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Errata Slip to Indian Porest Records, Vol, I, No, 2, (Entomology), 
1935, entitled "On the Biology of the .Psyllidae (Nomopt.)". 

Page 37, lino 12 from bottom, read "psyllid" for "payllid". 

Page 47, Table 3, Column 6, read "period" for "perod". 

Page 48, line 3 from top, read "leaves" for "leave". 

Page 50.. line 16 from bottom, hisert. "1" before (1,'. 

Page 52, line 15 from top, read "sub-globular" for "sub-blolubar" and 

"seldom" for "selodm", 

.Page 52, line 16 from top, delete "are". 

Page 56, line 7 from bottom, read "faintly" for "tautly". 

'Page 58, line 3 from bottom, read "unicellular" for "Andeelludar" 

and "uninymplial" for "unnympatlial". 

Page 66, line 17 from top, read "stages" for "stage". 

Page 66, line 7 from bottom, read "Buokton" for "Ruaton" 

'Page 69, line 9 from top, read "jambolauae" for "jambolanae". 

Tap 70, line 6 from bottom, read "Injury" for "Inquiry". 

une generation : 	Pi/wily/cc/a garotter i, (leaf-gall); 
,i ';Itili ■ fiteeta sp. n, (twig-gall): iuld 	ylloplcela sp. n. 
TY,u generations: Paarapsy1la bresoni, (leaf-yall); Phi/no/dee/a 

Three general ions : Pa mropnifla sp. It. (pit-p11): 

1- bylloplcola mallolieola, (leaf-gall). 	'Five generations: 
	

l'h ylloplec 

( 85 1 
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NOTES ON 

133: 

N. 111ATHITIt. 

I. INTRO:0i/ CITION. 

This account of the habits of the Psyllidae, or Jumping Plant 
Lice, living on some Indian forest trees arises out of an item in the 
research programme .of the Branch of Forest Entomology which was 
coinnienced in 1928 and concerned the gall-insects of Pop lans 
euphra Ilea in the poplar forests of the Aluzallargarli district, Alultan, 
Punjab. The gall-making Psyllidoe of 1'. (mph ra ire include flute 

bladder-galls o 	the .leaf, and species of Phylloplec la ranking the 	 n  
glolailar-galls and pit-gulls on the twigs together with. an acalyptrate 
Ily making cushion-galls also on twigs. The failure of repeated 
attempts to study the life-cycles of these insects in the forest .and 
in the Insectary at Detira Dun caused a ttention  to  he  t urned, to  the 
local speies of Psyllidae occurring.  on trees, in the expectation that 
a general study of psyllid ecolog,y would assist the poplar gall investi-
gation, and also another problem in the.  forest Entomologist's pro- 

. gramme—the role of -homopterous insects in the transmission of the 
spike diceasc -of sandal. 

• The study has revealed the existence of consul 'table diversity 
in the habits of species of psyllids that frequent, trees and has cleared 
up obscure features iti the ecology of the group.• Notes are collected 
in this _Record. on thirty-four species affecting thirty-one species of 
trees; they may be gt'ouped roughly as (a) species living Tinder Hun 
shelter of a gall or malformation of the plant, and (b) species livinit 
freely exposed on the surface of foliage. 

The number and sequence of generations in a year, as exhib ited 
in the climate of Dehra Dun, varies within wide limits, The ga ll• 
formers are found to include species with one and two generations 
per annum (as might be expected), but also (more un4sxpectedly) 
species with eight generations in 0110 year. The free-living active 

• types pass through a larger number of generations,—up to eleven per 
annum, 	One generation: 	Phy1loplr'cla gun] n 	, (leaf-gall);  
Ph yllopltcfa sp. n. (twig-gall); and Ph y lloplceta sp. n. (pit-gall). 
Two generation;: 	F a urol,splla 	bees(mi, 	(feet-you); 	yltypi,.,-ta 
hirsuto, (leaf-gall). Three generations: Pauropsy//a sp. 
Phy//opleeta maileticula. (leaf-gall). Five generations: 	Phhlloplr r ftt  

( 35 1 
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sp. n. (pit-gall); Ettphulerus vi Halms, (free leaf feeder). Eight gene-

rations: Trio.:!ft thitcheti 'Mil)).  (leaf-gall). Nine generations: 

Diaphorina sic n. (free feeder on leaf); Paurocephala sp. n. (pitgall). 

Eleven generations : Psy/ta. sp. n. (free feeder on leaf), 
The »Islay that serves for a resting stage or for hibernation is, 

in the majority of species, the last stage nymph, but: 
hibernation as an egg is characteristic of Hop/la/ern villa ins and 

l'hyttop/,!eta hirota, and two other species of Ph lopl t;o1 a 	with 

annual cycles have a prolonged egg-stage in the hot weather. A 

species of Die ph Orin a with nine generations a year passes the coldest 
period as to inactive adult. it is the renewal of vegetative activity 
by the host-plant that determines the appearance of adult psyllids 
of the gall-forming species and fixes the season at which the dove- 
lopinent of the galls 	The free-living species which feed 
on young leaves are able, to breed continuously during the growing 
801^:011 so long as new buds or foliage are available, and are only 
!reduced iu numhers by the; heaviness of the rainfall during the 

• ilionsoon season. 

procera.: 'Llryla.ina.  sp. n. 

Istonia scholaris: Paorolmy//a. lithere://ato. 

ilThnitinia variegate: ))8-yilii. sp. n, 

Pionibax »ndaliaricinn: Tenapinthtm acutipelini;-;, 

Cordia cordata: Diaphorina cordiac,. 

Cassia fistula; P.M phall,.rns villa las. 

Diospyios 	:(1):,;(‘  ynli  0'1r:1: A  :17'111::io... '..;na(  .1.  or; : iso"11',.11"o'  .1* 	i  • 

jarill)(dniin : 	jumbo/al/at!. 

Ficus isperrima: 1 'a n roe c phala psylloplcra. 

glonwritt.s. : 	aro ps !Fla depressa t  l'a aro psalla sp. 0. 

Ficus hispida. 	reecpbala psyl/optera, 

Tieus 1WIVOSzt 	Dyno psyll a gra (1 is . 

: Pa uro p,,,;y11 a sp. tt. 

Fiesta ulrnifolia: I'attt'eccphala psylloptera. 

Carug:i, pinnate:: Phoc.  opteron 

Cimelina arbore.:: I rio.tt. fletcheri. 

jc.ydia, 	 J'aut-ocepl:ala sp, 

,iisa i‘a poly:n-1111a 	Patnupsyllrt. bee:•anii, 

pl cc la ttiolloiicola, 	Pitylloplcela 
Si). tt.  

Mangifera 	 A ps !pia ci s 1611 a la, Pau ro ps yl la lute vicora is , 
Pa a ro ps ylla nig ra 

Murraya 	 Diaphorina sp. ta., 	ylla sp. n. 

Populus euphratica: .Phyllo plc° la yardttcri, Ph yllo plec la sp. in, 
Pity/lop/oda sp. n. 

Schleichera trijuga: Phacopteron lea 1 iyinos unt . 

Shorea robusta: Ocrotrio'xa sp. n., Phyllop/ecta sp. it. 

Spondias mangifera: Pau ro psylla spond iasas 

Sten:0Na foetida: Ten aph alara eon t pc nn is . 

Stryelmos nux-vomica Diaphorina.  fr an cal a . 

Terminalia arjuna: Phylloplecta hirsnta. 

Terminalia tomentosa: 	plc° la hirsala , Trioca fleichori minor. 

Lewin. sp.:, Triom fl etch cri 

The new species of Psyllidae are under study at the British 
Museum,, Natural History, London, but it is unlikely that descrip-
non and names will be published in the near future. 

In spite of the conspicuous appearance of the damage done by 
Psyllidae (see Plates) its economic importance on older trees and 

s in mixed forests is negligible. It should be regarded rather as an! 
indication of loss of vitality and neglect;  in a tree crop, Tn natural 
forest the general incidence of psyllids is low, lint heavy infestation 
by Jeaf-Sucking and lea 	psyllids is fairly co:in-non on  iudivi-
dual trees or on small groups, that are subnormal in health*. In 
seed beds. and in artificial regeneration areas, on the other hand, 
the damage done by psyllids can he !serious. The gall-forming species 
appear to be more injurious than the free-living types in that the 
affected buds,  shoots and leaves are put out of action and are not 
replaced by. later growth. The free-living leaf-sucking types with 
short life-cycles arc more characteristic of trees with a prolonged 
vegetative period and are capable of infesting the successive flushes 
of foliage under favourable weather conditions, Where payllid attire]: 
on seedlings and young plants is serious and control measures are 
required it is necessary to resort to methods of spraying similar to 
those used for agricultural crops. 

No variation in the liability of geographical races or strains of 
frees to psyllid attack has been encountered. A suspected caso  of 
racial susceptibility in 7iermina/ht. tomentos°. to the attack of Triaifa 
fide/ter/ -minor (see Ind. For. lice., Silviculture Series, XVII:, .(5), 
page 25, 1933) disclosed after botanical identification that the 
immune race was a separate species of Terolinatia. 

C. F. C. BEESON, 

Forest 

of thirty-one species of local trees is listed 
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. Apsylla c1r1A)...3.1:1, 	Id:1( 

Ind. 	Mos. Notes. 111, pp. 13-14, 11193. Front ',lighted ;hoots of 
.11,inqilern ;nal re, , 	ohm pun 

Iluct;tou : 	Oa 	el 'I a pi), Ind . Ah18. Notes. 111, pp. 91-92, 1893. Damaging 
Mango trees at Dehra Dun. 

Vosseler ; Zeit. Wis.,, ln,-,ekk 2, p. 315, 1905. 

Lefroy : Indian Insect, Life. p, 743, 1909. 

Ortovford 	11k,o. Ind, AIns. 7, pp. 421-22, 1912. From Oh; on man go shoots, 

Debra Lou;.  11ettiah, Chainpar,m, Bengal; p. 429, on _Mango trees, Puss, 

Bihar. U. S. Nat, Altus Bull. 85, p. '1, 1911. 

Fletcher : Itoport. Proc. ;F:ocond 	'Moot. Puss, p. 221, 1917 	Report, Proc. 
Tided Eot, Moot,. Pies. 1, p. 277, 1919. 

lianiahrisInm Ayyuc' : flee. Ind. lies, 26, p. 261, 1924. 

Further specimens were bred :from mango (Mangifcra 'indica) 

buds :ttl)ohrN Dtin during 19:10 and -I 9:11 . 

(a) .I NJ( ■1"r() 

(Plate IT, pig. 1 1 .) 

rhis introt,  devel ops  in cone-shaped .golls of overlapping scales 
formed by malformation of the buds on the twigs of mango trees. 
The soaks or dwarfed leaves are uniform and green or yellow in 

colour. Tn Iongtit ft, cone vorieP, u'po'n fall-grown from about 
three-fourths to ono and one and a half inches. tinder the stimula-
tion of the nymphs the growth of the. immature leaves. is affected 

bat, the external :Ippoz.m-tnue of the had is  not sutured. When 
sected, it presents a central axis surrounded hy imbricated scales 
with frce . spaces in between. Denentlt these scales some individuals 
are confined and sal average sired bud may emitain thirty-six nymphs. 
These stunted growths occur in groups at the tip of the shoot. or 
on the shoot itself, The buds winch are exposed to direct sunlight, 
"w h in! first.  The scales  flare  out from the central axis,' leaving 
the chambers wide open and thus the -imagines escape. Later. on, 
the deserted 'aids dry up. Though the buds are destroyed, the 
t\ vig  is  not killed, In some orchurrds it occurs as a. serious pest, 

(b) Lira-rifs,r(arf :\Nn lL Burs, 

A female on dissection :Egg-laying has not beon observed. 
presen ted 131 fully developed eggs ■vith some Ova in various 'stages 

of developnletit, 

Ti l e nymphs are IN-Lits. yellOW, 1601 eves pinkish red; legs, 

and win;.,,-lobes light grey. The nymphs produce an 
ahundance of Mine, cottony wax secretion within which they 

become covered and also exude sticky liquid copiously, 	The 

nymphs 1110 inactive ruin did 1101:  survive  when 1 -44  on gn=len twigs. 
The adults are lethargic and short-lived. 

The infestation of buds starts in October. The nymphs Winter 
inside the leaf-buds and develop to maturity in late March and April. 

2. Arytaino. rarnakrishni, CraWlord. 

Crawford : Ree. Ind. Mus. 26, p. 618, 1924. In leaves of 0 Id 	ylor. oriciPn io, 
Coin): nth) 	ndia. 

Fla/natal:4nm ..-1yyar lice, Ind, Mos, 26, p. 624, 1924. On galls in leaves of 
c/I turox.,/ ton  811;1'1;1(2.111a Coimba Lore. 

3. Arytaina sp. n. 

(Plate IT, Fig. 15.) 

This psyllid is found in abundance on A1-biz,:4a proccra (white 
sins) at. New  'Forest, Debra Dun, 11. P.„ during April--August (it. N. 
Alathur coll.). 

The ravages of the pest time restricted to fresh shoots 
and buds. The young pinnao droop , turn ■ ellowish brown mid 
gradually drop one by one. The rachis (its° fulls- off afterwards. 
Youn_.4- buds are killed outright. The greatest, injury is done to the 
seedlings, saplings and coppice, shoots. No apparent ill-effect is 
produced on nurture, stands. 

The eggs are anchored in the plant tissues either singly or in 
clusters on both the surfaces and tx-its of the leaflets, folds of new 
W'ONVOIS • and along th e  grooves of the rachis. The ereairecolo»red 
eg;!, is narrowly oval, smooth, 0.30 innn long and 0.15 turn. broad 
and is devoid of tail. The egg upon aging turns pale clay yellow. 

A freshly enierged pair when released on a plant on 80th May 
1933, deposited 430 eggs within a period of 	days. 

The young nymphs are pale yellow, dorsal plates, antennae, legs 
and caudal plate -  black; eyes pinkish red. Older stages  are mile 
yellow or yellowish orange with green tinge; eyes silver grey ; legs 
light grey or pale yellow; terminal antenna' segments black and 
abdomen with orange tinge. The body and wing-lobes. boo' black 
setae. 

The nymphs are exceptionally active, running about to and fro on 
the plant and exude small white glistening threads of sticky liquid 
from the anus. 	The adults are not easily captured on account of 
their rapid movements. 

During May, Tune and July the insect is at its greatest activity 
and all stages are met with on the plants. and consideralde over-
lapping of broods is exhibited, 



	

In 	n Pure0, Recortis, Ma to molagy, 	[Von.  

4. Cc:rot-A(7)2;a sp. n. 

P.Ititti 1.7, Fig. 20.) 

This psyllid is noticeable. front July to next January, between 
folded leaves Of iS /tonal. rob watt (sal) aL New Forest, Debra Dun, 
U. 	N. Alatinir coll.).• 

The attack is confined to the top loaves of the developing shoots. 
Tho nymphs suck sap generally at the apical portion of the midrib 
on the upper surface. The mid-rib thickens and the leaf-blade 
folds upwards forming a groove along the rib. Sometimes the leaves 
are curled. Those insects have at times been responsible for serious 
injury. When the pest disappears, the leaves assume normal colour 
but never regain their natural shape. The psyllid is commonly met 
with in artificial regeneration. 

The adults are active and sit at 211 

The eggs are. deposited singly or in batches scattered about .  
on soft leaves and buds: They are oval., papillose and pale 

'bunco in colour. The egg is 0-2,0 111111, long and 0.10 !AWL koad and 
furnished Milt a basal projection of 0•00 nine. length, 

The nymphs are pOriform, slightly flocculent, pale clay -  yellow 
in colour, with eyes pinkish red and terminal antenna) segments 
black.. A mature nymph measiires about 1'9 min. long and I•1 711111, 
hrtiltd, 11■1yillg the hk111101!:11 angles exceeding to the .neck. The wax 
production is less marked in early stages but  in older stages it is 
profusely produced in long and ;port; filaments sticking out as a 
dense mils* along the abdominal margin. These filaments are easily 
detatiliahle. The nymphs exude globules of honeydew' surrounded 
with „ whil e  ,sebst,opi e, The final moult, occurs outside on the leaf. 

rants the pest is lass abundant lint; on the approach 
of winter it increases in number and all stages tire noted on the host. 
:bale in winter tignin the density of insect population declines, 

Yfiripliotibia cardiac Crawford. 

k:Nrawford 	 Mns. 26, p. 617, 1024, On Oordia cordatir, Cohnhat oru,• 
0. India. 

2,tnd,:r4:1.uuk 	 26, p, 624 1924. 

;1-). 

This payllid occura on 711a 	koenwii (gni-Ai:0 at Debra. Dim, 
1'. (0, N. Alittilur  
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(a) INJURY TO HOST, 

ThO nymphs cause little damage to the plants if present in 
small numbers, but when they are numerous, the leaves wilt and 
fall off gradually. Young growths 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) LIFE-IIISTONY AND HADITS. 

Oviposition.----The female fastens eggs singly, .scattered about, in 
the axils, on the ventral • surface of leaflets and tender branches. 
The eggs are oval, smooth and light yellowish orange in colour. 
It measures 0'26 lam, long and 0'14 111111, broad, bearing a. tail-like 
filament of 0'03 min; at the tapering cad. 

A female deposited 000 eggs within a period 
June-July. 

Hate,Iting .—The hatching occurs in 3 to 5 days in smtnner, 4 to 
6 days in early October and 0 to. 14 daysiin :February. 

Nymphal ins rs,----The young nymphs ikre, pale yellow with dark 
red 'eyes tarsi, apical antential segments and tip of rostrum light 
black, Half mature stages are light grey with yellow or bluish green 
tinge; 'antennae darker. Full-grown nymphs are about 1'62 /link 
long, and ,1'45 ;cam. broad, dark grey with bluish green tinge; 
antennae black, legs pale grey and the wing-pads are . produeett 
ceplialtid at the humeral angles. A fringe of long white filaments 
is Present along the abdominal margin in all the instars; - 

The nymphs walk with a steady pace •and exude large quantities 
of honeydew  in the form of translucent filaments which can be 
.shaken off. Five. moults occur before tra»sforming to adult. 

The 'nymphal period varies from 11 to 37 days in summer, 00 to 
70 clays in winter and 33 to 40 clays in spring. 

Adylts 	are usually sluggish and sit with - heads touching 
the surface of the host and body raised up at an angle. The 
longevity of male and female was 50 and 45 days respectively-  during 
June-July, but their life is longer during the cold season as they 
do not lay eggs till the next spring. 

Seasonal hisiory,---The insect is represented in all the stages of 
its development on the host plant from April to October and shows 
Considerable overlapping of broods. From December no oviposition 

done and the insect passes the winter ia .s imagines on the under- inCler 

of of Ki days during 
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surface of leaves. Tho  egg-laying commences iii February its the 
season warms up. 'rho number of generations in a year is nine 
(Table 1). 'file total life-cycle occupies .11- to 4l days in 	nner, 
70 to 83 days in \\int  er and '17 to 6 days during spring. 

TABLE 1. 

9. Ituplialerus vitta,tus Crawford. 

Crawford : 	lad. Alas, 7, pp. 423-24, 1912. On Ca.,4,-1. fistula, Calcutta; P. 
431, on a bush, Naraingunj, East ern Bengal and Assuan, 

Itareakrislola Ayyar flee. Ind. Mits. 26, p. 623, 1934. 

This species is common at behra Dun, U. P., on developing 
buds of Cassia fistula (ainaltas) during May—J:uly 	N, Mathur 

fitatctnun1. ShOUlltly tile filtration of life-cycles during 1933-31. 	
(a) INJURY TO -Resit, 

No. 
genera- 
Lions, 

PIg-g -laying, Hatching. 

Inenba- 
tion 

period 
(Days). 

Adult 
emergence. 

Nympha 1 
period 
(Days). 

Total 
duration 
(Days). 

'1 19 May 	. 22 May 3 2-15 June 11-24 14-27 

2 , 7-9 June 	. 10-14 .1 	ne 3-5 30 June-12 
July. 

20-32 23-35 

3 7 July 	. 8-12 July 	. -1-5 2-14 Aug.. 25-37 29-41 

4 9-12 Ale . 	. 11-17 Aug. 5 30 Aug.-5 16-22 21-27 
Sept. 

5 .141 	f-.,pl. 	. 8-11 Sopl, 4-5 22 Sept. 	' 
pet. 

14-28 18-33 

6 :17 Sept.-1 1-7 Oct. 4-6 0-19 Dee. 	. 66-79 70-83 
Oet. 

7 9-17 Feb, 	: 23-26 Eel, 0-11 28 Mar.-4 
Apr. 

33-40 47-51 

8 2-5 Ala:. 	. 6-9 Apr. 	. 4 26 Apr.-5 20-29 24-33 
Slay. 

9 30 Apr,-4 3-7 Slay 3 16-23 May 13.30 16-23 
Slay. 

7. Dial) erina, tratticata Crawford. 

Crawford : Roe. lad. Plus. 26, p, 617, 1924. On ,hoot,F, of Strydnos nux-comica 
Walayar Forests, Slidsl ■ ar; Southern China. 

Ayysr lieu. Ind. Mt's. 26, p. 624, 1824. 

Dyylopy. 	 el'fINV ford. 

. 	Report free. Third. Ent. Sleeting, 	p. 1031, 1919. 
(limare 	lm:eet and gill). 

Cra-wford : flee. 1101. Mull 26, pp. 619-620, 1924. titigold in gall:: on !'Senn; vervosa, 
Talir.fml)a • 	Malalmr ; and in Brazil, S. America.  

(Plate I, Fig, 7.-) 

The vitality of young plants is considerably impaired throughout 
the growing sea-son by the depredation of the pest. All fresh growths 
are destroyed by the nymphs which live in the folded leaflets. The 
buds are defOrmed, beconie bunchy and stunted. The young leaf-
lets bulge due to the presence of nymphs,, copious amount of honey-
dow and conspicuous was secretion. 'The trees recover -  in August 
on account of the rains and the continued -decline in the psyllid 
population. 

(I)) L4'E-IIISTORY ANT) HABIT;:. 

Oviposilian.—The eggs are placed singly or in rows of varying. 
numberi; mostly • in the grooves of the rachis. They are also deposit- 

- ed on buds, tender shoots, in the arils and on both the surfaces of 
leaflets. The eggs 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. It is 0.29 nuts. long and 
0'14 mm. broad, possessing a short basal projection of 0•0(3 ii rn. 
When freshly laid, it, is almost white, as it grows older it turns 
cream yellow and finally assumes dark black colour, 

The females were not, happy in captivity and did not lay their 
full quota of eggs. The maximum number . of eggs deposited wag 

.428 and the •minimum was 19. These, however, do not represent 
the actual reproductive capacity.. 

. Hatohing,—The egg-stage occupies 3 days. The eggs laid in 
August, hatch.  late in the following April and early May. 

Nymphal instars.---The young nymphs are oblong, cream colour-
ed, with pinkish red eyes. Older stages are pale yellow with green 
ish tinge in the abdomen, tip of antennae and tarsi grey. A mature 
nymph is about 1•9 nim, long and 1.2 min. hroad. The nymphs. are 
flocculent. When the leaflets wilt, the nymphs desert them and 
infest otheii green healthy ones. The final skin is east off outside 

on the leaves. 
- The nymphal period ranges from 11 to 29 days. 



Invuho- 
l ion  

period 
(1)0',)• 

Adult. 
iergeneo. 

."Iymphal 
period 

(1)ay‘i). 

16 July • 1-7 	Aug, 111-22 

4 May 070 18-23 May 14-19 

23-25 May 9-15 -Lte 17-03 

14-16 June :1 29 juo-3 ;549 

r 	4-6 	July.  3 21 July-2 17-29 
Aug. 

 

 

2 

4 

13 July 	. 

8-1.0 Aug. 

20-22 May 

11-13 Juno 

it 	1-3 July 
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in colour. The swellings on the upper surface are light yellow with 
greenish or brownish tinge which clearly differentiates them from 
the general colour of the leaf. A leaf is never crowded with these 
pit-galls which vary from one to eight galls on a leaf. The psyllid 
subsists out young foliage only.. An exceptionally severe attack i3 
figured in Plate i, fig. 2. 

(b) LIFE-HISTORY AND HABITS, 

• Copulalion.-T–The genital segment of the female is deflexed at 
right angles to the abdomen and the tips of the anal and subgenital 
Valves curve outwards. The male bends the tip of its abdomen to 
the level of the female aperture and then pairing starts. 	They .  
seldom move when in colta and their heads point in ,opposite three. 

ti°1-10%/1)osition:.--,--The female scatters eggs on soft buds and the 
under surface of young leaves. The egg is oval, pale yellow in 
colour, smooth and fixed in the leaf tissues by means of a small 
basal. wociess. It is 0•23 mm. long and 0•13 nun, broad and bears 
a long tail measuring 0'29 min. 

eggs hatched in 3 to 6 days during April to 
22-25 	 September. 

284-280 	 -- Nymphal inslars.Tlie young nymphs are oval, yellowish orange 
in colour, with orange eyes. Hall' mature nymphs .are pale green 

20-20 	 with pale grey eyes. illature nymphs are light yellowish orange,.. 

18 -22 	 with' light grey tint:snow; head, thorax-,, wing-pads' and 'abdominal 
segments partially black. All stages bear regularly arranged bristle- 
like 

 -32 	 like setae. on the dorsal surface, - along the body margin and 
antennae. A nolture nymph is about 1.21 min, long and 0'01 non. 
broad with the humeral angles reaching the posterior margin of the • 
eyes. 

Each pit is inhabited by a nymph which does not roof the pit.. 
It exudes a sugary liquid_ as short filaments .surrounded by white 

waxy matter. 

All the moults, except the last, generally occur within the pit. 
The final skin is shed anywhere on the leaf, outside the depression; 

. Seasonal hislory,—Seven generations have been carried through 
front April to September. The insect passes the -  winter in the 
tiymphal stage. in pit-galls and reaches maturity in the following 
Bluing,. and probably undergoes two winter generations. 

12, Pauropsylla beesoni Laing. 

Laing 	Forest Roc. 14, p. 36, 1930, ex galls On leaves of Litsaea  poiyanth a, 
Rangarwala, I iehra Dun. 

This species is common throughout the Dehra  Dun  district, 
forming galls on Litsaea polyatalta (wlatwa). 

Rod3onal hi31:71/..---The nymphs .make their appearance from the 

• winter eggs in late April and early Nlay, at the time. when the new 
this') of loaves is put, forth, and complete their development by the 
lotto:. half of May. Between this period 	and ea rly August, the  

psyllid undergoes loin. generations. All stages occur during this 
active period :Old no definite brood-limit is reeognised. There is a. 
steady reduction in the density of infestation during August as tbi 
ovipesition ceases, `Tice pest plisses the, lati or part ,of the rains, the 
autumn and cold weather in thci egg-stage.. 

Annually, the species carries through five generations (Table, 2). 

T'ATILII 2. 

SlatcOtePt shotvi>ug dutn lion of life-cycles (luring 1,931-32. 

10. PAurocopholo, psyllopten'a Crawford. 

Crawford : Phil.' 	p. 294, 1913, Los Lane:, 	I. ;  Phil.  41. Sei. 
260, 1915. prom shoots of Piers hispiela 	P'irw: 	 Peradeniya, 

( 5 	; Phil, 31. Sei. 12, p. 163, 1917 ; Phil. .11; Sci. 15, p. -149, 1919. 
011 	ulTilutio, 	 Lorneo ; lice. 103. -Mils, 26, p. 615, 1924, 
On 1'icii:3 shoot:s, Tenmalai, Travaneoye, S. India. 

BaumIcriAtna Ayya.r : 	Ind. Mn  .-3. 26, p. 621, 1024. 

11. it 'aorocepliala, sp. 

This psyllid \Vas first recorded in ,line 1932 (1-1, bf. i\inthur coll.) 

at New Fcwest, Debra Dun, U. P.-, on Kyflia calycina (polo). 

(a) 11;,,itinv TO HOST. 

The nymphs produce, pit-galls on the lower surfac,e, of leaves of 

.1-61(1;a colyrino.. The depref,,sion are shallow and yellowish green 



Pare., 81 l,r acords , )1 101)1010(1y. 	[Vol,. I. 

(a) Ex.imiv TO Item'. 

(Plato 1, Fig. 1.) 

The nymph upon hatching wanders about for sometime, then 
settles on th.. soft tissues of foliage to food and also burrows its ■vay 
inside the tissues. The irritation caused thereby results in 

parenchymatous hypertrophy and gradually the development of the 
gull. starts. These galls are confined to the secondary veins and vary 
in form from more or less spherical to ovate; frequently two or more 
galls coalesce to foil» a large irregular swelling. The galls are green 
in colour or suffused with reddish brown or chocolate. They are 
unilocularbut may or may not he unilarval and vary in size from a 
small pea to about three-fourths of a centimeter across; and some-
times about equal proportions of the gall project from each surface 
of the leaf. Nineteen excrescences or more occur on a leaf. The 
ganll dollisces,into three or four lobes and turns dry and brown when 
vacated. Sometimes the galls become hardened and do not burst 
although harbouring fully developed insects which later on die inside. 

The adults such sup from buds and young leaves often in suffi-
cient, abundance to cause death of young growths. 

No. 2, j 
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The nymphs undergo five moults before transforming to adult; 
forms and all the ectlyses ore thrown off insid3 the gall. A thick 
sugary liquid covered over by waxy secretion is exuded by the 
nymphs and is seen as globules inside, the gall when opened. 

The nymphal 'period ranges from 100 to 120 days from mid-March 
to mid-July and 2-15 to 2110 days from mid-July to mid-March 
(Table 3). 

Advits.—They are active and jump when disturbed, They move 
about hurriedly on fresh) growths for oviposition. The adults are 
short-lived. 

Scawmal hi.sdoty.—The-  emergence from the galls coincides with 
the appearance of fresh growth. Eggs and adults are found in 
plenty from about mid-February to end of March. Soon after, the 

-gall 'formation commences and the nymphs attain maturity mid -
emerge in early July. These adults deposit eggs on the. second 01a1-
burst of leaves (luring the rams. The resulting nymphs from this 
batch of eggs overv,- inter inside the galls and complete development 
in the following Spring, 

LiPE-IHSTORY AND JIAIATS. 
	 Thus tills species prisseiliieS two genera{ kJ 11S a year (Table 3). 

O)?i1)eisifio)t. Thu ii.ggs are laid scattered about on immature, buds 
and tinder surface of soft leaves. They are cream' coloured and 
anchored to the plant tissues by means of a short process. The egg 
is oval, smooth, broadly round at one end .  mind tapering at the other 

into a, short tail. It measures 0.35 mm. long and 0.14 nun. broad. 

The egg-laying data of two females are 211 and 304 eggs respec-
tively Ivithin a period of 3 to 8 days in March. 

-Hatchinv.----The eggs hatch in 3 to 5 days. The nymph comes 
out through a split at a weak spot as described. by Lees (105) in the 
case of 1)801a mall. The deserted egg-shell shrivels up afterwards 
into a minute settle. 

ArYinP110 	 llYillPhs are 
pinbish red eyes. In the successive stages, the head, thorax, wing-
pads, legs and antennae are pale  grey ; abdominal segments being 
lighj grey and yellowish intosegmentally, The wing-pads become 
'inure pronounced as developinent proceeds. A mature nymph is 
about 3 nn ». long and 2 min. broad and the humeral angles of the 
wing-lobei • are slightly produced forward up to the neck. 

rilAnt,m 3., 

No. 
geilera- 
t-ions. 

9 

Blateni tot t .  showing 	(filiation 

1 	,,g-1N- inf_,:. 	Hatching. 

18 111-ar, 	23 Mar. 

15-21 July 	18-26 July 

of 	life-cycles 

fueoho-
tion 

poriod 
(Days). 

5 

3-5-  

Throing 

Adult 
emorgoneo. 

1033-31, 

N, 	Ol a I 
per Od 

(1)o\ - ). 

109 -120 

24 5-2110 

duration 
(1):!.\ 

111-125  

248_203 

10-21 	Jul}  

20 blur.-4 
• 

13. raillWVIla brovicorll's Crawford. 

Crawford : PI,il. 31. Sri. 15, on. I12-143, 1910. Tenimbec Islands, 

Tied) femith,s were recorded at Delira Dun, D. P., on 11th April 
and Sib June, 1033 respectively (td. 	 coll.). One specimen 
was bred front detonated leaf-buds of Mangi.fera indica (mango) along 
wit 	 ci:drllata 

cretin, coloured with 

0 



hIc k 1 ,yoduc1;;-: pit-g:111:-; 	lonlor snrfnee of leaves, which 
n nall , rough eletra i ions or papillae on the opposite side. 

erons z we the galls out curve iya\ - v: that owing to the swelling 
elm ;lied portions the hhale of the leaves is caused to curl 
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lot/ion Pores( Records, No (nology 	 [Void, I. 

1.4. Pam'opsylla, d prettsa Crawford. 

(Plate 11, -Fig. 18.) 

qionierat,/, Pasa, 	R ts.C. Ind. Al us. 26, p, 515, 1921. 	On /1:::ccilils3  
: Itee. 	Alas. 7, pp. 429-30, 1912. In gulls on leavo of 

rearl Coin:hi:tore, On Cinnamon shoots, 31:tugalore. 
l; 	 Hurt Ayyar : lace, lull. :Mils, 26, p. 622, 1921. 
I" 	at : 7nd. 31. Agri. Sri. 2, pp. 350-377, 1932. Bred from galls on leaves 

of Pir0.5 ulomeotto, l'usa, Lahore. 

i:s •species is abundant at -.10elmt 1)tin and seems to he distri-
1 throughout. India. it forms globular galls_ on the leaves of 

glomerate (gnlar). Each gall is a pointed sphere, its base 
acting front the upper surface of the leaf, and its apex extending 
the under side. They occur in clusters, or singly, and are pale 
to reddish in colour. The. mature gall, nature of injury and 

Itymplial stages have been described by Rahman (1932). 

female oviposits on soft burls and on the under surfatie of 
foliage. 	Tt, etags are laid.singly, scattered abort, the }.-trojec- 

-, 	each being fastened into the plant tissues separately. The 
C.T2 	Cn.';1111 coloured, oval, sculptured, having a short filament at 

es end. 

egg-laying records of two pairs are 808 and 155, within a 
of 18 and 5 days in March-April and ;July respectively. 

eggs began to hatch in 3 to 5 days (:lurch-April and July). 
arinter .the insec t s  remain in the nymphal stage inside the 

into urinals with the first warm spring days. 

15. -.1?amtopsylla, nigra Crawford. 

.11. Sri.  15, p. 143, 1919. Found in She 101:oratory, Puss, Bihar. 
lud. Forest. Bee, 14, p. 30, 1930.. ex galls on leaves of Mang/fere/ indica, 

16, I'anyopL:ylla 

species is fairly common 1ti 1,-.)ehro, Dun , 	P., on Flees 
(gular) 	N. Math, coll.). 

(a) --.1t-t.trav 	llosT. 

(Hate T, Fig 1.) 

up or bend. The conspicuous- pitting and folding of me leaves is 
most evident on young foliage. in severe infestations the 10115 es 
droop and become, yellow, while sonie, of them snccumb. The pits 
are light yellowish green, somewhat circular or elliptical in plan. 

(b) LIFT-TIISTORA.  AND 11 

Oviposilion.—The fernale deposits eggs in clusters usually near the 
edges towards the under surface of imuniture leaves. The eggs are 
white in colour, free from sculpturing and attached by a slender 
projection in the leaf tissues. They are oval, 0•22 Tom. long and 
0.10 min. broad and bear a long filament., measuring 0'35 DADA. 
Sometimes the eggs are so heavily laid that the leaf margin slightly 
curls inside. 

The numbers of eggs laid by females were 641, 889 and 477 within 
a period of 10, 17 and 8 days respectively in March-August. The 
maximum number of eggs recorded in an egg-cluster is 353. 

Hatchiny.—The, incubation period varies from 3 to 7 days.' 

Nymphal inslars.---ne newly hatched larva punctures the salt,- 
juicy leaf and forms a pit-like depression. Each depression is occu-
pied by one nymph in its various instars. The young nymphs are 
deeper down in the pits- -while the older stages have the dorsal sur-
face oppressed to the leaf. All the exu yiae exeept the  last are cash, 

off while the »yinplis remain lodged in the pits. Tlo skin splits mid• 
dorsally and this moultilig process is repeated several times during 
growth. The- final moult takes place outside the pit on the leaf. 
The nymphs exede large quantities 	 covored over with 
white waxy secretion which coals the leaves and brunches of infested 
trees. A black fungus grows in the honey-dew. if the leaf withers 
the nymphs change their location being a bl e  to  -wa lk feebly.  

The young nymph is oval, cream colour to pule yellow, possessing  

pinkish red eyes. As development- 	 ruing-pads are  di„. 

cernihle. Later stages are broadly oval, having pale yellow colour 
with greenish. or 1»townish tinge; legs and antennae cream white. 
The body is fringed with a continuous series of stout setae. A maturo 
hymph is about 1.15 nun. long and 112 min. broad, the humeral. 
angles of the wing-pads reach the posterior margin of the eyes. 

The nymphal period varies from 71 to 120 days during Itirct,li to 
earl y  October and°  130 to 111 days from mid-October to February. 

dc(-„((s.--They are active and the average life of female is 10 days 

and male 23 days. 

Sco8onai history.—There are three generations a yea r  (Ta bl e  

The adults began to emerge in the laboratory and in the open from 
mid-February. The. new flush also makes its appearance at this limo. 

c 2 



Innuha- 
tion. 

poriod 
(Days). 

Nrymplial 
peri od 

(.1)a -s), 

Total. 
duration 
(Pays), 

tying. j frafthing. Adult, 
emergence. 

2-6 Mar. 

8-11 June. 

10- 	(lot 

3-5 	12-25 May 	71-81. 

3-4 	22 Sept.-6 	1013-1.20 
Out. 

6-7 	17-28 :alt, i  1:10-1-11 

74- 87 

1(19-123 

136-117 

1 	11'orr[ L'ccor(1,';, 	 [Vol,. J. 	 No. 2,j 	.131.01.0(tV 012' .T1IE .PSYLEADAEI (HOMOPT.) 

`.1'."He 	 (110111 	Hie nymph:: 117)011 1N-11-elling 
in pits 	 th"y transform ( 0  

p.s;,- 11ids continuo another e,Yele, .\vhiell completes developm,nd, in 
lad 	>eriber init early Octohe. 	-11ggs  itre again Ile pt)siteil and 

n..y m phs  oyerwinter in depressions 	attain 111A-11Dly 

it1 

TAIILE 

8101•1.;):174 81101Cillq (11(14111011 of life-0,1/c1C8 (111170fi 

17, IT'aitrop±:ylla, sp. n. 

(Plate. I, rig. 8,) 

I a - o\t ,..;  of Ficu:; rxhi(R/hii lwaritn( 	in., w1101 globular galls- wer.J.  
ret_-eived from La(sdowne (elevation 0,500 ft.), 11. P. (1'. U. l\Tanjilat 
coil.) on ?.rd OeiotaT 19:11, The galls \Vele /nosily immature, but 

00 were removed on opening the mature galls. 

Young Ieave shun;' 'wavy gall-rolanatiOn and the excrescences ore 

-.r m'tareio ear form a glomerate, Mass of four or five galls. The. 

are Pale greon, hard having  thug 	 unilocidar, usually 
uniHymphal but seldom binymplud. The gall dehisces into lobes on 

the 	yet.  surface of the leaf. 

y,flIng, nymphs are pale yellov.--  having 	orange tinge, itt the 
»lei:man nod with pinlcish red eves. Italf mature n■,mplis are 

orange ■vith head, fiRtrox and wing-pads pale grey. The 

full 	nymphs no-' yeliuvish grey baying light block antenpae. 
The alid.»,-ien and wing:Tads bear setae.' 

eviyiae are' east of inside ilia calls. 

3, ,t'a.nrov•tyliti 	 Cra \\lord . 

to, p. 260, 1915, 	 ox  „Ai ern 
iInni./i/e/w. 	"Leach inrolle0 on the ilIze...;ins." 

'It -c, 	Ala.,. 26, p. 623. 1921. 

19. Pauroprtylla tuberculata Crawford. 

10.101' : Indian Insect Life, p. 742, plate LXXX. 
Ccawfor0 : Rec. lid. Mus. 7, pp. 430-31, 1912. On pumpkin and .1/;,.topt 

sa 	at 

	

Ramahrishns. Apgar 	Ind. Mus. 26, p. 622, 1924. 
Rahman : Ind. ,JI. Agrie. Sci. 2, pp. 361-365, 1932. Lied • from galls on leaves 

of ct(slooiu schotaris, Pusa.. 

The gall' is barrel-shaped with the rounded base projecting front 
the upper surface of the leaf and the major portion projecting from 
the. lower surface ,nut hearing at the end an elongate slit, Nvhielt 
serves as an exit-hole for the nyniPhs. About, twenty scattered galls 
occur per leaf on tut verage. After the escape of the adults the 
galls harden and blacken. The -five nymphal_ instars are 'described 
by Raluivan.. 

20. Pliacopteren 13-ntightotAin l -incld.on. 

(Plate IT, 1, ig. 1 G.) 

Thiekton : Tod. ill us, Notes, 11 f (5), pp. 18-19 1891. From - galls on Onrush 
. 	pinata 	• 1.)outm 

Kieffer : Zeit, Wiss. .Ins,.‘14... 2, pp. 337-390, 1906. 

Lehroy: Indian lased. 	p. 743, 1909. 

Crawfohl : Nee. Ind. ,311as..7 pp. 420-21, 1912, es galls on Caro/  t vi it Pula , 
elir 	Dult ; 	M.. 	15, p. 154, 1919, Coorg- . 

Ranuthrislins. .Ayyar ]toped Inc.10 Th0.0 Ent:, 	 Pusa, pp. 10304031, 
1919. 11re0 from :rinils on les ves of Ono yip/ pill 	:North Mal:War; 
Rec. ind. Mils. 26, p. 622. 1C20. Crawford treats 1 'har,,•4,,imi liiel7cr as a 

- 	synonym of P/10,9 pl run 

FOIV:4. Rec. 16, p. 39, 1230. 	Alert from ;;a lts 	,'(11.1T,) 	n naht and 
Petiui Dail , Tonhin, 

This species is commonly found 	it:: liosi-plains. The n ymphs  
puncture the leaf tissues of the mid and secondary '':.,ins from the 

- under surface. -  The ,veins swell op and form n il acorn-shaped go!l 

which remains concealed ill the swollen portion. The nymphs al 
first suck sap of 	base. (If the gill mull after attaining-  the third 
stage pass, into the interior of the-  exerescence which protrudes front 

	

the sNyollen tissues 	'ward.; the upper surface. The galls are. vari- 
ously shaped, may he conico-ovoid..ovoid or glohose; with n siyiel at • 
the apex and a shallow .cop at the base. The terminal young 
leaves are deformed znal crumpled into the most grotesque shapes 
rind {he  louses of some plank.  ore entirely absorbed by these 
galls and resemble a largo conglomeration of fruit,. The galls are 
apple green to ,vollowish grean soft:used.  with lilac to reddish brown at 
places, and :00 g01101' .1Hy 1111111-  yli1p111.11. 	Dry galls are hard and 
deep chocolate ill colour. 



1 mlift It 	 Pccor11::, 	to in o l of i 

The  eggs are oval, each furnished with a basal protuberance ttod 
small Mil mat are laid in clusters 11. fresh growths inlet young leaves. 
'the\ are white when freshly depoaited and torn light blaeR as they,  

grow older, 

The young n.ymphs are pale yellow in colour, with eyes pinkish 
reel; legs and antennae light grey. -.Mature nymphs arc flocculent 

and ah-out 310 nun. long and 2.18 mut. broad, darker in colour 
having antennae, legs, wing-pads and partial abdominal_ segments 

light black. 

The adults are active  but short-lived. 

21. Phylloplecto: gaftineri. Laing. 

(Plate II, Fig. 12.) 

Lain;' 

	

	lad. Forest lies. 14 (8). pp. 39-11, 1930. es leaf-gills on Popuius 

caph ratie, (popl,u), (111azigh,a, Mullon, Punjab. 

The galls are sub-ldolatlar, separate, selodin coalesced and are .  

are present on both the . surfaces of leaves. 	They present; 

green of every shade, from a pale yellowish to a rich olive, 
having smo:th-surface. They are Ilbovt,  5 nun. in length and 4 pint, 

in diameter and are unilocular and uninymplial. A leaf•may contain 
eighteen or more galls upon it. The galls have been observed OH 
saplings, coppice and inittore trees in the forests. The opening of the 

all whieli is jo,4 or the thicloess of a pin, is circular -or oval, bound-

ed by a rim' and eovered over by -a thin delicate membrane. This 
membrane bursts and allows the tenant to escape.. The vacated galls 
are hard and feitillie pale brown to dark brown. colour, 

The nymphs 	.oval, yellowish in colour, with reddish brown 

eyes, and appendagesre darlcer. Older stages arc yellowish brown. 

'they-  exude small drops of honey-dew covered over with waxy 
mailer. The extivitic• are thrown on' inside the gall. The final skin 
hears, a curious tunnel-shaped structure. with a stalk on the dorsal 
surface, The stalk is bifurcated and the ends are attached between 
the thorax and abdomen, Its function is not known and prohably 

(lets as tt sm.-thou in attaching 'firmly the -nymph to the cell-wall 

thrinell the faunal and thus. helps in shedding off the  Jest moult. 
, 

The life-cycle appears to he annual. The period of a dult-,  emer- 

oence coincidn-s tail h the nprt.OrillR'X' of ileW 	growths which 	are  

nonsked Old galled. The nymphs attain maturity at the time of the 
and emerge during January and February. 

No, 2.] 
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22, :Phylloplecta hirstita Crawford.  

Crawford : (Kywayama hir8utu), Ileo. tad, Alas, 7, p. 427, 1972. Fgatpuri, 
Western Ghats, Bombay ; (Meyedrioza hir.otoi) Phil. JI. bei. 15, p. 201, 
1919. From galls on. Tem/not/a tomento4o, 111(11;1, LOIlaVia, Bombay ; Rec. 
Ind. illus. 26, p. 621, 1924. In galls WI lea:es of Terminal'', 
111umiak- ay:1m, Travancore, S. India. 

Ramakrishua Ayyar : Rec. Ind. Mus. 26, p. 625, 1024. 
- 	Reared ex leaf-galls on Terininalia tomen lose (saM), from J'hajra, 
Dehra Dun, U. P., on 14th October 1925 (C. P. C. Beeson coll.). 
Further specimens were bred during October and November, 1932 
(It. N. Mathur coll.); ex leaf-galls on Terminalia nijuna avenue trees.  
at Amritsar, 'Punjab, dinning October-November, 1933 	2,basin  

.coll.) and 111x(-from North Salem, Madras and Coorg (N. C. Chatterjec 
coll.). 

(a) IINJEM: •Te BrOST. 

(Plate 1. Fig. 9). 

The damage is in the form of long.  galls which are confined to the• 
foliage of terinhatl branches. By the feeding of the nymphs the 
leaf margin tt-qats to rise, and roll upwards and inwards in the direc- 
tion of its length, 	until it meets towards 	the midrib. The 
gradually swellS op into a tight curled up knob which some-Liu1e,-; 
continues to roil. over upon itself. The rolling is very irregular but 
it is, however, More usual ler One 1111lf or a portion of the leaf edge.  
to be rolled. (tidied leaves are sometimes spirally-  contorted. The 
galls are glabrous, pole green sometimes suffused with pink :Ind 
mauve. The rolls open out slightly when the nymphs reach matu-
rity. Vacated galls are dark brown in colour, sprinkled and woody.. 

No serious injury is done to old trees but young trees may stiffer 
badly from distortion, 

(1) LIFE-111ST01■1" AND 

The females lay eggs in crocks, punctures, along scars and 'loose 
hark in winter and on twigs and young foliage in summer. They are 
scattered about fixed in the plant tissues, by means of a basal pro-
minence. The eggs are light buff, with an orange spot at the round 
end and are devoid of tail. 

The hatching of Whiter eggs- occurs almost simultaneously with 
the flush of new leaves while the summer eggs hatch in early 
September. 

The young nymphs are light orange or pale yellow' with orange-
tinge, with pinkish red eyes. Older stages are yellow with orange 
tinge 'having black terminal antenna]. segment's. The body is thickly 
'pubescent and flocculent. A mature nymph is about 3.5 1001, long 
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111 dO1 11 Faecal h'eCOriltt, 1:111lom0l0yn., 	 v„,-„ 

and 3.0 now hroad and the wing-pads aro produced cophalad to HID 

eye;. 	Born' -dent covered over with whit e 1o1dder i5 exud ed hy  ti n t 

nVIDI)11,-■ iii 1,11g0 titian)itie.s 	ho 	iron. Jtioctlls occur 
WHICH) the gall and the fifth is undergene on the leaf. 

The adtilItt 	active and rapidly and continuously wag their 
hob,  whilo reposing, They Bloc, been ohserved to live for more than 
four months on the plants during winter. 

The . adult. emergence took place in October and part. of November 

h.ont galls collected in Keptenther-October, 1083, These insects 
ovipositod itt safe situations and the eggs passed the winter without 
hatching. in April 198,3, the t=s Ifogatt to hatch and the nymphs 
reached maturity in June. Unfortunately these adults did not sttr• 
vivo nor lay any eggs. Fresh attempts were mule in winter 1938 and 
the psyllids emerged from the winter brood in early July 103-I. -
These laid ekes in mitt-July :tad the nymphs hatched oat in 'mid-
September and formed rolled galls on fresh leaves. 

There aro thus twit generations :1 year with prolonged egg stages. 

23. I'hylleptectu, roalloLicohi, 

Crawford : 	 nu/nut/oda) Entela, :Mitten, 17, p„ 426, 1023, ex galls 1 ,1  
Fort do Kock, ttgliant Pa. 

14 (8), p. 43, 1930, From galls 	Ha/obis 
piol;pp.,0,/i.o.:, Hole's Don, 

(1( >it !won 'in gaik on loaves of iiraiotit.!: philippiiiensi4 (valid) at 
Deltra Date, iu Noveinhor 19:12 and dating 1088-31 (1h. N. Alathur 

INJURY TO iT S't'. 

(Plate I. Fig. 9.) 

Ihho  .galls are formed 00 the upper surface of soft heaves and may 
he sop:trat e  and wore 01: less globular or coalescent: and irregularly 
shaped. Young galls ale 1)111)ot:coat and variously hued, viz., gro. en 
with .1,i n ki sh ti n ge, pale green or pale brown with greenish tinge or 
reddish hrow». Tho loculi Ott' separate in glomerate galls but con.. 

-Lain one  to  four 11-■ mph::: in a. local:us. 	Sometii»es the grills ate so 
nunlopoW:dy 	i,,,,2:111or that the leaf blade bends under and a 

potatli is formed. 

11-; injurious to young trees. At the time of etitergence.., 
the, 	 tho tinder side widens to allow mature nymph to walk 
ou t. t-tonietime.--: in glomerate galls, mature nymphs desert their 
cells 'Jinn Hie dehLeenee occur.: :tad the rehtainiwy nonponod 1(11(10 

neat roltiiur a way and Oli'volop 	fongw-,. Vacated 	galls: urn dry 
and a shrivelled ttiris,s of lath 110 0111 .colour'. 

NO, 2.j 	ltati,ucii' On Tan _HS V1,1,11); n 	twoorT.) 

(5) LIFE-11DiTO1tY AND LI !_q TS . 

Ovipositioa.----The eggs tire glued in the tissues on either icicle of 
the veins on the under surface of the 	'Hag foliage and fresh 
buds. The egg is oval, smooth, pale brown in colour and 1D(.;0 ■;111.',  
0.23 DUD. long and 0'13 min. broad, haying a tail of 0'29 nun. length. 

A freshly emerged pair deposited 230 eggs within a period of 
28 days, dining July. 

Halching.—The incubation period ranges front 3 to G days. 

Nymphal instars.—The young ny»lphs 1(11 pale yellow with pink- 
ish red eyes. 	'Half mature, nymphs are 	 pale yellow with 
wing-lobes of 10111011 001011', antennae, at apoN light grey and alidc»nen 
light orange. Mature stages aro pale yellow with greenish tinge, 
haying light grey specks on the thorax, termihtd segments of antennae 
black and andonien light mango with gre.:n tinge. A full-grown 

-nymph is about, 2.2  nun.   _ 1 ong and 	 hroad with wing pads 
retie:1611g the posterior margin of the eyes. 

'The nymphs are ilecettlent and fringed with 	white filtuncutts, 
They profusely oxiale honey-time surround el with white waxy soh-
stance. Four moults occur within the gall and the last txtivin. to 
east off outside. The nymphal period oceilpi,o.t 88 to 1,11. days in 
Fmnatier and -167 to 	days in winter. 

ildtt/(8.---They keep the body slightly raised and constantly IDOV(.' 
it sideways while walking or tit will. The 1011.:eyifty of 'female was 
84 days ot13 male 43 days. 

. 	Seasonal history,--There are three g.oner,,ti,-;ns  rt  yen'  (Tonto 0). 
The. spring generation andures in early July. The adults lay cogs 
and the »pupils, upon hatching complete their development, in 
October, These individuals give rise to a further generation, the 
nymphs of which °vet:winter :1113 .eatain inaturitv in  the  following 

. spring. Their emergence period coincides v.itit the :tppearance of 
now growths on the host. The total life eyolo occupies 813 to  tift, 

days during.  till DU Der and 178 to 138 days in winter. 

In  one o r the 0 51101.imenc,d 	 nyroi ,11, of the second browl 
instead. of--emerging' during Orktbor, o■-or\\ . iitten'a runt (-1,,,,,i(q),(1 to 
adult forms in the next spring, thus royealinu two generations per 
annum. 



No, 
gonor3i • 

1400:3. 
Egg-layine3,. 

lnettbai- 
' Sion 

pali0(1 
(Days). 

Total 
duration 
(Days). 

Adult 
einergouco. 

hurled 
(Days). 

1 	18.22 Mar  

17 July 	. 

3 	21 Oct. 

23-27 Mar. 

20 July J 

3i) Oct, 

5 	5-12 July 

3 	11-11 Oct.. 

6 	15-25 Apr. 

101-111 

• 83-80 

167-177 

109-116 

86-80 

173-183 

'1 1:01/' St ne(10/d,', 	/OM 0/0yu. 	I \rob, 1, 

TABLE 0. 

duration of 1 i fo-cycle:; durinti 19:13-34. Statentent, 

ilnyllopleela sp. D. 

'Phis species furtus pit-galls on the leaves of • Mallotits 
(ntini). 

(a) Tx.suisi To •1-losT. 

(Mate 	10). 

The pit-galls 	 on the muler suidace of tender leaves 
null are at first ir,c,_,..sspictio:Is but gradually become quite pronounced 
and rise above the leaf surface. The depressions are more or less 
oval or subeiroular, 1,s51113 pale green colour. 	Elevated portions are 

bluntly conical or 	A leaf nay contain two hundred or more 

yds irregularly 	 • 

The tot) 	 weak andsemi-suppressed trees are more 
heavily. infested. The leaves turn yellow -in severe outbreaks. but 
they wgain isorinsd green colour with the disappeitrance or the 

p„,yilid. -young  exp„.nsling buds may be destroyed by the adults. 

(0) LlYE-3,11ST0.11.1: AND HA BLIT S 

ti  jpw jion.___11; 	,I! );11 0  (10) ■ 0:;ii.s eggs scattered on the 	nadir 

•,:.;urf ;10/...) of .s011., imicalure lesves. 	The egg is oval, crenni coloured, 

seubiturod, 0-2.1,  min. long and 0'11 aim. broad, and is f urni Hi l  

ed 	 piomisaince and a long tail-filament of 0•20 

'thine. 	 080 and 237 eggs, within a duration oT 
i o Pt (1,15g. 'tine  ihird feinide revealed 14 more eggs on dissection. 

0(alinio;-; 	da ys, 

:V(Jaiplial-ii..d.tr.•:,.—Vc-e young nympins are broadly evil, 

No. 2.] 	litotsouy Oto Tut; PsYLLID:su (IlomorT.) 

patches. Lateral patches extend from the eyes to the junction of 
the thorax and abdoineu and the abdominal patois is situated media-
nally near the efnad margin. Mature nymphs are pale green or 
pale yellow with light orange tinge in the itbdomen, with pinkish 
red ayes and black apical antenna]. segments. A median stripe of 
pale clay yellow colour interspersed wills small irregular light black 
patches is present on the dorsal surface. The outer and inner 
borders of the wing-pads and the abdominal margin are also orna-
mented with similar patches. The body is fringed with setae and 
sparsely threaded with long waxy fibres dorsally. A full-grown 
nymph is about 1.7 mw. long and 1.2 mm. broad, with the humeral 
angles extending almost to middle of the eyes. 

Occasionally, a depression may contain two nymphs but usually 
one nymph roofs the'pit. 	The nymphs exude small cylindrical wax 
covered liquid front the anus, 

The nymphal period ranges from 18 to 03 days in summer and 106 
to 180 days in winter. 

Ad ells.—They sit at an angle on the plant and vibrate their body 
constantly when at rest or walking. 

igcasonal hin tory 	pgyllid passes through five generations 
annually (Table 6). The total life-cycle takes 22 to GO days during 

.sunsiner and 170 to 100 clays in winter. 

TAP.T..1.1 G. 

Statement showing (Titration of life.-oycle,s (Turing 1933_31.  

E.sg-laying,. Hatelling. 
-samba- 

Mon 
period 
(Days). 

Adult 
oniorget lee. 

Nyiarliai 
period 
(Days). 

TLS 
alurti 
(1):-  

17-20 May 20-24 May 3-4 15-28 Juno 26-39. 2t 

21-24 Juno 25-28 Sun" 4 11-28 July 18-13 2 

21-24July 25-27 July 3-4 28 Aug.-S 4-45 31 

4-7 	Sept.. 8-11 ■11T1. <4 

Sept, 

21 Feb.- 166-186 170- 
11 Mar. 

11-17 Mar. 17-23 -Mar. 6 30 Apr,- 44-63 51. 
10 May. 

pale 

yellow will, orange 	souring small, dorsal brownish Wei; 

No. 
genera- 

Lions. 

I 

2 

3 

4 

5 

-42 

-37 

-49 

100 
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5. Iltylloplecta sp. 0. 

	

(Plate 1, 	(3.) 

Forms p A-galls on the leaves of Sharea. ro/Hrsta (sal) at NOW 

VOl'est, llcI ra Pun. 
The. attack commenees Just after the :Appearance of new flush of 

leaves. IThring slimmer all sta.2;,--; of the pest are found on the host 
and (lie broc).1s overlap considerably. The leaves of some trees tve 

entirely pitted rrnl they cease to function and fall oil'  prematurely. 

Young bud,.  are destroyed completely by the adults. Tn the rains 

and curly winter the degree of infestation is sufficiently reduced for 
the trees to recover their vitality. The insect is not uncommon in 

the natural forests. 

The pits  are shallow, pale yellow in colour, and appear like small 
swellings on the upper surface. Each depression harbours a rtympli 
of different inslars, closely appressed against the leaf surface, 

Tho adults jump :Actively and fly about on the neighbouring 
braneltes. They are in the habit, of rapidly vibrating-  their hotly. 

The egcs :0 dopositod singly or in groups on fresh growths. The 

egg is errs-`11 'a11 (0 in colour, oval, slightly curved, faintly sculptured 

and is f111 0 she d with 	small basal projection. It1 is 0.21 111111. long 

and 10'10  tem. broad, bearing a tail of 0.03 mm. curving upwards. - 

The young nymphs 111'0 cream white, oval in shape, having pinkish 
red eves.. Later stages are pale yellow, broadly oval and fringed 

Kith sma11 	. A mature nymph is about 1.12 rtrau long and 

0-8 elm. broad and the humeral :Angles of the wing-pads reach the 

eyes. 

The nyttn-TH1110 active and shift, -when the leaves -wither, to other 

Aminfested 1,z. :o.- cs. They exude white sticky globules of honey-dew 

from the anus, 

26. Pitylloplecta sp. 11. 

(Plate IT, Fig. 17.) 

-Forms clnLnlar-galls on the twigs of Peintivs cirpilltrlieri (poplar) 

al. (lhasiclial ,  'Alt:It:in, Punjab, 

The eels ■- ary in size froin a small pea, to as touch as half inch 

across. 	(0' 	 more galls inay ecatlesce to T01111 

cot 	gl 	moss. 	These galls neeur Nnlvlvliere 01)  the shoot 

01111 ire 	 ,4i11);Ifr , r1 -w;11' (ht‘ bronelting oft'  another shoot. 	The 

gall is unicellitTar 111:\ 	a relatively thick 1A: alland utinvinpathai„ 

Ils inner sans's:— 	while sinlesid 	sirttell avid is ,,I1(}1)<I'y . Thf, 

and shrunken and dchisee by ell fty, the.  i orn  

ed,guti of which reflex to free the winged insect. With the growth of 
1:11n * .Yn:t.r.`.1 the  base of the gall remains and expands into a rough sear. 
Where galls have fused together, One or two galls may rupture and 
the ()thers start rotting away due to the interruption to the sap flow 
caused by the splitting. 

Physiologically, the vitality of the plant is affected to a certain 
extent due to the chock of the sap flow, but the shoot is not killed. 
The gall does not distort the local growth of the twig except when 
occurring at a bifurcation. The drying up and splitting lip of galls 
sitnnted near bifurcations of shoots may cause distortion of growth by 
(1) causing the lateral shoot to take off at an obtuse angle or (2) by 
killing back the-  leader in the direct line with the survival of a dis-
placed lateral. The dying back of yearling twigs is sometimes due 
to this insect but is not noticeably en 11t0sse sufficient to 01-1M0 
WhOleSt110 crown dying hack, 

Galls are not found during the hot `0,11F40n and make their appear-
ance in winter. In February they become -prominent and the adult 
emergence begins in "Klarch. The cycle seems to be annual. 

The -nymphs 111'0 pale yellow with greenish tinge in the abdomen, 
eyes pale grey, antennae and legs light grey. They are flocculent; 
and exiale sticky liquid from (lie antis. 

27. :f?hyllople to sp. AA. 

(Plate IT, Fig. M.) 

Forms pit-galls on the twigs of Poplin's oppluatioa (poplar) at 
ATultau, Punjab. . 

The pit-galls are formed by the thickening of the bark in ono or 
two years old twigs. The depressions fire deep, circular or transverse.- 
elliptical in plan, with swollen rim, Each is occupied by a nymph 
in various instars. When the pits are crowded together they form an 
nlveolate relict -tint:km of the bark which completely cheeks the longi-
tudinal growth of the twig, although owing to the increase in hark-
thickness its diameter WOW'S disproportionately. 7n Severe. attacks 
the twig dies in one season: when ale insects are in more open forma- 
tion there is a considerable, distortioil and swelling of the  har-k-  which 
dies in patches. The internal effect has not been examined but there 
is a -oink shirt produced which extends into the, eortex for irregular 
distuwes and the wood becomes brown in places,. A few' eases of pj 

rilq have been• seen on branches of onchttlf inch thickness, The 
galls are much less Nunn-ion nn licaliny twigs limn cu 01,,,, iothdy a ll _ 
healthy plants. 	'Deserted pits become shallow pores and eventually 
disappear, 



fill 	 Indio/ Pore:4 Record:;, 1.:nteamIelo. 	[Yob. 1. 

This insect may (t) cheek the growth entirely and kill :1 twig in 

one :1(o-son or (1)) reduce its' l0ngit11(1111111 grrnall ;Ina cause distortion 

without killing it in the first season, (e) cause, the dying hack of 

the subsequent years shoot (if unattacked) owing to the interference. 
in the sap flow due to the partial death and distortion of 1110 con-
ducting layers in the older part of the branch, • 

The test is not visible during summer months and its attack COM - 
1» 011ell5 in winter. During February and March, nymphs of various 

stages RIO -CO1111(1 :11)11Ild an 1,1 y and they transform into winged adults 

in Alarell-April. 

The nymphs are broadly oval, With flat dorsal surface and bulging 
venter which occupies the pit. Young nymphs are pink or yellow 
coloured and most deep in the pit while the older stages show fuscous 

markings and completely roof-  the surface of the pit with the bark 
level. The sternal region has two pairs of long fleshy protuberances 

between the legs -Which evidently press against the sides and bottom. 

of the pit and anchor the insect in position. The nymphs bear :1 narrow 
frim.:;e• around the margin_ of the dorsal surface, • 

Thenympll eases off the stilts while occupying the pit. It walks 
with n slaggia.ing lace when disturbed inal occupies an abandoned 
pit if near-h)'. The nymphs exude white sticky drops of honey-
d ew  from the  hind end. 

sp. 

This is not a. gall-forming species and is quite common on the 

leaves and green twigs of Baultietia imricipito (kaolin:1r) at Debra. Dun, 

P. (II. N. Mot on' 

(a) 1-utility To 1Tosy. 

(Plate IT, Fig. 11.) 

\Vith the ad -vent, of sprint, when the trees flush and put forth 

blos,oins the pest appears in large numbers. The: frees become 

heavily infested with -nymphs of ditierent incims. The flowers shrivel, 
fail to dc-velop and drop to flue 3r011011. Drain of sap from- young' 

foliage eunse:--: the, lobes of the lamina to  Sold. The  leaves appemr  

fickly and eve-elm:11y sue/noel) to the fittaelk. Thus time: after time 

it 	:Moots are given out In attack and the tree is defoliated. The 
injury re'•ulls in a redneed rate of growth rind unthriftv condition of 

tie' infested ir:•es. 	Young: plaids are dwarfed and stunted. 	The  

No. 2.] 
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degree of infestation drops to a minimum during the rains. 	ThQ 
nymphs are washed away and the trees regain their vitality. 

(b) LIFE-HISTORY AND HABITS . 

0 VipOSition.--The female lays 	scattered about in the folds 
of soft buds and on tender leavcs. Freshly laid eggs are cream 

. white and upon aging turn black dors::_dly and light black ventrally. The 
egg is narrowly oval, 0.30 min. 1,113 and 0.11 mm. broad and is 
glued in the plant tissues by 100110 of a short basal process. 

The total number of eggs-laid U-: four females in confinement, is 
991., 1473, 459 and 340 within a duration of 17, 30, 20 and 42 days 
respectively during April—Novembr. 

Hatching.--The incubation jieriod. Occupies 3 to 5 days in summer 
and 7 to 10.days in winter. 

Nymphal instaru, 	The -young nyLfplis are pale yellow, sometimes 
Nvit1 light orange tinge; thoraK.If eat.i::.g: small light black plates. Half 
mature nymphs are light y.:-now 	lth 'orange tinge :having darker 
thoracic plates and wilfg-loncs- 	with black tinge. Mature 
nymphs are yellowish green or 	 orange with crimson eyes; 
he:ja pla tes, dista l ha lf of antemia• 	wing-pads, thoracic plates, tarsi 
:tad caudal plate black, re-4 of ante: :uu light grey. A mature »ymplt 
is about 1.82 HMI. long, and 1:10 min. broad, with the  wing-lobes 
projecting well beyond the .co111.10 of flue body. 

The nymphs exude opaque 11111111 covered with white waxy »latter 
as a projecting cylindrical hoop. They do a lot of wriggling, pro-
bably to detach. this sugary filainer.:_ from the anus. 

The- nymphs undergo Tive 	before adult einergon,:.e. The 
nymphal period occupies 11 to `..71y5 during summer and 28 to 03 
days during winter. 

ildtilts.—The longevity of Male and female was 35 and ,19 days 
respectively, - but they secm 	e loner out-of-door. 

Seasonal history.--Adults, 	 all stages and eggs are found 
Simultaneously on the trees chtrl:1 01 51ng and summer. The genera- 
tions overlap and no definito I, 	be recognised in the  
'The density of population is co-.:sl.deralbly reduced in the 	1.11 
the cooler 	d l ns the 	 ::etive and the generations are 
much prolonged. ' At the time olj 	 the nymphs crawl on to 
the green shoots for nourishment. This lasyllid passes through. eleven 



Adult 
einerginico. 

1 	29'30 Apr. 

Miiy 

23-20 dime 

21-25 ,Ialy 

8-11 

20-22 

5 

I ml Ian Porc,141 t co rd 	tom ol,w 	 [Yob. I. 

generations. annually (Table 7). '.Total duration of life-cycles topes 

to •ri, da■ s in summer and 	to 7)) days in winter. 

TABLE 7. 

Statement Amnia(' r7rtratiort of 1 fr:-0 ycles dating 193,Y-53. 

Nylkmiod 

(hays). 

TheLoGy 	l'sy.f.upAr; (.11omon.) 

The ,young nymphs 010 pale yellow with lip of antennae, black, 
legs pale brown, eyes pinkish red, and abdomen partially Orange and 
black. Mature nymphs are ,yellow with bluish 91.0101 tinge, antennae 

pale brown wit”' black  nPices/ gslight brae n, nhdollien orange  with 
green or brown. tinge and wing-lobes light brown. Tie body with 
wing-pads is fringed with setae. 

The _nymphs are active, gregarious and feed at the arils of leaflets 
and between unfolded buds. They exude white threads of honey,. 
ci6w, 

The egg-stage occupies 4 to 5 clays during August and September. 
The nymphs overwititer from mid-September to rnid-March. 

22-25 uar. 	0.7-30 

3-5 May l 	4.-5 	19-25 May 	10-22 	20-26 

20-30 May 	3-1 	11-30 Juno 	10-35 	22-33 

27-30 	 .1 	18-29 ,1 uly 	21-39 	25-30 

95-29 -filly 	 :5-15 Aug. 	.11-21 	15-25 

12-15 Aug. 	 29 Aug.-5 	17-2-1 	21-38 
Sept. 

3-0 	 -I 	20-29 Sept. I 	17-20 j21-30 

, 	.-1 	 17-25 Ocl, 	 23-3) 

	

21-20 Del., 1 	-1 	1 . Nov.-1 	 32-42 

	

5-12 Doc. 1 	7-10 	23 Jaen.-0 	 60-50 
Feb. 

	

6-10 IP,.4). 1 	6 	1 1.7-28 Alai.. 	 45-56 

5 j 20 Apr,-3 	2.1-37 	29-42 
May. 

Win,ii?',.:=y110, sp. n. 

30. Tenaphalara acutipennis Ntiwayamii. 

.ETiova.yama 	Trans. Sapporo Nab. • niot. 500. 	2, 	p. 	151:), 1003. Formosii, 

Crimil'ord : (7. eidmir.,-fit). floc fad. line. 7, pp. 432-33, 1912, Oh silk 
Paso. 

Fletcher : Peport Proc. Second Fa. 	 p. 131, 1917. 
Craitifind : Phil . .0. Sci, 15, pp.. 161-165, 1919. 	Collected on SlcicHlio 

1,117.mi, [num. Province, Lot 

thanakrislina Ayyar 	Ind. Mus. 26, p. 623, 1021. 
Rahman : 	eimiefobt), 111d, ,11. Agri. Se.i. 2 (4), pp. 367-370, 1932. On leave:', 

of hum hux that/Nairn/it, I'asa. 
Mafia and I11. 	(ClenopAolool elonyith,) Intl . J1, Agri. Sei. 2 (6), pp. 

513-570, 1932. 

Collected ilnd bred from nymphs on the leaves of Dombax 'ma/w- 
hat/cum (-wood) at DeItrit pun, Li. 1'. 	 Mafia coll. and 
myself) during.  January and December, 19519. 

The infestation begins in winter and the rapid increase in insect 
population causes., the leaflets to wilt and turn yellow. Frequently 
some. of the leaflets or the. entire leaf succmob to the aback bid; 

the trees are not seriously affected as the leaf-shedding commences 
soon after. 

',Rahman describes the five nymphal stages Oinder the synonym 
CIO)) g o Ia). 

This psyllid WHS. 1- 0C01:(-Hil 011 A/ urr,tjlu 7 rnruigii (gandla) at Debra 

1)nu, it, 	, iu 'arty Alga-;t, .10l;l3 (15.. N. 31,11110r cull). 	 31. Trioxa. Retched. Crawford. 

()H11 .!; 	 "2;1'1101'011y snilrr Intro 	1);-:'1!1(1 attnek. 	'1110 

0111;;101.E;, scattered about, (01 fresh growths and 

a\ils 	voun,...., leatlets, The ec:c; 	oval, glal)rous, 	 Him, 

long 	0. 1d 'non. broad ,ind bears, a si.ort proccs:-.., and '1 	Olg 11111- 

111 c' fil:rlur nt 

 

of 0 . 21 milt An orang.-, coloured spot is visihle when 

the, egg is itiature. 

crowcool : 	furl, mus. 7, • p. /131, 1912. On ("Indio(' orborra, 'rasa, -Mbar; 
Phil. 31. 110. 12, p. 173, 1917, In gnils of 7'reniia op., Coin)tintore; 

.11. 	p. 190, 1919. Singaporo Pee. Tnd, -Alims. 26, p. 621. 
1921. 	eis: galls oil 10:1 VOA of 1'1'011.1,1, C“indIntore. f,, India. 

P:tmArHm. Ayynr : Poe. Ind. Mils. 26, p. 62-1, 1921. 
Ilahman : Inil. 31. Agri. Sc), 2 (4), pp. 3,58-377, 19:i2. From leaves of .7'remia 

sp., Paso,. 
11 



No. 2.1 	Blebonv On Tun PsvniAnAH (llorulltrui.) 

f 11(110.1J'orc-4, 	com'd 	1'it AtOitim1rR7 I I, 
	[Voi„ 1, 

Crawrovd, 

Ora wford 	lice. Ind. M us, 7, p. 431, 1912. On 'Peom ine/ 	arjulm, 
1;ihar 

11a ma krilina ;1.yyar : lies.. Ind, 111us, 26, p. 621, 1921. 

This species is found abundantly at Dehriu Dun,. U. P., forming 
galls on soft foliage, of Teriiiimtlia lomenlosa (;grin). It WM; bred in 
September 1929, duly 1921 rind throughout the year 1022 (if. N. 

-Nlatlutni roll.). It was also recorded ox galls on leaves of a hybrid 
towentosa 	Urpiin.u. at New Forest, DOLl'it Dun. 

(a) INJURY TO HOST. 

(Plate IT, Fig. 10.) 

The galls are present, on the upper surface of leaves and some. 
may also be found on the lower surface. An average sized leaf may 

hive as many- 	five hundred galls upon it and shows a speckled 
appearance on the tinder surfaee. Galls are small papillae, usually 
separate hut sometitnes three or four coalesce. to feria an irregular 
m ass. They are :11W ■1:\•ti 11111101.!11101' containing one individual. 

Summer galls are j-,ale yellow with greenish tinge and variously shap-
ed, while the winils-galls are brown, yellowish green at the base and 
generally globular or oval. They are as. big or a little smaller than 

a pea. A. slit-1.'1w delik-.cence oecurs on the ventral aspect of the gall 
and the aperitire is clot nil with thirk white pubescence. The leaf 
tenth which emergence has -finished, appears completely riddled 

with exit -holes due to the falling on.. galls. The deserted galls gra-
dually dry up and the tissues surrounding them shrivel up and die 

back. 
'lime galls are more plentifully formed during April to Jul.y 	The 

post. is  not partichlarly injurious to old forest trees but in young 
plantations :ind nurseries if is disastrous. It has been observed that 

'1', rrcnulato plants rais,ed -from seeds from Coorg (S. India) and 
Burma, and growing along with 	tomenloRa in the plantation at 
New lAtrest, are practically imumne to psyllid attack, The local 

most susceptible and in many places plants of T. Iwo? rpto,,;(1, are  the  

are loaded with galls year ;liter year. 

o 
(1) Lunt ins.roPv AND IlAsrrs. 

0„,./)„,,,./,.„,?. 	The, 	are, fl yed 	either singly or in 	clusters, 

usually sea tterett afro,,] on Irish growt.:12, 	the tilde or leaf-fall, 

Hwy are deposited on young ■ unen sh eets. The 	are 0. 20 mm. 

long and 0. 10 null. hroad; smooth, shining, shghtly curved and 

narrowly oval, and are 	 with rr ,;d,,all basal prOC(`.8S MI', 

VOid of fail. They rr, r crearn white when first laid and upon aging 

tl 11.11 	, 

Egg-laying counts revealed 634 the maximum told 50 the mini-
mum number of eggs laid by the females during oviposition period of 
u p to 12 days. 

111ching.--The incubation period lasts from 3 to 0 days. 	The 
nymph takes about, eighteen minutes to free itself from the shell. 

A'ynuplua/ instars.—The young nymphs are pale yellow with pink-
ish red eyes. Later stages are pale yellow with green or brown tinge 
in flue abdomen, broadly oval in shape and fringed with white fila-
ments. A mature nymph is about 1.52 num. long and 1. 1 mm. 
broad, with the humeral angles reaching the eye. 

The nymphs are flocculent and exude globules of sugary fluid. 
Four moults occur within the gall and the last takes place outside on 
the leaf. 

The nymphal period occupies 13 to 40 days in summer and 101 to 
172 days in winter. 

At/u/18.—They are active and have been known to live for 13 clays 
in captivity. 

Seasonal /thuln.ry.—The insect emerges from the winiiir galls late in 
March and April and passes through seven cycles till October. All 
stages of the psyllid are met with on the host in the held tbrought,ut 
flue warmer period, thus presenting considerable . overlapping of 
broods, The nymphs  of the last-, brood overwinter inside the excru.s-
retires. The total duration of life-cy.cles takes 1.0 to 40 days in flue 
hot season and 1(3(3 ho 177 days in cold months (Table 8). 

There are eight generations annually of this species. 

TABLE 8. 

Statement showing duration. of life-cycles duriag /93V-33. 

No, 
gonora- 
Ilona. 

F,gg-layin,  flat clling. 
_I noulao 

tin!) 
i)oriod 
(Days). 

• 
Adult, 

olac!rgonco, 

Nymphal 
porlod 
(Days). 

T■ d a 
(lurid 4 
(Day. 

1 24-29 Mar. 28 Na,'.-? 4 25 Apr.-11 28-35 32-3 
Apr. May. 

2 .29 Apr.-1 2-4 May 3 27-30 Nay 25-28 2S-3 
Mu, 

31 -1\ lay-2 3-5 	Juno 3 10-26 Juno 13-23 16-2 
' 	jinn. 

4 19-22 Juno 22-25 Juno 3 9-13 July 17-21 20.3 

5 12-11 July 15-1S July 3-4 5-15 Aug. 21-31 21-3 

Ii 8-11 Aug. 13-17 Aug. 5-u; 2-12 ■lopt . 20-30 25-3 

7 6-9 	Hopi,: I`2.15 Supt. 6 11-22 Oa. 21)--1U 35.-1 

S 13-1S Oct. 18-21 Oat. 5-6 2S N ar.•8 161-172 166-7 
- A Pr. 

31 .2 

sit 

6 

'S 

1 

6 

77 
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83, Trio:,in, 	 Crawford. 	 PARASI'llE11, PPX.D.A.r.i.`01.ZS A.11-0 ANTS. 

(Plate I, ItIg. 8.) 	 Parasites and Predators. 

Crovford : 	 Sei. 12, pp. 173-174, 1017. On Eugenia jumbo/0m Ptia, 

namakriAlla A y p: : 	Ind. i\ [us, 26, a. 621, 1024. 

This species was bred front galls on the leaves of Pitycitia. jambo- 
Iona (janion) nt Dehrit Dun, U. 1'., during 	1032 and 1931 
(it, N. Abalhor 	It i5 a rare species. 

.Calls ore formed on the upper surface of leaves and are either 
separate or coalesced in a mass of two to.eight galls having separate 
loeuli. 'The. .galls aro .sinooth, hard, of green colour suffused with - 
brown end more OF less globular on. oblong in shape. A typical gall 
is about 7 Mtn• long and 5 min, in diameter and uninymphal. 
When mature, it. splits in several lobes and turns to dark brown 
colour on drying. I 

The young nymphs are inde yellow with orange coloured eyes. 
Half mature stage are pole yellew with bluish or blaCkitill tinge; 

anleninte and legs grey and abdomen orange 	 Pull-- 
grown nymphs are broadly oval, yellowish or•bluislt green with light 
black tinge.; iintonlli10 black, legs light black and veld cal side of abdo-
men bluish green. lt is about 2.9 min. long and 2.1 non. broad, with 
the immoral angles a the wing-pads extending forwa rd almost to  the  
ontorior .Inurgh, or cyeO. The nyinplis fire slightly flocculent and 
fringed 	small filaments. .Drops of .honey-dew are exuded by 
the nyinplis inside the.galls. Four exuvine have been counted inside  
a mature gall and the nymph sheds its final skin outside on the leaf. 

The adults are active and resemble the surroundings and hence 
are not easily discernible;.  

3_. Ttioza. 6135Q1:11)3 Ducliton, 

1(.1 , c1o 01, :  (/).,y//, obsob, /,/) Tnel. ;`,Ins. Notes. 5 (2), p. 35, 1900. c..-x lear•g01.1s on 
Dio.,p,p•os 	 Thai m, llfonhay. 

1.■ rogf ,,a1 : 111,1. 1\61::, Note.;. 	(3), pp. 111-712, 1900: 

hLolelein : Dppi. Note':, 1, pp. 130-131, 1902. 

Lorroy : 	 Li(o. p. 743, 1900. 

YS■ lr : 11,,e. To]. 	Lt:;. 25, p. 623, 1921 

1•'ol:c:1 inc. 14 (13). p. 111, 1930, 

These psyllids are subject to attack by parasitic and predacious 
enemies, which are  pot yet specifically  identified. The percentage 
of parasitism appears to be fairly high in the case cif Nitro/Ai/VI 

dopre8mt, Phaeoptorm, lentiginosum, 	-;1). (no Thwitinin vario- 
(Iota), Tri(ma fletcheii minor and l'hylloplecto sp. (us pit-gulls„ 
Shorea robusta). 

-The nymphs suffer from many minute foes belonging to Chalei-
doid, 13raconid , iclineumonid, some predators and casual eneinies 
such as the caterpillars of moths which destroy the nymphs while 
feeding. Cludeids are the most common and attack the nymphs 
in all stageS but generally the third and fourth instars arc preferred. 
Parasitised nymphs are distinguishable when the parasite grub 
pupates, the former appears swollen, brown or black in colour. 

Among the predators are Coechiellid (Lady-bird) beetles and their 
larvae, Chrysopiet larvae, Kyrphid litrvae, Copsid and Pentatonlid hugs 
and their nymphs, They either feed upon the hi)sts or suck tInns 
dry. 

The adults are victimised by the several species of Spiders, 
krantidne 	1031) and by the above predators except Syrpllid 
larvae. Two or three species of ants luive also been observed 
attacking the nymphs and adults. 

Thee rotting galls ore invariably found occupied by the larvae i:if 
Dichomocis  puncliferali8 	w114,11. are gallivorous. They destrey 
healthy galls of the cOngloinerntion along with the oThing  galls end 
consequently the nymphs inside are sacrificed.. 

The parasites and predators rcitred from the various species of 
psyllids arc mentioned below:. 	 

- 1. Aps yna  cistellatas—Chaleid: 1 species. Syrphid: Boom 
pulo lti Irons Aust:, during April. 

2. Arylnina sp.:—Coceinellid: . Brumns miturnlis Fob., Roe/olio 
sp., Chtioniones 6-macithibi . houltdata Sch., Ocnopia 
sauzell Muls. Chrysopid: Chrysopa sp. Two larvae were 
caught, on 18th May, 1934, which pupated on 22nd i\fay, 
1931. The lacewings emerged on 20t1i May, 10.1, 
showing a pupal period of 7 days. 

3. Curotrioza sp. :—Chalcid: 2 species. Syrihid: Bacca 
ohifrons A list. 

4. Enithalcrux vittalus:—Clmleid: 1 species. Syrphid: Purn- 
gns serralus 	 Coeeinellid: 
Crotch. Its grub wits captured On 10th Jme, 1933 and 
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pupated on idth June. The beetle emerged on 19th 
June, a pupal period of 5 days. Atant-id.: eircohoicr 
urbana. Flthr., Drip/mho sp., Ilicrodala. was wood 

	

Pau roc.,  ph Oa st): 	: 1 rare species. 

Cu. noitro psyflo 	hrt semi 	: 	2 species. During . 
the galls were destroyed by a  small  bird. 

7. Pau ra psyllo 	p re ssa 	 : 3 species. 	Braconid: 
species. 1 elmetnimnid : 	1 species. Cihrysopid: 	one 
specimen emerged on 2-1th 	11)32. Tlro nymphs, 
in- some of the galls wore infested with minute mites. 

F. Paaropsy/Ift sp. (ex 	 Picus ylo o 	 : 
2 rare, species. 

9. Mateo plc ran I en lig inosum .—Chnleid : 1 species. 	The para- 
site emerges by gnawing a circular hole at the candid 
region of the nymph and boring another in the gall- 
tissues. 	• 

10. Mull() pl del a. yard ncri : 	Chalcid: 2 species, one of them 
emerging during February-March. 

	

h tam 	: 	: 	species. 	Goceiiiellid 
Feronip. cordoni 	One specimen (G. D. litutsin 
cull.). 	 - 

12. l'lryllnl>lcclr> mallolicnla:—Choloid: 2 species. Braconid 
species. Syrphid: Bacca pulchifron.s Anst:. 

13. Ph y7.1 pl cr la sp. (ex pit-gall, Mallolus 	ppinon si s): — 
Cindoid : 2 species. Thintatornid: one species. Chry- 
sepid : An/. ylaidoy-1.: sp. Its 	larva was. caught en 
121h May, 1931, which pupated on .18th May and 
transforrooil into Ineowing on 2,6111 May, with a pupa' 
period of 8 days. 

plc eta sp. (ex pit-gall, Shorea rolot sta): --Cladcal: 2 
species.. Coccinellid: C%1r.iloan eates 6-ni (a:1110a f. undnial a 

Cociophore sp. Its larva was found devouring 
the nymphs on 26th June, 1033. It pupated on 3rd 
July and on 7th Jiffy the beetle emerged indicating 4 
days 	pupal 	period. Syyphid: 	pita erophoria janana.  

	

mind 	('rrubnlcr vrbana. Fahr., Thfipltabe sp., 
1 i elan:1111a ',ors twood Kirby •  

It8. psyno  tip.  (on  13,111 1l iaht  vsriegala):—Cladoid: 2 species. 
F;y rphid 	R occo pule hif ruats Gust. and Rithacro phoria 
jauaeo, AVlied. Coeeinellid: Conch/a/o stiptc,m.p.fhwtoto 

	

Oe o pin say ;la; 	, (Urilo Incites 6-ntaculnlrr  

f. ltw/itioto Sc.h. 	lanutifl 	Orrolfotet"ttrbatta Fabr., 
ciphob c sp., H. i(uudyla westwoodi Kirby, 

i\io. 2,i 	litOknOY 	TM.; Ps V t,1,10,9-:, (1 to, \101".e.) 

Ponaphalara. act, lipannis 	 1 species. S,yrphid 
11  "ea pulchif 1"8  Aust". and 8 illaer() Ph1tria /ot" wied . Theste have  hem, recorded  at Pusa, feeding on 
the nymphs, during November—February and Novem ,  
her respectively (Eliatift and M. Shaft, 1032). 

17. Trio,3 o. fietchcri 	i nor :—Clulluid : 	3 species. Mantid: 
(Jucoboter turbo no _Vnbr. , Doi ph ()be sp . , filerodnla we et-

1000(/ Kirby. 

18. Trioon jam bala aac 	 : 2 species. Braconid: 1 
species. Chrysopid: one specimen of Chrysopa sp. 
Capsid : 1 species. 

Ants. 

The specimens of ants associated with psyllids were sent to 
Mr. B. I). Alukerji of. Calcutta University for determination, who 
notes, "the symbiotic relationship of ants to Ilomoptera, called;  
trophobiosiS, is well }mown. The ants feed on the excrement of 
the llomoptera, and in return afford them protection. - \\I-e. do  not, 
however, possess exact information of the species of our -Indian 
amts • that attend Psyllids. 	\\Theeler  (1.910, p. 350) remarks, "the 
recorded observations on the relations of these insects to l'syllids 
appear to bo rather nieitgre.." The. collection on which this note is 
based., though small, is important in as much as it represents ex:01111+-S 
of ants that were found in association with l'syllids, It is also of 
interest from the  point of view 	of local fauna. 	The collecti(al 
contains examples of five species, four of which belong to Campm,..a- 

/floe and one to 1 )(IT 	 'Hwy were, 	 11 	N. 
Mather during the month ,of Juno, 1034, from New Forest, Dohra 
Dun, U. 1:)." 

	

The species of ants are mentioned below : 	 

1. Camponotits Jniti& Smith. These were suspected to pre-
date upon nymphs of Pftureeeph.o/o sp. on. Kw? ia 

These . were found to 

2. Camponolus .uompressus Fahr 

3. /Ica fah& eple putchella Forel. 
	! hinia varier:10.a; 	E pita- 

attend Psyl.la sp. on flan-

Ions villa Ins on Ca ssia 
I fistula and Phyllo plea to 4. Tapinema Indic/um Forel. 

Sp. on Slawea rabns.'n. 

v. Canyon us parin Finery., attends, Arytaifia sp. on 
proccra. 

Grpve and Ghesh (101,1) records six kinds of ants attending 
;(rylaiuu puncl pen)! is Crawf. amiss., ('nnr ponnlns 	ram prcssus, 	C. 
scriccos, 	To pin nt 	an el a 'Ince phut a , 	:llono>norvtun 	in ( 1 /G il ;J r , 
g owl ill »1 pt. and ()can ph !ilia siva rpl in a. 
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,03,1„,,-; Biology of Psyllidae. 
	 Plate I. 

EXPLANATION OF PLATES. 

Plate, I. 

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

Fig. 2. Pit-galls of Paurocephala sp. n. on leaves of Kydia 
ealyeina: 

Fig. 3. Galls of Pauropsylla sp. n. on leaves of Ficus 
roxitrOhii. 

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

Fig. -5.• Galls of Phyllopleeta malloticola on leaves of Mallotus 
philippinensis. 

-Fig. 6. Pit-galls .  of Phyllopleeta sp. n. on leaves of Shorea 
rob usta. 

Fig. 7. Inquiry caused by Euphalems vittatus to leaves of 
Cassia fistula.. 

Fig. 8. Galls of Trioza. jambolanae on leaves of Eugenia 
ja labolan a. 

Fig. 9. Leaves of Terminalia tomentosa rolled by Phyllapleeta 
hirsuta; also bear galls of Trioza ilectollOi minor. 

7. 8 
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Plate IL 

Fig. 10. Galls of Triotia fletcheri minor on leaves of Termina/ta 
tomentosa. 

Fig. 11. Injury caused by Psylla sp. n. to Bauhinia variegata. 

Fig. 12. Galls of Phylloplecta gardneri on leaves of Populus 
euphratica. 

Fig. 13. Pit-galls of P hylloplecta sp. n. on twig of Populus 
euphratica. 

Fig. 14. Buds of Mangifera indica deformed by Apsylla 
cistellata. 

Fig. 15. Injury caused by Arytaina sp. n. to Albiscia 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 Ficus 
glom erata. ' 

Fig. 19, Pit-galls of Phylloplecta sp. n. on leaves of Ma/lotus 
philippinensis. 

Fig. 20. Leaves of Shorea robusta folded by Cerotrioza H. 


