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4 ~ POLYMORPHISM
Q.1. Write an essay on polymorphism in coelenterates. _ :
Q : (Gorakhpur 1991; Meerut 92; Agra 91; Avadh 88, 91: Bundeikhand 89,
¥ i Kanpur 92, 93, 94, 96; Kurukshetra 85}

Wr‘;te an account of pol;morphism in Siphongphora.

& _ Definition
polymorphism (G. Poly = many. morph = form) is a phenomenon in which
an organism has more than one types of individuals and cach one 1s specialised to
perform a different vital function.

Polymorhphism in Coelenterates

Coclenterates are basically colonial forms. The individuals of a colony are
called zooids. These zooids are specialised 1o carry out different functions and
accordingly have different shape and structure, The zooids are basically of two
types—polyps and medusac.

I, Polyps are cylindncal, sessile and fixed forms. These have mouth,
(entacles, and a wide gastrovascular cavity. These feed the colony. So these are
also named as nutritive zooids or gastrozooids or trophozooids.

2. Medusae are umbrelia-shaped or bell-shaped, free swimming forms, These
bear gonads and help in sexual reproduction. Therefore, these are called sexual
“z00ids or gonophores. Medusae can be denved from polyps.

Polymorphism is more evident in class Hydrozoa, Individuals of class
Scyphozoa are medusoid forms. The polyp stage is short and represented by
hydratuba. :

Types of Polymorphism
Depending upon the types of zooids, a hydrozoan colony may be :
|. Dimorphic with 2 types of zooids. '
2. Trimorphic with 3 types of zooids
3. Polymorphic with more than three types of zooids
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: ; i=ig. 1. Geﬁeralised diagram cf a siphonophore.
1. Dimorphism ; -
A dimorphic colony like Bougainvillea (Hydrozoa) consists of two types of
-zooids : _ |
(a) Polyps or gastrozooids or trophozooids.
(b) Medusae or sexual zooids.

_ Corallium, Pteroids, Pennatula, etc. (class »Anthozoa) also exhibit
dimorphism but they have two types of polyps :

_ (i) Autozooids for feeding the colony (gastrozooids), and

(11) Siphonozooids for driving water current through the caviti '
bear gonads too. S cavities of colony and

| These do not have free-swimming sexual medusa stage.
2. Trimorphism .

A trimorphic colony like‘ that of Obelia (class H d :
of zooids (i.e. two types of pplyps and one type of me{hf:alz)(.)a’llzhcezgsgs .Of Sitypes

(a) Polyps or gastrozooids.

(b) Blastostyles or blastozooid
and protect medusae.

-~ - (c) Medusae or sexual zooids,

In Millipora, the polyps are of three types—~——

s or jgonozooids, the modified polyps that bear
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g (1) Gastrozooids or polyps or nutritive zooids.

| (i) 'D‘}actylozoonds_ or protective zooids with long and knobbed tentacles.

D) Medusae or sexual zooids greatly reduced with gonads only.
3, polymorphism | '

-~ In polymorphic colony, both polyps and medusae occur in two or more

' '.forms and are modified to carry out differe . )
be four OF MOTe. nt functions. The numb_e_r of zpmds may

Individuals of order Siphonophora re .- iali 07
o s : present the most s ecialized Hydrozoa,
 attaining the highest degree of ‘polymorphism. The polg)rp and megusa are
differently mgdl'ﬁed to present a large variety of zooids. The polypoid zooids are
of three types, V1Z. gastrozooids, gonozooids and dactylozooids, while medusoid

zooids' are of four types viz, pneumatophores, nectocalyces, bracts and
- gonophores.

1. Polypoid Zooids
: ; 1," Ga_strozooids are the nutritive or food-ingesting individuals of the colony.
These are tubular or saccular structures with a large mouth.

- 2. Dactylozooids are the protective polyps of the colony and are variously
known as palpons, tasters or feelers. They lack mouth and their basal tentacle is
unbranched. These bear numerous nematoblasts.
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Fig- 3- Dactylozooid
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i Fig. 4. Gonodendron with gonopalpon
T2 Gasyrozoolds and male and female gonophores:

with tentacle and fentila.




184 ‘ | i vieh are also known
4, Gonozooids=They are reproductive ﬁ;«g]’:}ﬁ‘su'l}l}ﬁzmr!o roduge .’..l-'s(.txuzt”’,‘/ b;
”N%“(;](::O'l“hcy are Wit1out :]nnulllh ut'll:il;?»::bw‘)(a)i;ln 'mz“tr'l[n: form of branched
’:|1 S Ps 1] v ] L i v !A I{ fl g : f s . ;

- orm medugae, Usully 208 B0 000y o cnaters of gonophorey g
bmlll((]mgu‘l‘lllcc’l l‘l(:g';;(mmlcmlm. These bear },;f;‘l’ﬂl‘/ii"‘IZ"”“ el d
stalks, calicd U i in Physalind.
are often provided wil el Ve

h gonopalpons a8 |
2. Medusold Zoolds

4. Swimming bells=The swimn‘
ming bells which are also .I\,'nown s
nectocalyces,  nectophores or
nectozooids  arc miedusoid - forms
with a bell, velum, four radial canals
and a ring canal, But these are
devoid of “mouth, manubrium,
tentacles and sensc organs. These act
as excellent swimming organs and
help in the locomotion of the colony.

5, Pneumatophores=The pneu- — gorniore
matophores or the floats arc bladder
or vesicle-like structures filled with Fig. 5. Male and female gonophores.

gas, and keep the colony floating,

Each pneumatophore represents an inverted medusa bell, devoid of mesogloca
and consisting of an external exumbrella wall. The external exumbrellar surfacc is
called pneumatocodon and inner subumbrella surface is pneumatosaccus or air
sac. The space between the two is gastrovascular cavity. In Agalma float is
simple. In Stephalia a part of float is modified into oval bodies. These structures
are called aurophores. These are situated below the float or pneumatophore.
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6. Bracts are also k Fig. 7. Stephalia showing aurophore:
b4 & ; S s T S s
leaf-like, shie] like o(r)h ';O“f“ as-the phyllozooids or hydrophyllia. These ar¢
: ' cimet-like in appearance. These are unlike medusac.

7. Gonoph
. OI'ES-' )
may occur Singly on ls‘l;c’ﬁ(‘)rlm]?horcs are the reproductive:medusoid forms. Thes®
o parate stalks or in clusters on polypoid gonozooids. The
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1 orata » Polymorphism and Coral Reefs
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Fig. 8. A. Velellacolony in V.S., B- Single cormidium of Physalia.

onophores are dioccious but the colonies are hermaphredite bearing both types of
sonophores in the same or separate clusters.-

Polymorphism and Alternation of Generations

Polymorphism 1s intimately associated with the life-history of organisms. In
monomorphic forms as in Hydra, the life-cycle is simple and without any larval
stage. It may be represented by the formula polyp-egg-polyp. With the advent of
polymorphism, the reproductive powers of the organisms are divided among the
different individuals of the colony. In these organisms the polyps reproduce
asexually to form medusoid form, the gonophore, and the gonophore reproduces
sexually to form the polyp. The life-cycle of such organisms may be represented
by the formula medusa-egg-planula-polyp. Thus the alternation of generations
or metagenesis comes into existence in the life-cycle. The asexual polypoid
generation alternates with the sexual medusoid generation. — :

3 Origin of Polymorphism

~ After studying the polymorphism in coclenterates, the question arises
whether the metagenesis is a direct consequence of polymorphism or the life-cycle
of primitive coelenterate has led to polymorphism. According to onc view, the
original coelenterate was a polyp and through specialisation the sexual function
was relegated to secondarily developed medusoid form and this led to
melagenesis. According to another view, the ancestral coclenterate was a
;ncdgsmd form and the polypoid generation is a persistent larval form, thus
cading to polymorphism.
Theories of Origin of Polymorphism }
A number of theories have been orwi arious
A g put forward by various persons regarding the
X . ) b ) - 1 C
rg:latmnahxp among various polypoid and medusoid forms, Ry oe
1. Polyo ~This the as or sch
and Met I)‘( rgan theory: ~I‘lu.s theory was put forward by Huxley, Eschsholtz
il tchinhoff, according to which the polymorphic colony is really a single
acm;llslmdhmdmdual and the different component organisms of lhccol;)r;y &l,rt
ally the modified organs of this médusa. T ifferent parts of i
, fu n 1. The different parts of medusa like



nbrella_have multiplied independently 44 b
assumed different forms to perform different functions. Ave
2. Polyperson theory-This me@lr)’ washp m‘&gx:gga?y Le“dfel‘t, Vogt
o ~ardine to this a polymorphic 1 al s a colonj
baur. According to this a poly c a2
Sl?igcﬁlndiversificd organisms have grouped together t.()‘pcrf()rm dift erent
This theory maintains that the parts of a pO_l)’mQI'Ph“; colony are either p, Vps o
medusae but the primitive zooids of the colony are of the polyp type. Or
| ' . Significance of Polymorphism

1. Provides division of labour. Every zooid of the colony performg 5 specif:
function:” 7 L | Ic

2. Different types of zooids vary in shape, size and habit. Therefore
not compete for food or space. ’
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they do

3. Polymorphism is an effective adaptation and is responsible for
successful existence of the coelenterates. e
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