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Amon gst the recent publications on the biology of Apsylla cistellata Buckton,
a pe st which now has assumed major economic importance in the cultivation of tbe
man go tree; in Utt ar Pradesh and Bihar, mention may be made of the work of Mathur
(1946), Lal (1950·54), Gupta (1953), Singh (1954), Sen (1957), and Prasad (1957).
All the se accounts deal mainly with the broader asp ect of life-hi story, and give no

,;. detail s with re gard to the various developmental stages, n OT about - the aftermath
behaviour o f the immature stages, particul arly the first instar nymph on its emer gence .
Thi s paper presen ts information in three sect ions. In the first section, various

. de velopmenta l stages of this insect have been indicated . In the second section , a
correla tion between the habit of the newly emerged nymph and its habitat has been
suggested, and in the last section the role of Ap sylla cisteltata in cau sing the malfor ­
mation in the shape of conical galls on the twigs of the mango tree s has been
d iscussed.

THE DEVELOPME NTAL STAGES
•

Egg : The egg soon aft er depo si tion look s, like a rectangular block with
- round ed corners. At th is sta ge (in March) there is no d ifferentiation between the
inner contents and the chori on. The egg is almost tran sparent and it can not be
readily separa ted from the embedding tissue without being ruptured or dama ged.

It is after about a month and a half, that is, by the middle of May, that a
s light change in the size is per ceptible . By thi s time. the inner watery substance
also stiffens to more viscous con sistency, and the eggs can be taken out ' of the
crevice s, if handled carefully. It is slightly translucent at thi s stage and measures
about 0.318 mm. in length and 0.289 mm. in width (plate fig. I) .

Further dev elopment is discernible after about another month (middle of
June ) when it starts assuming con ical shape . with the apex pointing downward. The
colour becomes miIkywhite and the inner contents become differentiated from the
chorion which is tran sparent. From the middle of July onward. the embryonic

development proceeds with somewhat faster pace and the maximum growth in size
~
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appears to be altained by t.be end of this month . By tbe middle of August, the
downwardly pointing end becomes conical, the eye-spot begins to be visible, and
there is a suggestion of the leg-pads (Plate figs. 2, 3 and 4).

.In September, the embryonic development is very rapid, and a lmost all the
organs, such as, eye, antennae, mouth, legs and abdominal segments become, more
or less, distinct, although there is no differentiation in tbe body region. In tbe

. .
thied week nf September, most of the eggs are ready to hatch (Plate fig. .5,-6 and 7).

Nymph : The newly emerged nymph is a minute creature, not bigger than a
pin .head and is almost invisible to the naked eye. The gener al colour of the Qi>dy-is yellowish with red markings all over when seen under a lens. These red streaks
- I
are arrayed horizontally in a series of broken lines on each segment so as to give an
impression of undulating bands in loogitudiaJ rows. There are five such rows (one
0 0 the mid dorsal region, ~o addorsal bands on either side and the two on dorso­
ventral margin) visible on the posterior end of the body. All these five rows of red
streaks seem to converge at the abdominal end (plate fig. 9).

The head and thorax are not differentiated at this stage. The eyes are
red and conspicuous in front of which two unsegmented setaceous antennae can be
seen. The whole body is naked, that is, all the segments are devoid of setae, or
hair , excepting on the leg where a pair of very small hook-like spurs at th e tarsal end
is visible. The first instar nymph is of 0356 mm. to 0.364 mm . in length and 0.233

mm. in breadth.

At the end of October. there is a perceptible growth in size and a ll the red
markings, excepting the red colour of the eye disappears : The body segments are
more conspicuous and translucent. The ground colour of the body is brownish
yellow. Thi s stage corresponds to the second instar (Plate fig. 10).

In tbe fourth week of November, wing-pads dev elop in tbe majority of the
individuals. Antenna] segmentation is noticeable by this time . The individuals
grow up in size, but no differentiation in head and thorax can yet be seen. The
ground colonr of the body remains brownish-yellow , and the colour of the eye
deepens . This stage corresponds to the 3rd. instar nymph (Plate fig. 11).

By the end of December. there is an increase In size of the wing, the antenna
grows longer and its segmentation is more distinct. The mouth· parts in the form of
a beak becomes visible . There is not much of change in the body colour, but the
eyes take st ill darker shade . This stage corresponds to the fourth ins tar (Plate­
fig. 12).

.. Indian J. Bnt., 1J .•
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EXPLA!'lATlON OF PLATE FIGURES
1-3. Egg: 1. at the end of 2nd week of May, 2. at the cod of 2nd week. of June. 3. at the end of

2nd week of Joly ;
4 --7_ Embryos: 4. a t the end of 2nd week of August, 5. in 1st week: of September. 6. in

2nd week of September. 7. in 3rd week of September.
8. Hatching of the nymph9~15. Nymphs: 9. new!y hatched nymph (lst week of O;:;toberl. 10. Second instal" nymph (4th

weekot October). 11. Third instar nymph (4th week of NoyC?"m.ber).~2. Fourth inst~r. nrm~h~
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In the third week of January , differentiation between the head and thorax
I S faintl y visible. An increase in the size of the wing, antennae and other parts of
the body can be seen in most of the individuals. Segmentation in the antennae
becomes much more prominent and ten segments can be distinctly seen on each
a ntenna. Tarsal segmentation also becomes visible by this time. Towards the
middle of February, the differentiation between the head and thorax becomes more
distinct. The wing-pads grow up nearly to ' reach the abdominal end. The tarsal
-segments become clearer. This stage corresponds to the Iifth instar (Plate fig, 13
and 14).

By the fourth week of February, the differentiation of the body regions, that
is. between head, thorax and abdomen, becomes complete. The frontal suture can
be seen at thi s stage. The antennal segments are exhibited more prominently. The
wings grow to cover up the abdomen. The tarsal segments are also well developed
by this time, The eyes become almost dark. This corre sponds to the ultimate
nymphal instar which is soon followed by the emergence of adult Plate fig. 15).

The various stages described above are based on examination of large number
of individuals from the galls a t regular weekly intervals.

The adult : The adult psyllid measures from 3 to 4 mm. in length The
thorax and head are black and th e abdomen is light brown in colour , The antennae
moderately short and the head prominent. Th e thorax and abdomen are well­
developed . The wings cover the abdomen entirely, rather exceed the length of the
body . The antennae are setaceous with 10 segments. The leg is covered with
setae, the tibia is long and the tarsus:is segmented. The hind pair of legs is longer
than the other two. The males and females arc similar in appearance and general
characters of the body , but the females are sligh tty longer than males ; differences
are also marked in the shape of the abdomen. In the case of female it is slightly
bulged up whereas in males, it is taperin g. (Plate fig. 16).

BIOLOGY AND HABITS

Adu[!s : The life cycle of Apsylla cistellato is completed by the end of
February, there being only one generation of the insect in a year. Emergence of

adults from the conical galls commences from the Iirst week of March ; the pace
'being much slower at the beginn ing, reaching its peak by the third week when about
70 per cent of the psyllids quit their nymphal abode. Oviposition commences
shor tly after the adult psyIlid s make their exit from the galls. The pre-oviposition
period is very short, ranging from a few hours to one day. The adults a TC very
shorthved and die soon after ovipo sition .

" Indian J, En t,; 2J ••
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• Tabl" .wiag the co.relatioD. between cgg-laJUIg .... pJl-for ... ioa (t'57)

No. of r No- of leav es No . of leaves No . of No . of nymphs
Particula rs twigs containing without galls found insid e

eggs eggs formed galls

With eggs. I 17 1 21 51
2 2 5 2 I
3 11 2 33 91

• I' • 21 290
5 10 6 12 18
6 • 7 I Nil

W itboutqp 1 Nil 13 Nil NU
2 NU 11 Nil Nil
3 Nil I ' N il Nil

• Nil 9 Nil Nil
5 Nil 16 NU Nil
6 Nil 7 Nil -N il___ ~___u_._..__ _ _ __ -- -- -

(1958)

With eggs . 5 17 3 18
2 3 19 1J 51
3 6 12 1J 43
4 5 8 11 32
5 3 9 1 44

6 • 11 9 39

Without eggs 1 Nil
"

Nil NU
2 Nil 18 Nil Nil
3 N il 1 Nil Nil
4 N il I S Nil Nil•5 N il 19 Nil Nil
6 Nil 21 Nil Nil

Ovtposit ton : Eggs arc laid sing ly in slit s embedded in the tissue of' the mid­
rib of the underside of the new flush of leaves. Th ey are inserted alternately by
puncturing tbe tissue along th e both sides of the mid -rib on the dor sal-face of the
leaf in quick succession. The actual mode of egg-laying has heed ~eSCJi~ in detail
~~(1951) and our ; tudies. too, ar~ in_conform ity with hisob servati o;u :--Th e

-number ef eggs so laid largely depend s on the leaf-space , and on an average 65 eggs
were observed on a single leaf; the max imum being 73_ It -is in the egg-stage that
the continuance of life-cycle is interrupted for a considerable period. The whole of
summer and the rainy month s are spent in this stage, although embryonic develop .
ment proceeds on with quicker pace toward the latter part of the incubauon period,
that is from the middle of Augu st onward s. The egg-spots a long the mid-rib which
are di scernible at the beginning in the shape of tiny specks. become more and more-
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conspicuous with the advancement of time. The colour of tbe egg-spot wbi!",
appears initially pale-green, changes to olive green and later on. to deep green
bordering with brown. Most of these specks. turn into spindle-like bodies baving'
dull brown colour with some blackisb tinge. Dissection of large number of crevices
revealed tbat viable eggs were recovered fromonly tbegree;;;Si1spots. while the
blackish o~ ' brow~isbspo~j"'~ly .COIItained dead or dried ones. Fungus

identified.as !:..estalolia sp. was.found growing . •~~er. ~eiling tbe entire . egg region \
and confiincd ·only to .the:grCClllsbspecks 'contlluo ng y,able CJll!:i.It aho 'ptotccts
the eggs by forming barriers against predators . •. ~

Nymphal Period: Hatcbing starts about tbe cnd of September. or beginning
of October and continues throughout October. lasting up to the 1st week of
November. It is at this time that new buds also appear wbicb eventually
differentiate either into sboot-buds or develop into conical shoot galls. Thus tbe
first instar nympbs can be seen on the egg-infested twigs from tbe first wee!<of
October. This period of tbe emergence of the nympbs. more or less, synchronises- .-- - -witb tbe plump stage of the&!'leaf-buds wbicb are just about to 0.l'en.
•

The batching out process is rather complicated and a nympb has to struggle
bard for about 2-3 hours to disentangle itself from tbe crevices, The actual edosion
i. effected by breaking the cborion into two unequal parts (2 : I). tbe larger portion
being left bebind in the slit ; whereas the smaller piece is carried along with its
abdominal cnd by the freshly emerged nympb. In order to free from the stuck eod
of the egg-shell, a nymph has to make special effort by contraction and expansion of
its body up. down and sideways for a/>out 15 minutes, A maximum batching was
observed to occur during the early hours from 6 to 9 A.M . (Plate fig. 8).

Habits of the newly hatched nymph : Tbe newly batcbed nymphs do not
remain stationary near the seat of oviposition, as reported by previous workers.
Tbey' start wandering about soon after emergence ir;m tbe egg-shell and eXliiliii an
instinct to migrate towa~the leaf-bud," They appear 10 avoid any kmd of
obstacle in the wayand change their course as soon as the y come across any such
thing like fungus colony etc. They prefer to travel along the edge of the leaf until
they reach a stem or an axillary bud. The general tendency is to visit these new
buds one after the other . While doing so. they stop for a while on the top of a
bud, presumably with a view to explore the possibility of finding their way inside.
Failing in their attempts to do so, in the event of the buds remaining compact and
unsuitable at the beginning, they werenoticed to move on to the adjacent or the
proximal bud . In this manner, ~hey keep on wandering ceaselessly for bours
together with a few occasional halls. In one instance , this duration of wandering
lasted for about 12 hours after wbich the nymph died for want of a suitable babitat.

t . lodian J. Eot.. %1..
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Whcl'reverthe "suitable stage of bnds were available, these 'nymphs were observed to
work their way inside by creeping in tbrougb tbe lower whorl of opening bud, but
tbey did not stay back long and came out in about half a minute 's time or so.
Perhaps the entrance through the lower fold of the bud does not belp in reaching
tbemto the growing point of the ,shoot. ' But wbenever they were able to enter
through tbe upper tbree whorls of the opening buds, tbey invariably remained inside .
them. -Thus .the observations showed that even first instar nympbs can enter the ,
bud pr;;;ided t1iestage is suita.blefor entrance contrary to the observations made

.; r1ier (Lal, .!.~. lhe present observ~s ~so further suggest tbat·t~fi!st instar 1
~Y!'1l'bs would fail to s~vjY.e ;m1.$!ow ~p to ~ next stadium~.if t~eir~!!,~rgene:e
does not synchronise with the suitable stage of bud development. The entire
d'Cve)opmentof the'ny-mpliaistag;takes place inside the galls and is co~pleted in. . ~ . .................- - --'
approximately 5 months' tim-=.!!urin~~ period they pass through six successive
;tages of growth including imagines. 'rbe inside of a gall when split open presents
'a seething mass of tiny nymphs smeared in white fluffy coating. As many as 80
individuals of over-lapping stages were seen in a single gall. • --

.. -;; - --- ,-------
The life-cyclewhich commenced with the deposition of eggs in early Marcb

is completed in the following February, giving rise to only one generation in ..
year.

ROLE OF Apsyl/a cistellata, BuCK. IN CAUSING SHOOT GALL OF MANGO

There are divergent views on the relationship between psyllids and gall
formation on mango shoots. A number of workers attributed the malformation to'
some physilogical factor wbich in their opinion possiply upsets the planf metabolism'
quite independent of psyllid attack, Two principal considerations contributing this
opinion may be: (I) The buds, sometimes, ~ake their appearance 10-12 days
earlier than the hatching of tbe nymphs from the 'resting' eggs and (2) A certain
percentage (about 5 to 10 per cent) of galls have been observed to be free from
Psyllid nymphs.

But it must be noted that at this time, tbe new buds remain in a sort of
hard compact mass, not liable to be penetrated by psyllid. By the time they
become plump, giving rise to separation of_ ~ew scaly ' leaflets. batching invariably \ '
~ommences. :2'ere is tbus usually a

o

synch!.O!,isatio~ of emergence of tbe nymphs
with the vulnerable stage of bud· development. In quite a good number of cases,
such developed buds were found to contain first instar nymphs. The fact that tbe
nymphs exhibit a tendency to go about in search of right type of bud soon after
'batcbing, is rather significant. Then, again a special choice evinced by them for
entering tbrough the upper folds oftbe opening buds is also suggestive in as mucb 'as,
it enable. them to reach the growing point of the shoot, It is difficult to determine
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the direct mechanical injury caused through th• .ageucy of psylJid 'nymphs, Perhaps.
~ ,!he arres~f growth, r::oesu~lc:;ti:.:on~g,:,in",-,--,m=· a",Ui"o,:,rma'-.:=;ti",·o"'n:o!.'-'i'C•.,::b",ro",u:Jg.,h",t,--,a,:=bo=u:.:t.:.b;,y,--,s~o~m::e::·.:.so~rt.:., of

.toxic secrelion by -these nymph. , Further investilltions -as -to how far the ilyml?hal
stage -of Apsylla cistellata is respon;ji,le forinltiating ;hoo;.gall are lnprogress ·. As
. -- -or--'

-regards the second pomt advanced by earlier workers .the author also came -across
certain percentages of galls (about 8 to 10 per cent) remaining free from nymph s, In
this context, it may be mentioned th.at nymphs are liable to be destroyed by
predators. In quite a good number of cases, remains of devoured nymph. as well as
the predators were seen inside these galls.

There is. however. general agreement among the workers with regard to the
relationship between the presence of eggs and the formation of shoot- galls.• Our
observations are also in conformity with the earJier findinp in this regard. Both
direct and indirect evidences collected in a series of observations have shown this
consi~tent relation ship . In the first series. there were three sets-two trees without
eggs. two with mild infestation, and the other two with heavy infestat ions in the
off·season i, e. in the month of June. The final observations were recorded in the 2nd
week of December when it was noted that trees without eggs were completely free
from galls, whereas those with less number of eggs recorded mild incidence and those
with larger number of eggs showed severe attack of galls. In a second series. six
twigs with varying number of eggs and six without eggs were bagged during the
month of June and were- examined during the third week of November . The
observations revealed that the twigs without 'eggs were totally free from gall"
whereas those with eggs were-found to bear varying number of galls on each of them
as may be seen from the accompanying tables.

In the third series. a large number of psyllid adults in pairs were introduced
in bagged twigs of young mango trees bearing new flushes with a view to inducing
them to lay eggs. Twelve pairs of psyllid adults were introduced ' in each of the six
twigs where large number of eggs were laid by them in the third week of March. A
similar number of twigs on the same tree were kept to serve as control and all these
twigs were bagged with muslin cloth material. 1t was noted that a lan~ Dumher of
~s were laid on the YOUn&twigs infested with adult psyllids. !t was interesting
!Ofind that all the leaf·buds wl!!ch apl?eared on healthy twigs tave rise to succulen~
and tender shoo~. w!>ereas those on the infested branches develo~d into conical

~s: It _'¥.a~_ ~~_ f1~we~r~~n..!.he pa~t pl9ed ~y th.u~!!! nY~hl
halchedrrom the 'restinB:.ms. This problem has to be tackled by devising suitable- ----control measures , either by directing them against adults in March so as to stop egg-
laying or against nymphs in October by working out a complete operational
schedule .

Ylndlan 1. Ent., 2Jn
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