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(1) Social Behaviour (UHU®s adRjs)

* In abroader sense, any interaction(ulQ(s2u) between two or

more individuals constitutes social behaviour. Usually, social
relationship implies (}Jcld) interaction among(ys HLi)
member of the same specious. The mere(HLA) presence of
more than one individual does not mean that the behaviour is
social.Various types ((Q[Qw usl?) of associations occur among
insect (sleslotl AYSHL dlcll sl lal HA 8.)



e (1) Solitary Insects.(Astsl,Asd)

When each individual is more or less independent, insects

are called solitaryThey forage(uwl2Ls) independently and the two
sexes come in contact only mate(dd#).The female deserts

(d9&d) her eggs or dies after laying (459) , and does not
look(:ielR) after the offsprings (dlq).



Solitary Insects.(Astsl,Asd)
Wasps (&H3)




(ii) Gregarious insect (AH4&HL & YUML @<lR 5les):

Many solitary insects are gregarious , that, is they form dense
(aluc)but temporary population or aggregations (UYELRS

[ alet, ognl 28d)in response to factors of physical environment or

to share certain common needs or tracts. Thus, light at night
stimulates large numbers of moths and other insect to collect

around it . High humidity under a log causes aggregations of wood
lice . Caterpillars (UcPl3] ade{l San)of the same or different

species may live together and act in mutual cooperation (AUUURA
oll A&AloL).Ladybird beetles assemble together for hibernation .
Locust and may-flies come out in huge swarms(Hlat 2lou 3W) None
of these groups is strictly speaking (MLl 5165 ALl WML (s
o1¢l), social.



Gregarious iNnsect uysui ¥ xuni ¥R dles):
Lady bird Beetles (Q.QO{S @U—l@.)




Gregarious insect (Aysui 3 yaUUl 8lR sl2s):
Locust (rﬂS)




Grega FiOUS INSECt (uysui 3 sl 23+ dles):
Mayfly (Rsci)




Ladybird beetles(QSlat§ @HRN) assemble together for
hibernation(2llctlelst) . Locust and may-flies come out in huge
swarms(HlaL 2lou 30) None of these groups is strictly speaking
(Uil 18 WA Hdul wHlEs «2l), social.

Gregariousness being (8ld)a temporary habit (SIHUAG JEA) it
does not involve(AM1Aal Ucl) any association (¥, 1H%)of the

parents and the offsprings and has nothing to do with the
evolution of the social behaviour among insect



* (iii ) Social Insect: (uUHUBs (525)

* On the other hand , insects of a given species(stssl <l sld
U, ALE datoll) that live together in organised groups (:20%st
$0l2 AYg&)or colonies (cUléd) are known as social insect . In
a social organisation many individuals (ca(scoLd)of species live
together in an integrated manner (datelld dadet)so that each
contributes(Uldle] stH) in some specialized way to the welfare
of all.(As AssA A 52 . olul oll SLAEL HIR)



Fig. 5.29 : The various castes of honey-bee (Apis mellifera)
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(11) Evolution of Social habit
(AULHLS BLEC ol Gesild)

* Among the oldest and most highly developed societies in the

animal kingdom are those of insects.Three hundred million
years ago these societies were already in existence(¥Rel<cl).

Social habit has arisen (Bcusl Ud)independently sin several
order(s(lell) of insect.Transition from solitary to social life in

these usually short-lived animals was made possible by the
prolongation (clewal,ciell ulsau)of adult or parental life and

incresing parental care.First the progeny depended on the
parents, then the parent on the progeny(d(q).



(111) Orders of Social Insects
AH s (Seslel Rl

* Social species of insects belong to seven orders, namely
e (1) Orthroptera — (ortho- straight, ptera- wing)

. Cockroaches, gryllotalpa

 (2) Dermaptera — (derm —skin,ptera-wing) Earwing

e (3) Isoptera- (isos — equal,ptera-wing) termite

* (4) Embioptera — (Embia — genus name,ptera-wing)

. web spinners

e (5) Psocoptera — (psocos- gnawed,ptera-wing) booklice

e (6) Coleoptera — (Koleopteros- sheath,ptera —wing)beetles
e (7) Hymenoptera — (humen — membrane ,ptera —wing)

. Bees, wasp and ants.



* About 6.000 species of insect in all exhibit social insects,
including nearly 500 species of bees, 800 species of wasp and
1000 species of termites and 3500 species of ants



(IV) Gradation of Social behaviour
WML S ddes ol sH(cls0

* Various gradation between the two extremes (AU ¥al vid)of
solitary and social insects are evident(¥u®) in existing
species.(slcte(l Rl wtadl slan)

e Solitary insects @siél,Asd) , such as mosquitoes and

dragonflies, drop their eggs anywhere and go about their
business . Butterflies and flesh flies lay their eggs on food
suitable for the young. Solitary digger wasp digs a hole (wtsl
ullel stadl), Provisions (Ul 82\ gwwcll)it with food such as
paralysed (cAsdldlrd)caterpillars and spiders, seals the

entrance and depart, never to see its offspring which later
hatches(Aclet U o Sst Uil wslR ulad) out and grows

independently.



e Butterfly flesh fly




* Spider caterpillar(@awn)




* Sub-social insects@u wwys (32s) represent
(UlAlA[@cct)a further(uo1n) step towards (<l (& 2uni) social
habit.They provide a mass of food for each egg but remain (d
g3RAU 2&4)to guard the nest or young.In some species of
dung beetles(&aUR UR &l #HR\) female collects and rolls a
ball of dung, excavates a burrow (€2 oleilald,uitslullscl), drop
the ball in, lays eggs and depart (¥l 2&d).In other species
the male assist (d&l2A)by guarding (R&Bl)the dung balls while
female excavates( wislullscll)






« dung beetles(&aUR UR 2&all GHHR))




In still (6% WBl)another species , both the sexes dig chamber
(utSl vllEla 9L6L Bd €2 olalld B.) stock (s2Ul eRell)them with

dung on which the female lays eggs , then quard them until
the eggs hatch. At this time all disperse(aQ? (AW adg).

A Female earwig guards her eggs and later the
young.Cockroaches, crickets , some bugs ,web spinners, and
book lice do likewise.



 True social insect ua wu@s 32s), on the other
hand , forage for food (ulLs @oll s2cll)for the colony
continuously (Udd), the two parents live longer so as to come

in association with many generation of their progeny, and the
young’s cooperate in caring for the next generation. Only a
few insect species have been able (14 ) to develop social
habit completely . Most highly developed and complex of
insect societies are found in termite (Isoptera), and the ants,
bees and wasp(hymenoptera)



Honey-bee

Fig. 5.29 : The various castes of honey-bee (Apis mellifera)
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wasp(hymenoptera)




(v) Characteristics of social insects
AHS (825 ol cruawllsd

e All the social insect possess (U.Qla. @) certain characteristics
in common , which are as follows:

1) Large population (colonies):
Many individuals of a species of social insects live together
in an integrated manner(atelld dla) in a comparatively large

group or population which is not gregarious. Term “colony” is

commonly applied to the complex society they form. Number of
individuals forming a colony ranges from 35,000 to 50,000 in

honey bees, up to 60,000 in ants and several millions in
termites. Colonies are matriarch, i.e. All members of a colony
are the offspring of a single female and hence(ual l9) all have
very similar genotypes (dlejclials 3U ¥y alA B )



 Ordinariy (MHleA ), a society of social insect does not accept
members from other colonies of the same species.

2) Elaborate (%¥(2& =usllell3) nests:

Social insects construct more or less elaborate nests for
protection , storage of food and maintenance of broods(id(d
stncl(l). Some interesting habits of bees, ants and termites

regarding (e{l cltoldlMi)their nest and broods are summarized
(aLeRwd )in the adjacent table(sls s ol sH).



e 3) Extra population of nest:

Some small crustaceans, mites, beetles and other insects
are attracted by the high temperature and surplus food of the
nests of the ants and termites and get protection from their

enemies.They live in close symbiotic relationship with the hosts.
Guests or the outsiders feed upon the debris (su21)or waste of
nest and the dead bodies of the host.

Slave-making ants brings egg , pupae and adults of other ants

and take from them functions of slaves.
JJAlH olotlalcl SlSlall Aot SlSletl €551, Rul WA Yud Usslal cld
8wl doll WA octle sl s2AA B.



* Intruders (4¥QWAR)or thieves (AR) rob(¢letcll Ad) the social

insect of their food and brood.Some betles (e.g.Atemeles) live

in brood chambers of the ants, where the betle larvae eat the
ant larvae with impunity(1%t).Both larvae and adult of the

beetle secreate pheromone(QRlHlat) like substances which
serve to appease (2dulsg)the aggressive

(AUsUs)tendencies(adel,gld) of the ants.
 Predator(2s13l) insects prey([@s1?) upon the social insects,

stylopids attack wasps and bee , while bee moth attacks the
wax of honey bee hives(@QR).



Polymorphism(Caste System)(Hg3Ucll)

* Typically social insects have a division of labour . Members are
differentiated into distinct castes (Assd tld dsteld) , which

are specialized in structure, function, (Reproduction, feeding
, guarding, etc.) and behaviour. Principal castes are the
reproductives (King and queen) and the sterile members
(Worker and Soldiers).Worker are the smallest in size .Queen
is the largest with a long abdomen and lays egg. It lives for
several years. Male are intermediate in size and develop
parthenogenetically (Rcl%otot, wo{ls osolot %ol)from
unfertilized eggs. In Social wasps , bees and ants workers are
sterile female . In termite and some higher ants, workers and
soldiers belong to both sexes.



* Intermites, a special soldiers — caste exists (&ld), called the

nasute(sllz’]e) , with an elongated projection on the head The
greatest diversity of castes (Polymorphism,olg3usdl ) is found
among (MY €lA)ants , and all forms may have large and dwarf

individuals.
e Castes determination ((Q8ld $24) depends upon a number of

factors. In Hymenoptera (bees, wasp and ants) , genetics and
nutrition form the basis of differentiation. Males are haploid and
developed parthenogenetically (2c%otot, olo{lVs %otol, %) from

unfertilized eggs.
 Queens, workers and solders are diploid females which develop

from fertilized eggs. Differences between queen and worker are
mainly due to differences in the quantity and quality of their food.



* Bee larvae destined (stssl &ld) to become queens are fed in

royal jelly a few days and then are fed bee bread (honey and

pollen) . Bee larvae destined to become workers and drones
(sL4sRelR |, alR)are fed entirely(AYelud) on bee bread (honey

and pollen).

* InIsoptera (termites) , determination( [ d $24) of castes is
due to extrinsic factor (¢ll&lcdl&l) rather than to genetical

ones. Reproductives and soldiers secrete ectohormones
containing inhibitory substances(clus ueld).when fed to

nymph(AulFusal) , these substance prevent them from
developing into like forms (soldiers and reproductives).



Cohesiveness of conoy (clledl ofl YALdl)

Division of labour or sepration of function requires great
coordination, (stale{l aduell {2 Uscetoll 3(R2ud vot %33l 8))

for the group must perform as a biological unit.(¥2A1R A A¥Hg
elldsllol AsH ¥ stH 531 @l &l ).All the members of an

insect society live in an integrated or cohesiveness manner
(yald <la), Subordinated to the life of the community. (e

®clol M2 AL oL B.). As a result, various castes , which differ in

structure and physiology, can not live indepndently. They work
in cooperation and with mutual benefit.(uuR A so{loseil

westel). For instance(etutcl 31 ), many females mutually

cooperate so that one worker looks after an egg(larva) laid by
another female (queen) and so on.



e Success with them is measured in term of the colony and not of
the individual. Different castes are bound (sltlel $cll, %15l v )

toghther by chemical and physiological mechanisms rather than
structure.



Parental care

* Basis for the family relationship is the provision (%lotcueS)of
shelter (AU812A -l ), food and defence (MR&Rl) for the
young.Thus () social life in insects is correlated
(RisR1Ad)with the lengthening(colld) of the adult or parental

life and increasing parental care.lt provides greater
association of parents and young.Parental care includes

various activities such as provisioning of food ,cleaning and
feeding of young and queen , removal of debris ($?l) and

bodies ,taking away and putting eggs in proper chambers(2llo2
3l8l), cooling of chamber in summer and protecting queen
from winter by clinging and clustering (434é4l)about her, by
workers.Parental care is instinctive behaviour.(%{é"o’,§eecﬂ)



Progressive provisioning of food
(waLldelle, olauta(caczal) wlisell

Stingless bees and potter wasp lay their eggs singly or in small
group and provide sufficient mass of food at the same time

for the complete development of the larvae which hatch out
from the egg.(65st Hiall Actatoll Ulsal U A (2101 WslR o 21

i Yul).This is known as mass provisioning of food. But true

social insects (bees,ants and temites) feed their young
extensively (clus) and continuously(fdd) from day to day

until they metamorphose in to the adults. This is known as
progressive provisioning of food.



* Ants show a progression(4laQ ) of food habits such as probably
occurred in man’s history (HlRLRL Ml SELA Ald slal 1A B.). Lowest
kinds (army ants) hunt ([s1?)insects or flesh(Hi¥).
Pastoral(UquLAs) ants feed on the honey dew produced by aphids
(HisS). They carry these “ant cows” (aphids) into over(Yzl )
wintering (QRUO) quarters ([lclt)and protect(28L ) them from
predators([Qst3l). Harvester (5LUR{l $2¢11?) ants gather and store
seeds in summer to tide them through the winter. Finally(8¢Q) the

leaf-cutter or fungus growing ants(Atta) grow their own pure crops
of fungi in underground gardens fertilized with organic debris.
These ants cut leaves and carry them underground to serve as
substrate for growing pure strains of fungi on which they feed .



 Avyoung queen, upon setting Out to find a new colony,
carries a seed stalk of fungal hyphae in a pouch below the
mouth.



Trophallaxis (2lsAsdlu)

Exchange of food between one insect and other is known
Trophallaxis . Ants and termite feed one another from mouth
to mouth. Young exchange food with the adult . Some ants

feed some beetles, coccids and aphids and return imbibe
(Y{lAq ) a fluid secreted by them.

In termite , trophallaxis plays an important role in the
regulation and detrmination of castes ([AaHet ua st(d otssl
acl ). Ectohormones containing inhibitory (A dus)

substances are secreted by the reproductives in the sodires.
During mutual (14U ) feeding (trophallaxis) , These are
passed on the nymphs (Slaet), and prevent (Aestald Jthem
from developing into individuals of the same sex or caste.



* This tends to keep caste number within bounds.Some
undifferentiated nymph may not come under the

influence(MUR) of trophallaxis and may become additional
(cltlllell ) members of the same castes.









Swarming(4ys Hl 2sallR)

 Swarming occurs as means of alleviating (g $24)
congestion(d(l2t ug]) in the overcrowed colony. Or as a means
of distribution.In many, swarming occurs for feeding,

migration, and mating.Mostly mating takes place between the

gueen and the males during swarming, called the nuptil
(coet(ANas )Jor marriage flight(ucaet).Honey bee propagate

(UAR, Y5t ,uy(set ) colonies by swarming. Each swarm consist
of an old queen and many workers and produces a new colony.

 C.G. Butler (1961) found that the queen has over her body a
so-called queen substance, secreted by her mandibular gland .



* In habitis workers from becoming queens when they share
this substance (trophallaxis).Swarming may come about in an

overcroweded colony because this substance may not be
distributed properly (2052 dla (QrdRel )to all workes.



Protective devices

* Social insects develop several devices . stings (SW)are
developed in most bees and certain ants. Jaws are highly
developed in stingless bees and termites to ward off (:ise g
52d) enemies.Sometimes, a few guards are posted at certain
convenient place near the nest.Guards protect the nest and
attack the intruders(4aQullR) in a few cases.Nest are also
made in protective localities such as ground , hollow trees,

mud , paper etc., and have numerous side exits through which
rapid (3sUl )Jescape (ewdllesq )is possible at the time of danger.



Communication(U &2 cAclL&R )

* Both social and non-social insect utilize chemical , tactile (ku9l),

visual and auditory signals as methods of communicating with
each other.Chemical communication occurs with help of body
secretions called pheromones(stimulate).These are secreations of
exocrine glands that pass the out side of the body and play an

important role in regulating and coordinating the activities of a
colony of the same species (E.O.Wilson ,1965).Pheromones (GA%

5211?) include sex attractants ,the queen substance and other
types whose influences (uella , UR ) are useful to the conony.

Substanes deposited on the ground by ants returning from a
foraging trip serve as a trail(1ol ) marker ((Rles )for other

ants.Substaces released by the dead body of an ant within the
colony stimulate other workers to remove the bodly.



* In Honey bee, a queen substanace produce by the queen’s
mandibulate glands , controls nursing behaviour of the
workers , caste determination and swarming . Language
(eurwt)of the bee (Von Frisch, 1950) represents a most

revealing method of communication known among
insects.Some aspects (®L3L), such as the tail wagging dance,

set the honeybee apart from all other social insects.



Comparison of human and insect societies

* Highly evolved (<l6Ad)organization(™ ) and
cohesiveness(Al%scll) of insect societies often(cllRcll?)
prompts(YRq ) comparison with human societies.

e 1) Similarities:- Some notable similarities are as follows.

* (I) Human Societies originally began(23 s9 ) as
discrete(xald~) families (one female and her offspring), but
this is not repeated(Yet:lgd) phylogenetically (stldag(de{l
a3 ). Insect societies also arise from discrete (kctcd=t)
families and by swarming frequently found (& Uell ) new

colonies.



e (I1) Human societies comprise integrated (Qﬂgd ) group of

like individuals (castes) that specialize in different
trades(2L64t ) or profession(utlls Aolaet).They benefit both

the individuals and the group by their cooperative
effort(AesRYRASell Udel).

* Insect societies also have distinct(ss¥) castes performing
(est{Q2 wleletat various functions and living together in an
integrated (Aslsd )manner(cldet ldeild ).



