darker.  Older stages are vellowish brown.
Thev exiide simadl drops of  honey-dew  covered over with waxy
matier.  The exuvide are thrown off inside the gall. The final skin
hoars o curions fnmel-shaped strocture with a gtalkk on the dorsal
The skalk is bifurealed and the ends ave attached between
Tts funetion is not known and prohably
nymph  to the cell-wall

eves, and appendages are

surfnee,
the thorax and abdomen,
acts ad a suction in attaching fely the
throueh the Tunnel and thus helps in shedding off the last moult.

oy o e ., ¢ m SeU S Sy
The life-evele appeais Lo be annnal. The peried of (\dn‘lt enaer-
poinvides with (he appearanee of new  growths which  are

genee ) . A )
The nymphs attain mwmatority ab the time of the

atlncked and galled.
Yant-fall and erherge

during January and Febvuary.

To, 9.7 O ] :
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22, Phylloplecta hirsuta Cravlord,

Crawford : (Kuwayama hirsuta), Ree, Tnd, Mus, 7, p. 497, 1912, fuatpuri

\'VCSLCH} Ghats, Bombay; (#egatrioza hirsutn) Phil. J1. Sci. 15, 5 1201’

1918, From galls on Termindlia tomentosa. ndia Lonavla, Bomba Tt

Ind. Mus. 26, 1. 621, 1924 s on leaves of  Terymativ

. 0. P L, Conogalls on lewces of Terminalie

Mundukayam, Tuwvancore, S, India. .
Ramakrishua Ayyar @ Ree. Ind. Mus, 26, p. 625, 1924,

Reared ox leal-ealls on Zerminali 5 i ; ;
Dol t‘[,)c,d cx{}caﬁ) galls on Zerminalia tomentosq (sain), from Jhajra,
Jehra Dun tober 1025 T
. ‘“‘ un, U. ., on 14th Odol.)u 1925 (C. . C. Beeson coll.).
]1)11 ;\ic,)\?ptclumons were ])de during Oclober and November, 1932
(R. \1 1 Al ”1”‘; cg”.); oX ‘](‘,al.—g(ﬂls on i./'crnznzalu‘z urjuna avenue frees
ab Amvitsar, Punjab, during Oclober-Noveniber, 1933 (G D. Bhasin
coll.) and alse from North Salem, Madras and Coore (N, ¢

, o e

Chuttorice
coll.). Chatterjec

() Insury ro Tlost,
(Plate 1. g, 9).

‘ .'J‘hu damage is in the form of long galls which are confined fo the-
Jolinge of terminal branches. By the feeding of the vymphs the
leaf margin tends to rise and roll upwards and inwards in the élil'(:é:
ton of its length, until it meets towards  the midrib,  The roll
gradually swells up into a tight cwrled up Jaob which sonm{imc%
continues {o roil over upon itself. The volling 1s very in‘ou‘ul;;r lmt:
it s, however, more usual for one balf or g portion of the CJ)oui‘ edpe
to be rolled. Galled loaves are sometimoes spivally contorted 'J‘ﬁé‘
galls are glabrous, pale green sometimes  suffused with Ap‘in.k .;z‘xbxd.

e , e FRT . A
mauve.  The rolls open out shightly when the mviaphs reaeh matu-

vity. Vacated galls arve dark brown in colour, shrinkled aud woody
O

No se 10}}8 mjury js done to old frees but Young trees may suffer
badly from distortion.

() Lave-nrsrory axp 1lapirs,

m g = v oo q ek -
The females lay eggs in eracks, punctures, along searg and Joose

Chark in winter and on twigs and young folinge in summer. They are

seattered about fixed i the plant tissues, by means of a basal pro-
e m e oo C 1L -~ . - o

munence,  The cggs ave light hualf,  with an oringe spob atb the round
end wnd are devoid of tail. 4
i’ : Y N . V

The hatching of winter egus. oceurs almost sinultaveously with

o5

“the flush of new Jeaves  while the sunnner  eces hatoh in ewrlv
September, )

fate}

m " - M - ’
The young nyimphs we Hght orange or pale vellow with oranee-
tinge, with pinkish red exes.  Older slages are yvellow swith oranec
. . . N AR A
tinge having black terminal antennal segmenls.  The body is thickly

pubescent and floceulent, A mature nymph is aboul 35 1w, lone
o
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and 2.6 e broad and the wing-pads are produced cophalad {o the
eyes. Hovey-dew covered over wilh white rontter s exudoed by he
nymphs in Bree quantitios insidn the galls. Towr moulls oecur
within the eall and {he fifth is undergone on {he leaf.

The adults e active  and rapidly and conlinvously wug  their
hody while reposing. They have been observed {o live for more than
four months on ihe plants during winter.

The aduli cinergonee took pliee in Oclober and part of November
from galls collectod in September-October, 1932, These ingecls
oviposited i safe situations and (he eges passed the winfer witheut
hatehing,  In April 19538, the egus began to hateh and {he nyiphs
reached matnvity in June, Unfortunately these adults did not su-
Vive nor lay any cgus. Thvesh attempts were made in winter 1938 aund
the payilids curerged from the winter brood  in carly  July 1934,
These Taid eues in mid-July and the nviphs hatehed oub in ‘mid-
Seplember and formed rolied gally on frosh leaves, '

There ave (hus bworgeneralions o year with prolouged cop stages.

23, Yhyllopleein mallobicoln Crawford.,

Crawlord @ (W egut g madloticola) Entom, Mitioil, 17, p. 41’6} 1923, ex galls (n
Madlotins plodippinensic) ¥ove de Kock, Sumatra.

Labng o ol Fuovest Ree, 14 (B), p. 43, 1930, From gitlls an Mellotus
plddippiarisis, Doy Dan, U,

Common“in galls on Jeaves of allofus philippinensis (raini) ub
Dehva Dan, in November 1939 aind (hn'ing 1033-8 (R, N, Mathue

coll).
: () Ixavny wo Hosw,

(Plate T. Tig. 9.)

The galls are formed on the upper swlace of soft leaves and may
be sepmeate and 1vore or Jess globidar or coulescont and irvegulavly
shaped.  Young enlls are pubescent and vaviously hued, viz., green
with pinkish tinge, pate oreen or pale hrown with greenish tinge or
reddish hrown, The loculi ae sepavate i glomerate galls bub eon-
Aain one (o forr nviaphs noa leenlus, Sowclimes the galls are go
mmeronsly massed together (hat {he Teu blade hends undey and o
pouclt is Tormed,

The pest s injuriovs (o voung trecs. At {he time of cmergencs,
the ostiole on the nuder side widens (o alloyw mature nymphs lo walk
oul,  Sometimes in alomerale gnlls, malure nymphs  desert thee
eclls when the deliscenee ocenrs and (he enining unopened  ones
stovt eolting awny and develop o fongis. Vaeated galls e ey
and o sheivelled mass of Ak brown -ealony,

No. 2,] Browoey Or Tk Psyinip: g (dTostor) b

5) Lovs-sisrory anp Hvirs,

1

()u[posi(.'[r)nr.-—~'.1.‘he eggs are glued in the tissues on cithey side of
the veins on the under stwrface ol the dey. ping folinge and fresh
buds.  he ogy is oval, smooth, pule brown in colour and measures
023 1 Jong and 0713 11, broad, having & til of 0°99 1, length,

A Treshly emerged pair deposited 250 cegs  within o period of
38 days, during July,

Hatching.—The incubation period ranges froin 8 Lo G days.

Nymphal instars.—1he young nymphs wre pule yellow with pink-
ish red eyes.  1all mature nymphs are cllivtical, pale vellow willy
wing-lobes of lenon colour, antennne ab apex lizht groy and ubdonen
light orange.  Malure stages are pale yellovs with greenish tinge,
having lizht grey speeks on the thorax, terininal segments of antennae
black and  abdomen light orunge with green dnge. A full-grown
nyinpl is aboub 22 nan. long and 16 mun. broad with wing-pads
reaching the posterior muargin of the oyes.

The nymphs are flocenlent and fringed with siall white filmnents,
They profuscly exnde honey-dew survounded with white vaxy subh-
stance. Tour mewts oceur within the gall wid tho lash exnvia s
cast ofl outside, 1o nympial period veenpios 83 50 111 diys in
sunnner and 167 to 177 days in winter,

Adulls —1hey keop the body slightly raised and constantly move
it sideways while walking or at will. The Lo zevity of fonale was
S days and male 48 days.

Seasonal history—There ave threo gencrations a year {Table 7).
The spring gencration matures i early Julv: The adulls Ly cous
and the nymphs upon hatehing  comiplete  thejr development in
October.  These individuals give vise to a further generation, the
nyinphs of which overwinker and attain maturity o the Tollowin.

-spring. Their emergence period cotucides with the appearance of

new growlhs on the host. The {otal Jife cvele oceupies 86 to 116
days during sunomer and 173 to 189 days in winier,

Inone of the experimental phnls, the nymyhs of the second brond!
instoad of emerging civing Cetober, overwinten 4 and developed g
adolt forms in the next spring, thus revealing two genoralions per
annuni,

D
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Tanw 5,
Stalement &k g dwration of life-cycles during 1938-84,
Ne, Zh;(.'mm' Nymphal] Total
’ i {atching ton ; Turation
genorn- | Boe-laying, | Hatching. s Adult period  §d
! tions. . 1 (}Ij;:\l:)()l cergenco, | (Doys). | (Days).

S22 e | 23-97 Man, 5 | o-12July |104-111] 109-116
3 17 duly L} 20 July } 3 11-14 Oct.. | - 83-8¢ §6-80

3 24 Ocl, .} 30 Qeb, . 6 15-256 Apr, [ 167-177 ] 173-183

24, Thylloplecta sp. n.

This ‘specios forrss pit-galls on the leaves of "Muallotus philip-
pincisis (ruind),

(a) Ixouny wo Tlose,
(Plate 11, THg. 19).

The pit-galls avs Torted on the wnder suifuce of lendor leaves
V plenons bub geodaally heeome quite pronounceed
arlace. The depressions are more or less

g pale green colour.  Tilovated portions ave
A lead may conbain two hundeed or move

and e ab st neo

amed rise above the
oval or subeireuli,
bluntly conical or 1
pils ii'}'ugnl;u'ly dist

T11

oV
il

uted.

heavily. infosted.  The leaves twrn yellow 'in» severe oulbreaks but
they regain normnel green colowr  with - the disapp wance  of - the
peylide Young expunding buds may be destroyed by the adults.

The top leaves of viung, weak and semi-suppressed trocs are nore

(by Tave-msrory axp Hanirs,

Oviposition.—The {riade deposits egos seattered on the m\d«v\r
surfues of soft, hioena Ieaves. The egy iz oval, eream eoloured,
. L ‘ ’ . ) Tt - e . 1 . ot
fanily seulpturad, 0-28 o Jong and 0011 mm. 131«;.{(1 «_md s {funusn
ed with aosmadl based protainence and a long tail-filatient of 0:99 1,

. .
Three females o
G to 1 dave. The i
(3]

Huleling —The coo-sfove oceupies 5 {o 6 days.

250 and 237 egus, within a duraion of
femnle vevealed 44 more vaes on disseetion.

. TPy - s ¢ ’ - 23 TR Ty . i . v
Nymphal insturs—The young nymphs  are ])?()J(ﬂ) (f\ml, ’]mh
) bearing  smaldl,  dorsal  brownish  black

vellow with orange

No. 2.] Brotocy Ov T Psviipag (Hoaorr.) by

patches.  Tateral patehos extend from the eyes to the junection of
the thorax and abdomen and the abdomingl pabel ig situated media-
naily near the caudal margin.  Mature nymphs  are pale green or
pale yellow with light orange tinge in the abdomen, with pinkish
red eyes and black apical antennal scgments, A median stripe of
pale clay yellow colour inberspersod with small irregular light black
patches is prosent on the dorsal surface, The outer and inner
borders of the wing-pads and the abdominal margin are also orua-
mented with similar patches, The body is fringed with setac and
sparsely threaded with long waxy fibres dorsally, A full-grown
nymph is about 17 mm. Jong and 1.2 nim. broad, with the humeral
angles extonding almost to middle of the eyes.

Occasionally, a depression may confain two nymphs but usually
one nymph roofs the pit.  The nymphs exude sniall eylindrical wax
covered lfiquid from the anus,

The nymphal peviod ranges from 18 to 63 days in swmmer and 166
to 186 davs i winter.

Adults.—They sit ab an angle on the plant and vibrate their body
constantly when ab rest or walking.

Seasonal history.—This psyllid passes througl five generations
annually (Table ). The total life-cvele tales 22 40 6O days duving

summer and 170 to 190 days in winter,

T'anra 6.

Statement showing dwration of life-cycles during 1933-34.

No. : Tucuba- Nywiphalf Tolal
goenera- Tug-laying. | Hateling, tion Adulk period  Jduration
tions. neriod emergoenee, (Days). (Days),
(Days). :
1 17-20 May | 20-24 Mny 3-4 15-28 June 206-39.1  20.42
2 21-29 June | 25-28 June 4 13-28 July 18-32 22.37
3 2124 July | 23-27 July 34 | 28 Aug.-8 445 | 3819
Sept.
4 4-7T Sept. 8-11 Sept. 4 21 Feh.- 166-186 1§ 190-190
13 BMar,
H 11-17 Mav, 17-23 Mar, 6 30 Ape,- 4463 {5030
10 May.

Bt o s o S e s i . N
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(Plate 71, Ifig. 6.)

Forms picgalls on the leaves of  Shorey rebusta (sal) ab New
Forest, Delivn Don, ‘

The atiack commances just after the appearance of new flush of
leaves. Dwving sunnnoer all stages of the pest wre found on the host
and the broods m‘uﬂnj» considerably,  The leaves of some {rees rre
enbively pitted and they coase to function and Tall off ]}l'()lll:l(’vll]'L‘-])'.
Yonn;{ buds ave destroyed completely by the adults. Tn the vains
and early winter the degree of infeskation is sulliciently redueed wa
the freos fo recover their vitaliby, 'The insect is mot uncommon in
the natwral forests,

.m\'cﬂinqg o the upper sinface.  Tael, depression harhours nymph
of different mstars, closoly appressed against the leal surfacoe,

The adntts Tamp actively and fly about on the m“i;'h])ouring
branehies, Thev wre in the habit of rapidly vibrating theiy hody.

The ewrs are Joposiled sinaly or iw Sroups -on l"w‘sh' growths,  The
ego is ereson while in eolonr, oval, xﬁ;ﬂl}'}l'\' ’cm'\'(‘ﬂj i::nnﬂy sculpbured
and i Divsished with o small basal projection.  Tf is 0-91 mm. long
and 010 10, Teoad, hearing o tail of 0003 mm. curving upwards, -

ne nymphs are eream white, oval in shape, having }?i'nkish
red oves. . Loter slaves e pale vellew, broadly oval and fringed
with sl e, A matino nymph s about 1.19 . long and
08 . Taond and the humera angles of the wing-pads reach the

Tha von

ayes, ‘
The vomphs ave active and shift when the Teavoes wilther, to ofher
aninfested Temves. They exude white sticky glohules of honey-dew

fromn the anus.
24, Fhylloplecis sp. 1.
(Plate IT, Tig. 17.)

Torms wlebnlav-galls on the twigs of Populus cuphratica (poplay)
alt Ghazichat, Mnltan, Punialy,

The calle vors in cize from a small pea to as much ag hﬂ?f meh
across. T o excentionally mert ealls may conlesee to form a
cotmnon alolatay papes Thess enlle oy ;'vn._v\\'hz?m on the s}ri\r')t
and are froquenths sitnatad near the hranching off another shoot.  The

goll ds unieellndory having o relatively thick wall aned HHH)’JH]'):!L}[\‘:I},

o an e whide Miae q freen and s snonoy, he
Tls inner sivfaes 35 white anfluacd wWith ereen and s nonay

1 o P
vipe walls are vanch and shianken and dehisen by clefte, the {om

The pits are shallow, pale yellow in colowr, and appear like small

No. 2] Brovoay Op Ty Psvinipag (H‘oMom'.) ho
adees of whiely reflex to frea the winged inscet, With the growth of
Liter yoorg the base of (he gall vemaing and expands into o rough scar,
Where galls Lave lased together, one op two gallg may rupture and
the others start robling away due to the interruption to the sap flow
cased by the splibbing,

Physiologica]l‘y, the vitality of the plant is affected 4, i cerlain
extent dug to the check of the sap flow, buk the shoot is not Tilled.
The gall does not distort the loeal growth of the bwig oxcopt when
necurting at g ‘bitureation. The drying up and splitting up of galls
sitnated near hilureationy of shoots may cange distortion of growtl by
(1 eausing the Interal shoob {o take off ab an obhbuge angle or (2) by
killing haelk the- leader 1 the direct line with tha survival of a4 e
plreed lateral, The dying haelk of yearling twigs iy somotimes due
to this inscet hug is not nobiceably  en masse sulficient  {o cauge
wholesale crown, dying hack,

Galls are not found during the hot season and make hedp appear-
ance in winter, Ty February they heome prominent and (e adnlt
emergence hoeging in March.  Tha evele seoms 1o b annual,

The nymphs are pale yollow with areenich finee iy the abdoen,
. h ¢ oo h
eves pale @rov, antennae and legs light grey. They are flocenlont
and exnde sticky liquid from the anus. :

a7, Ehylloplecta SP. n,

(Plate 17, Tig. 18
! !
Forms pit-galls on the {wigs of Populusg cuphratica (poplar) at
Ghazighat, Multan, Punjah,

The pit-galls are formed hy the thickening of the bk in one o
two years old twigs. The depressions are deep, cirenlur op tramsvergo.
ellipkical in plan, with swollen rim. Tach ig oceupied hy g nymph
in various instare. When the pits are crowded together they form an
alveolnte relienlation of the bark which completely chocls the longi-
tudinal erowlh of the twig, although owing to the inerease in hark
thickness itg diametey grows (?ispmpm'lionn{:e]y. In severe ay
the twig dies iy one season; when the ingecls are in more open formg.-
tion {here ig a considerably distor{ing and swelling of the barle whieh
dies in patehes. The internal effect has not heon examined hut (hee
1% pink stnin prodiced whieh nxtends intg the cortey for irreanl
distances and the wood heemmag brown in places,

tacks

a

A dow easeg of pit-
colls have heen. sonn an beanches af one-hall inel thicknose, )0
gl e tamely ese COMmon on h:",n]lhy twigs than en obvionsly -
healihy plants, Desertad Pits beeome shallaw Pores and z‘\'z'nl(in:lﬂy
disappeay, )
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Thix inseet may (0) eheek the growth entively and kill o L\\'ig. in
one season or () veduee ite Tongitudinal growth and eause distorbion
withoul killing b in the first season, (¢) eause the dying haek of
the subsequent years shoob (it unatbacked) owing to the inbeyference
in the sap flow due to the partial death and distortion of the con-
dueling layers in the older part of the branch,

The pesh is nob vikible during simmer months and its abback com-
mences in winter.  During Februavy and Muareh, nymphs of various
stagos are found abundantly and they fransfovm into winged adults
in Maveh-April. '

The nymphs are broadly oval, with flat dorsal swrlace and bulging
venter which oceupies the pit.  Young nymphs are pink or yellow
coloured and rest deep in the pit while the older stages show fuscous
markings and completely roof the surface of the pib with the bark
Teval,  "he gbernal recion has twe pairs of Jong fleshy probuberances
hotween the Tees which evidently press against the sides and bottom.
of the pit and anchor the inseet in position. The nymphs bear a narrow
waxy Tringe aronnd the mavgin of the dorsal surfaco,

The nymph ensts off the skins while occupying the pit. Tt walks
with a sloewring pace when disturbed aud ocenpies an abandoned
pib i pear-bye he nymphs exude white sticky drops of hovey-
dew fromn the hind ond.

25, Paylo sp. n.

This i nok a eall-forming gpecies and is quite common on the
Ynaves and green bwigs of Banhinie variegata (k:l(_}hﬂ:l.]') ab Dehra Dun,
U, P, (R WL Mathur eofl): :

() Ty vo Hosm,

(Plate 11, g, 11

With {he advent of spring when the trees flugh and put forth
Blossors the poest appears in laree numbers. The trees hecome
Leavily infested with nymphs of different inslavs, " The flowers shrivel,
fail fo Aevelop and dvop o the ground. Drain of sap from- yonng
folinen ennaes the Iohes of {he Tamina to fold. The leaves appoar
s<i(:]<’l‘\.' and oventnally sneenmb to the attacl,  Thus Hme alter time
teniler shaots mree oiven onlb (o altack and thoe Lroe is defolinted. The
injre vesuls in o redueed yate of grovwth and untheifby aml:ﬁ(irm) of
(e infostod trees.  Young plants ave dwarfed and stonted. The

" white and upon aging tnurn blacek do

No. 2] BroLocy Or Tue Psvinipag \Jlum)m.'.) 61

degree of infestabion drops to o winhoum during the rains,  The
nymphs are washed away and the lrees regain thelr vitality.

. (b) Lire-uistory axp ITanmg.

s seabtered aboub in the folds
TFreshly Iaid cggs ave cream
v and light blaclk ventrally, T'he
cgg is nmrowly oval, 030 wm. lomg and 011 min. broad and is
glued in the plank tissues by means of a shorb hasal process.

Oviposition.—The fernule lays
of soft buds and on tender leave

The total number of cggs 1o = four females in confincwment, is
991, 1473, 459 and 840 within a duration of 17, 86, 20 and 42 days
respectively during April—November,

Hatching —The incubation period oceupies 8 to 5 days in summer
and 7 to 10 days in winter. :

Nymphal insters.—The voung nxinphs ave pale yollow, somebimes
with light orange tings; thow veosmadl light black plates. alf
wabtuwre nymphs arve light with rorange tinge having  daler
thoracie plates and wing voion with black tinge.  Matwre
nymphs ave yellowish green ov wwish orange with erimson eyes;
head plateg, disbal hadi of wnternes, wing-pads, thoracie plates, tursi
and caudal plate black, rest of an o Heght proy. A wature nyionph
is about 1°82 mm. Jong and I- broad, with the wing-lobes

i
T
<

projecting well beyond the contzur of the body.

The nymphs exude opague lguid covered with white waxy matler
ag a projecting cylindrical luinp. They do o lob of wriggling, pro-
bably to detach this sugary filanzen: Do the anus,

before adult emergence. The
o during swnnter and 28 to 63

The nymphs uudergo five yueul
nymphal period oceupies 11 to 3
days during winter,

Adults —The longevity of male und female was 85 and 49 days
respectively, but they secmn to live louger out-of-door,

of all sbages and eges ave found
spring and summer. The genera-
{ con be recognised in the field,
rebly veduced in the rius. In
3 : ctive and the generations are
much prolonged. ~ A6 the thme of f=i-fall, the nymphs crawl on 1o
the green shoots for nowrishivent.  This psyllid passes through eleven

Seasonal history.—Adults, nyvi
simultancously on the trees du

tions overlap and no definite s
The density of popnlation iz
the cooley months the inscets
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gonerstions annually (Pable 7).
15 Lo B days in summer and 82 Lo 70 days in winter,

[Vor. 1.

Total duration of lile-cyeles takes

TanLy

7.

N v . \rd N R . ‘I‘ 2] f<')()
Stalement showing duration of life-cyeles during 1932-53,

No.
ganaanL-

tlons,

o

51

Q
o

]

1

lucuba- : Nymphall Total
ooy ing, Hatching, tion Adult period  pduration
T beriod | emergenco, | {(Days). ] (Days).
(Dayw).
20-30 Apr, 3-5 May 4-5 19225 May 16-22 20-26
20-20 Muy 26-30 May 3-4 14-30 Juno 19-35 22-353
25220 June 27-50 Tune B 18-20 July 20-32 235-30
2125 July ] 235-20 Jaly Bt 5-15 Aug, 11-21 15-25
S0 A 245 Auyg f 29 Ang.-b 17-24 21-28
’ " Sept.
39 N2 36 Hept 412020 Sept, | 1726 | 2130
Sept.
ST Ropt, s septed ¢ 17-23 Oel, 19-27 23-3)
Ot
. 20022 Oty 2426 Ot £ S Nov.-1 28-38 32-12
Doe,
28 Nov.-2 A-12 Do, F-10 1 23 Jan.-6 $0-063 56-70
Do, ffob.
“3i dand 6-10 1uh, 6 1728 Mar, | 3950 | 4556
1vh,
2025 Mar, 27-320 Aae, 5 20 Apr.-3 24-37 29-42
May.
28, Psylla sp. n,

This psythd was recorded o
Don, U012, o ewrly Augast,

- "‘,. TP : . bty N ey e
Yonng growihs ;_f(*m‘l‘:fﬂ‘\' sufler from the peviid attack,
{,

Murraya Loenigii (
Bt

gundha) at Dehrey

3(RONC Malhar eoll).

The « gos

are faid singly or in clusters, seattered aboul, on frash orowths and
¢ ‘ ’ o . v . Sy
The cog it oval, olabrous, shinine 227 .

axils of vonng Teaflefe, ‘
fong and O T . broad and bears o shovt yroes

ke filhnent of 024

the o

s mature.

JIRRRE

RE

and 2 long fail-
An orangs eofoured spob is visible when

No. 2.] Broroay Or 15 Psvitipan (Honorw,) 4

i

The young nymphs are pale yellow with tip of antennae black,
legs pale brown, eyos pinkish red, and abdemoen partially orunge ond
black.  Mature nymphs arc yellow with bluish green tinge, antennng
pale brown with black apices, legs light brown, abdomen orange with
green or brown tinge and wing-lobes light brown,  Phe body with
wing-pads I8 fringed with selac.

The nymphs are active, gregurious and feed al the axils of leaflets
and between unfolded buds, They exude white throads of honey-
diw,

The egg-stuge oceupios 4 to 5 days during August and sSeptember,
The nymphs overwhiter from mid-Beptember to mid-Mareh,

30. Tenaphalara acutipennis Tuwayami,
Kuwayama : Trans, Sapporo Nab. "Hist, Soe, 2, . 155, i90g.
Philippines,

Crawlord ¢ (7', elangata), TRee Tnd, Mus. T, pp. 432-33, 1912,
Pusa.

Formosd,

Oh sille callon;

Ploteher @ Report Proe. Sceond Enb. Mecting, Pusa, p. 131, 1917,
Crawford : Phil, J1. Sei, 185, pp.. 164-165, 1919,

Colleeled on Stereuliy fortida,
Luzon, Laguma, Provines, Los Bauos,

Ramalvishia Ayyar @ Tee, Ind. Mus, 26, . 623, 1024,
Raliman ¢ (7', elenguta), Tnd, I, Agvi. Soi. 2 (4), pp. 367-370, 1932,
of Bombua malabaricum, 1asa,

Bhatia and M. Shafi .
543-570, 1932,

On leaves

(Ctenophalara t;/ﬂ/l(/ﬂ/n') Ind. JL Agri. Sei. 2 6), .

Colleeted and Lred from nymphs on the leaves of Dombar mali-
bavicwm (semul) at Dohea Dun, U Poo(BL AL

wmyscl) during danuary and December, 1083,

Bhatia coll, ana

The infestation heging in winter and the rapid inerense in insect
population canses the leaflets {o wilt and turn vellow, Irequently
some of the leaflets or the eontire leat sucenmb to the aliack bhut
the trees are not seriously affected as the leal-shedding commences
soon after.

Rahman deseribes the five nymphal sta

gog (uder the Synonyin
clongata).

31. Wrioza fletchert Crawlord,

Crawford : Tee.s Tud, Blus. 7,-p. 434, 1012,
Phil. JL Sei. 12 p. 173, 1917, 1In galls of Prearia wp., Coimbatore s
Phill g1 8ol 15, p, 180, 1919, Singapore; Dee, Tnd. Mns. 26, 1. 621,
1924 ex galls on leaves of Prewia, Cotmbatore. S, [ndja,

fmakrishin Ayyar : Tee, Tnd, Mus, 26, p. 624, 1924,

vahman @ Ind, 1, Agri. Sei, 2 (4), pp, 358-377, 1932, Trom leaves of
ap., Pusa,

On Gmeling arhorea, Pusa, Tihar;

i
1

Arewin

i 1
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B Fadian Morest Decorda, Enlomolugy, [vor. 1.

32, Wwlezs tetchorl minoy Crawlond,

Crawford : Ree. Ind. BMus. 7, p. 434, 1912, On  Permindia arjun,  Eusd,
Bihay

tamakrishna Ayyar s Reeo Tnd, Mus, 26, p, 624, 1024,

This speeies s found abundantly ab Dehra Dun,. U, D., forming
galls on solt folinge of Terminaliv lowenlosa (sain). 16 was bred in
September 1629, July 1931 and throughout the year 1032 (R, N.
Mathur coll.), ]L was also recorded ex galls on leaves of o hybrid
' fomentose x 1. arjuna ab New TFores T)ehm Dun.

(a) Tnaory o Hosr.
(Plate II, TFig. 10.)
The galls are present on tho upper surface of leaves and some
may also be found on the lower surface.  An average sized leal may
have as many as five Tnndrad galls upon it :and shows a speekled
Appearanee on (e under sueface. Galls are sall p:q;il!:'lc,_ usually
separate but sometimes iveo or our coalesce to form an iveegula
meess. Thoy are alwavs unilocular coutaining one  individual.
Bunmner gnﬂ:: ave ude yellow with greenish tinge and \"'u"muvly slinp-
ed, while the winter-walls are hrown, yul]w\\l&]\ (frn(\n ab the base and
cenoraltly ‘-'L)Imhr or oval. They ara as big or a little 'lD:l”(‘l‘ than
Il pea. A shit-like dehiveonee oceurs on the \(’Hh’(ll aspeck of the gall
and the aperfure is clothied with thick white pubeseence,  The ]O:tfi
frone which cmergenee l"\“ 'ﬁnisho(l appenrs  complebely riddied
with exit holes due to the falling ofl mH The deserbed galls gra-
dunlly dry up and the tissues wnoundmg them shrivel up and die
hack. :
The galls ave more plentifully formed during April to July. The
post s nol particularly injurions  to old forest trees but in youns

o
'

plantations and nuraeries W ds disastrous. 16 has been obsevved that
Tooerenudata plants vaised tvomn seeds from Coorg (8. India) and
Bureraa, and growing along with . tomentosa in the plantalion at
Now Torest, are practically immnne to psyllid attoek. The Jocal
plants of 7. tomentose are the most suscoptible and in many places
are londed with ealle year alter yeor,

e - ’ PR

(h) Tave-msrony awn Haners.

Owiposilion.—'The cges are fixed  either singly  or in clustors,
wea -:p-.l{'.m'\(! aboul on fresh growths, At the thne of leal-fall,
they are deposited on vaung wicen shoots. The orgs wre 0-30 mn.
Tone and O IU mn. broaed ) simnolh, ghining,  slghily  curved and

o
norrowly oval, and ave foenished with o siondl baeal process bub
devoid of til. They see erenm white when firsh Taid and upon aging

tran Liaek,
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Bgg-laying counts revealed 584 the maxinm and 59 the mini-
mum number of eggs Jaid by tho lemales during oviposition period ot
up to 12 days.

1L.IohuzJ —The incubation period lasts from 8 to ¢ days.  The
mm[,n takes aboul cighteen minutes to froe itself om the shell,

"N '/mphal instars—The young nymphs are pale yellow with pink-
Ish red cyes. Later stages are pale yellow with green op brown tingoe
in the abdomen, b}oauly oval in shape and fringed with white f11a~
ments. A maturc nymph is about 1'52 mimn, long  and 11 mm.
broad, with the humeral angles reaching the eye.

The nymphs are flocculent nnd exude globules of sugary fluid.
Four moults ocenr within the gall aud the last takes placo ou{ ide on
the leaf.

The nymplml period oceupies 18 to 40 days in swininer and 161 {o
172 days in wintbor.

Adulls —They sre active and ]m\c been Inown to live for 18 duys
in eaptivity.

Seasonal history.—T he inscct emer ges from the winter galls Jate in
Mareh and April and passes through seven ('yd(% till October. Al
stages of the psyllid are meb with on the host in the fold throughout
the warner period, thus  presenting  considerabls  ovin vlapping  of
broods.  The nymphs of the last brood overwinter inside the ONCIUS-
conces. The total duwabion of Tife-cycles Gilies 16 {o 40 days in the

~hot seasom and 166 to 177 da ys in cold months (Table 8),

There are eight gencrations annually of ¢ this speeies
Tanim 8.

S[m’(‘mmz{ 671()1()1)1] (7111:1110)1 o[ 71[(’ C?/(‘Zt\ duTmr; I’)g’" 23.

No, N ’ ]ngubn- . Nyraphsl Total
genera- ]ug;vg ]nvmg. Hatching. tion Adult poriod Jdurating
tions. poriod | ctnergenco, | (Days). | (Days).
’ (Days).
1 24-29 Mdl 28 Mar,-2 4 25 Apr.-2 28-35 39-30
' Apr, May .
9 .29 Apr.-1 2-4 May 3 27-30 May 95-238 2¢.31
May.
3 31 May-2 3-5. June 3 P 16-26 June 13-23 16-2¢
© June. ) . :
4 19-22 Juno | 22-25 Juno 3 0-18 July 17-21 20.9.0
] 12-14 dJuly | 15-15 July 3-4 5-15 Aug. 21318 24-34
6 8-11 Aug. | 13-17 Aug. 56 {2 128ept. | 20.80 ] 2555
i 6-0 Sept, § 12-15 Sopt. 8 P22 Oct. 2040 1 85.48
8§ S 13-18 @b, | 18-24 Oct, 5-6 | 28 2lae.8 1611720 166-177
“Apr.
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.53. Wriozs Jarabolanae Crawlord.
(Plate I, Tig, 8.)
Crawlord o Ll 31 S, 2, pp. 173174, .1917. On Buyceniu Jembotuna usa,

Bibav,

Ramakeishua Ayyar s Ree, Ind, Mus, 26, o. 624, 1924,

This species was hrod from galls on the leaves of Buyenia jambo-

lana (jaman) at Dehey Pun, U, 1., during March 1933 and 1984
(B N. Mathuy coll), Tt iy a rave gpeeies,

Lalls ave formed on the upper surface of leaves and are either
separitte or eonloesved in a mass of fwo to_cight galls having separate
loculi.  The ealls ape stmooth, hard, of green colour sullused with
brown and miore ar logy globulay -or oblong in shape. A Lypieal gall

is about 7 nnn. long  and 5 pvun. in dinmeter and uninymplal,

When mature, it splits in several Jubes and burns to dark brown
- colour on drying, ! ’

The younyg nyvinphs ave pale yellow with orange coloured oyes.
Hadl amature stose pade vellow with bluish or blackisl, tinga;
anlennae and e srey and abdomen orango yellow ventrally, 1oyl
srown nymiphs are hroadly oval, yellowish or bluish green with light
black tinge; antennae black, legs light Dlack and venival side of abdo-
men bluish greon. 16 s ahout 249 wn long and 241 . hroad, with
the humeral angles of the wing-pads extending forward almost {o the
antorior marging of oyes. The nvinphs we slightly  floceulont and
fringed with siall filanionty, Dropaof honey-dow are oxuded hy
the nymphs ingide Uun;:u“:,;. Four exuviae have been counted inside
aomature gall and the nymph sheds its final skin oulside on the leaf.

The adulls wre ackive and reseible the sum'onndings and henee
are’ nob easily discernible, .

34, Trioun obsoleta Puekton,

Baeldon s (Psylly obeoleta) Tnd. Wus, Notes. 6§ (2), p. 85, 1900 ¢x leatf-galls on
Dioapyros melanoweylon, Thana, Bombay.

Wrogeats Indl Mus, Notes, & (3), pp. T11-112, 1900;
Stebbing : Dept. Notes, 1. pp. 130-131, 1002,

Lelroy + Todian Tuscet Jife, p. 743, 1900,
Ramakeishnn Ayvar s e, Todo Mus 25, p. 622, 1994
Ladng o Tnd. Forest Tiee, 14 (8). p. 44, 1920
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Irz, I’ARASITZ?.S, rnl LD AW9S,

Paragites and Predators,

These psyllids are subject to attack by porasitic and predacious
onemics, whielh are pot yob specifically identified.  The pereentngn
of parasilism appears to be fairly Tigh in the ense ol Pauropsyly
depressa, Phacopleron lentiginosun, Psylla sp. (on Baulinia varie-
gata),  Trioza  fleteheri minor and Phylloplecta sp. {ex pit-wully,
Shorea robusta). :

The nymphs saffer from many iuinute foes belonging to Chalei-
doid, Braconid, Iehneunionid, sonie predators and casual eneniey
such as the catorpillars of moths which destroy the nymphs while
feeding.  Chuleids are the most conmion and attuck the nyinphs
in all stages but generally the third and fourth instars are preferred.
Parasitised nyinphs  ave distinguishable when  the  parasite crub
pupates, the formoer appears swollon, Lrown or black in colour.

Among the predators e Coecinallid (Lady-bivd) beetles and iheir
larvae, Chrysopid Luvae, Syrphid ovae, Capsid and Pentatomid buos
and their nymphs. They cither feed upenr the hosls or suck ilhem
dry. : o

The adults are vietinmised by the  several species of Spidors,
Mantidae (Mathur, 1034) and by e aliove preditors except Svrphid
lervae. Two or  threo species of wnls have  also been  observed
abtacking the nyinphs and adults,

The rotting galls ave in rriubly found oceupiod by the larvae of
1}‘[67100)‘9(:.?3 puncliferalis Guen.,, which. e aallivorous., They dostroy
healthy gnlls of the conglomeration along with the rolling oalls e
consequently the nyiphs joside are srerificed,

The parasites and predators reared from the vavious species of
psyllids are mentionod helow

1. Apsyllu cistellato:—Chaleid: 1 ‘species. Syrphid:  Bacea
pulehifrons Aust:, during  April.

2. Avylaina sp. : —Coceinellid - Srumus suturalis Fub., Rodoliy
8p., Chilomenes  G-macululy Jrundulala Seh., Ocnopiy
seuzeli Muls. Chrysopid: () rysopa sp. Pwo larvae wore
caught on 18th May, 1984, which pupated on 22nd May,
1984, The Incewings emerged on 20t May, 1024,
showing a pupal peried of 7 days. .

3. Cerotrioza sp.:—Chaleid: 9 species. Syrphid:  Baeeg pul-
chifrons Aust, .

4o Buphalerus vitlatus -—Chaleid: 1 species, Syrphid: Purg-
gus  scrralus Tabr,  Coceinellid - Plalynaspis — 1ewisi
Croteh,  Tig grih was captured on 10th June, 1938 and
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pupated on T4th June. The beells emorged on 19Uk No. 2.] Biotoey O Tuk Paviina ('I‘"Tn;\mp{v.) G
June, w pupal period of 5 days. Muntid: Creoboler

l lA . b .o . :
wrbana Fabr., Deipliobe sp., Hicrodule wesliwoodi Kirby. ’ 16. Penaphalara aculipennis:—Chaleid: 1 specics.  Syrphid:

Dacea  pulchifrons  Aust.  and Sphacrophoria  javana
Wicd. These have been recorded at Pusa, feeding on
the nyniphs, durving November—Tebruary and Noven-
ber respectively (Bhatia and M. Shafi, 1932).

Paurocephala sp:—Chaleid: 1 rave specios.

<

6. Pawropsylle  becsoni: Chaleid: 2 spocics.  During . 1ic)-
ruary, the galls were destroyed by a small bivd.

- Pawropsylle depressa:—Chaleid: 8 specics.  Braconid: 2
speeies,  Iehnewmonid: 1 species. Chrysopid:  one
specimmen emerged on 246h Mareh 1932, The nymphs
in.soe of tho galls wore infested with minule nites,

~1

V70 Prioza fleteheri minor:—Chaleid: 8 species.  Maontid:
Creoboter wrbana Wabr., Deiplobe sp., Hieroduls west-
woodi Kirby.

18, Trioza  jambalanac: —Chaleid: 92 species.  Braconid: 1
speeies.  Chrysopid:  one  specimen ot Chrysopa sp.
Capsid: 1 species,

3 Pawropsylle sp. (ox pit-gall, Wicus glomerata): —Chaleid :
4 1 8 {
2 rarve specics,

o

9. Phacopleron lenliginosum.—Chaleid: 1 species.  The para- o
sile emerges by gnawing a cireular hole ab the caudal , Ants,
region of the nymph and boring another in the oall. The specimens of ants associated with psyllids were senb to
tissuoes, . : Mr. D. D. Mukerji of Caleutta University for determination, whe
10. Phylloplecta gardneri:—Chaleid: 9 spocics, one of {hen 114()(,(%‘\', “‘ﬁhn 'syml)iotic 1‘01;»(}301,12;};11) of ‘J,I‘I{FS to IHomoptera, ::1“1’*(!{
emerging during February-Mare, trophobiosis, is well .known. ,[h‘(‘\, ants feed on {.llc excrement of
: . the Homoptera, aud in return afford them protection.  We do not,
1L Phylloplecta hirsuta:—Chaleid: 2 species.  Coccinellid howeyer, possess exach infornation of the speeies of our Indinn
Veranin cordoni W5, One specimen (G, . Bhasin ants that atlend Psylids. Wheeler (1910, ). 350) remarks, “the
coll.). - ' recorded  observations on the reladions of these insects to Psyllids

appear to be rather meagre.”  The colleetion on which this nole ia
based, though siall, is timportant in as imuch as it reprosents examples

12 Phylloplectu mallolicola: —Chaleld: 2 spocies.  Pruconid -

v e [SEVITR TS I E n .
: T ospedies. - Hyrphid: ‘]”M o pulehifrons Aust. ; . of ants that were found in association with Payllids. Tt is also of
13 Phyloplecta sp. (ex pib-gall, Mallobus philippinensis): — interest from (he point of view  of local fauna.  The colloction
Chaleid: 2 wpecies. Pentatomid:  one species.  Chry- ' containg examples of five species, four of which hoelong to Cam poro-
sopid: Ankyloplerye sp. Tbs Javva wag caught en tinae ind one to Dalichoderinae. They were collocted by My RO N,
12th May, 1984,  which pupated on 18th May and : Mathur during the month of June, 1934, from New TForest, Dehra
tramsforrmoed into lacowing on 26th May, with a pops’ ’ Dun, U, D7 '
period of 8 days. The species of ants are mentioned below :—
L Phylloplecta sp. (ox pit-gall, Shorea robusta):—Chaleid: 2 . 1. Cumponotus mitis Smith.  These were  suspected to pre-
species. Coceinellid: Chilomenes G-maculatu f. undulala date apon nymphs of Paurocephala sp. on. Kydi caly-
Sch., Coclophora sp. Ths larva was found devouring ‘cina., '
the nymphs on QQf»h June, 1983, T pupz}tec} on 8rd 1 These  were found to
July m{ﬂ on Tth ‘July gl() b?e?]o oim_m'god m(‘]'luu?mg 4 2. Camponolus compressus Faby | attend Psylla sp. on Buu-
days  pupal - period.  Syvphid:  Splacrophoria javana l hinia vavicgate;  Bupho-

@

ak

Tie Wantid: (e o - Tabr nlobe . Aeanlholepis pulchelly Torel, . )
Wied,  Mautid: Creoboler wrbana Pabr., Deiphobe sp., ' : o . Pis Slerus  vitlalus  on Cassiy

Higrodula westwood] Kithy, 4. Tapinoma indicum TForel, fistula and  Phylloplecta
1. Psylla sp. (on Badhinin warviegata): —Chaleid: 2 species. : Jsp. on Shorea robusta.

Cornhid s Mo Teliifrons 4 g - . . . :

’(‘.\W]”‘]g rdedd N ]"f"“”“ A“*'(j- and 'Sl’h(“’?“l’]""”” 5. Camponolus paria Tmery., attends Arylaina sp.oon Albizzia

jovina, Wird,  Coccinellid: Goceinella septempunelala . procera ! g .

T, Oenopio savzeli Muals., (lilomenes G-macnlala y \ ) ]

fooundulale  SHeb Mantid:  Creoboter wrbana Taly Crove and Ghosh (I91) records six kinds of ants atlending

. QA 28N INTE b . NS N . 91 1 . . . ; o . . :
Avylaina punclipennis Crawt, vis, Componolus  compressus, (O,

Deiphobe sp., Hierodwla wesheoodi Kirhy, ; ; :
i serteens,  Tapinoma  awelanocephaluns,  Monomorivn wdicuny, Al

gracillimune aad Oceophylla smaragding.
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EXPLANATION OF PLATES.

Plate 1.

Fig. 1. Galls of Pauropsylla beesoni on leaves of Litsaca
polyantha.

TFig. 2. Pit-galls of Paurocephala 8p. n. on leaves of Kydia
calycine. - '

Tig. 8. Galls of Pauropsylle sp. n. on leaves of Ficus
roxburghii. ~ :

Fig. 4. Pit-galls of Pauropsylla sp. n. on leaves of Ficus
glomerata. :

Tig. 5. Galls of Phylloplecta malloticola on lea\}es of M{zllo‘ius
L philippinensis. ' S

3Fig. 6. Pit-galls of Phylloplecta sp. n. on leaves of Shoreq
robusta.

Fig. 7. Inquiry caused by Euphaleruys vittatus to leaves of
Lo Cassia fistula. ) SRS

Fig. 8. Galls of Trioza jambolanae on leaves of Bugenia
jambolana.

Tig. 9. Leaves of Terminalia tomentosa rolled by Phylloplecta
hirsuta; also bear galls of Trioza flectcheii minor.

#
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Plate 11. '

Fig. 10. Galls of Tnoza fletcheri minor on leaves of Terminalic
tomentosa,

Fig. 11, Injury caused by Psylla sp. n. to Baeuhinia variegala
Fig. 12. Gsalls of Phylloplecta gardneri on leaves of Popu]us .

euphratica.
Fig. 18. Pit-galls of f’hylloplecta, sp. n, on twig of Populus
- euphratica.
- Fig. 14. Buds of Mangz'fem indica deformed by Apsylla
- cistellata.

Fig. 15. Injury caused by A’fyta“m 5p. 1. to Albiszia procera,

| Fig. 16. Galls of Phacopteron lentiginosum on leaves of
: Garuga pinnata,

Fig. 17. Galls of Phylloplecta sp.. n. on twigs of Populus

euphratica.
; Fig. 18. Galls of Pauropsylla depressa on leaves of Fious
; glomerata, °
i~ Tig. 19. Pit-galls of Phylloplecta sp. n. on leaves of Mallotus
philippinensis.

Fig. 20. Leaves of Shorea robusta folded by Cerotrioza sp. 1.

G1BD— 1,408 FRIACoIL, Dehva Dunw~1.8.95 - 400,




