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UNIT-I 

DIVERSITY IN THE LIVING WORLD 

(CHAPTER 1 THE LIVING WORLD) 

  



SYNAPSIS 
 Living organisms show certain key characteristics which distinguish them from non-living things. 

These are 

 Growth is shown by living organism by an increase in mass and an increase in the number of 

individuals. A multicellular organism grows by cell division. 

 Reproduction is the process of producing offspring possessing features similar to those of their 

parents. It takes place by sexual or asexual mode. 

 Metabolism comprises of both constructive reactions (anabolism) and destructive reactions 

(catabolism), continuously occurring in the body. 

 Cellular organisation The cells are the building blocks of all living organisms may it be plants, 

animals or humans. Thus, organisms can be unicellular or multicellular. 

  Consciousness is the ability of living organisms to sense their surroundings or environment and 

respond to these environmental stimuli, which could be physical, chemical and biological. 

 Biodiversity refers to the number and types of organisms present on earth. Our earth possesses a 

wide range of living organisms. A number of plants and animals have been identified and described. 

However, a large number of organisms are still unknown to us. 

 A rich diversity among organisms or biodiversity in terms of size, colour, habitat, physiological and 

morphological features can be observed on earth. Therefore, it is necessary to standardise the 

methods to identify and classify them on the basis of their defining characteristics 

 Certain rules and principles have been formulated for the identification, nomenclature and 

classification of organisms, which facilitate the study of vast diversity of organisms present on earth. 

  Identification  involves the process of finding the correct name and place of an organism. The 

morphological and anatomical characters are examined for proper identification. 

 Nomenclature involves standardising appropriate naming of living organisms, so that they can be 

recognised and differentiated from others easily across the world. 

 To ease the process of studying different organisms, a scientific name is assigned to each organism. 

 The principles of naming have been established by International Code for Botanical 

Nomenclature (ICBN) and International Code for Zoological Nomenclature (ICZN) for plants 

and animals, respectively. 

  Organisms are identified on the basis of their resemblance and distinct differences from others. They 

are assigned a correct scientific/biological name. 

  Binomial System of Nomenclature was developed by Carolus Linnaeus in 1751 and was 

published in his book Species Plantarum (1753). As per this system, a biological name comprises 

of two words namely, generic name and the specific epithet. 

 Nomenclature of organisms follows certain universal rules, which are as follows 



 Biological names are generally in Latin and are written in Italics. These are latinised or derived from 

Latin irrespective of their origin. 

 Both the words in a biological name, when handwritten are separately underlined or printed in Italics 

to indicate their Latin origin. 

 The first letter of the generic name is written in capital letter while that of specific epithet is written 

in small letter, e.g. Mangifera indica. 

 Name of the author appears after the specific epithet at the end of the biological name and is written 

in an abbreviated form, e.g. Mangifera indica Linn, where Linn is for Linnaeus 

 Classification is the process by which organisms are grouped into convenient categories based on 

some easily observable characters. The scientific term used for different categories is taxa. 

 Taxonomy is  the branch of science which deals with different aspects of identification, 

nomenclature and classification of organisms. Linnaeus is known as the Father of Taxonomy. 

 Systematics is the study of systematic arrangement of organisms and the evolutionary relationships 

amongst them. 

  The system of arranging different categories or ranks, which are referred to as taxonomic categories 

in a proper ascending or descending order is called as taxonomic hierarchy. Every organism 

occupies a distinct position in a taxonomic hierarchy. 

 Each category in taxonomical hierarchy is commonly called taxon. The term ‘taxon’ was first 

introduced by ICBN during 1956 and it is the basic unit of classification. 

 Taxonomic hierarchy was first proposed by Linnaeus and thus it is also called as Linnaeus 

hierarchy. This hierarchy constitutes the following components in an ascending order. 

 Species It is the smallest unit of taxonomic hierarchy consisting of groups of morphologically 

similar individuals which can interbreed to produce offspring, e.g. nigrum and melongena are the 

two species of genus–Solanum. 

 Genus  It comprises of a group of related species having more characters in common in comparison 

to species of other genera, e.g. lion, leopard and tiger are all species of the genus–Panthera, while 

cats belong to the genus–Felis. 

  Family It is a group of related genera with a few common features but less number of similarities as 

compared to genus and species. Plant families are categorised on the basis of both vegetative and 

reproductive features of species, e.g. family–Solanaceae possesses different genera like Solanum, 

Petunia and Datura. Similarly, in animals, cats and dogs belong to 

two different families–Felidae and Canidae, respectively. 

 Order It is the assemblage of families which exhibit a few similar characters, e.g. order–

Polymoniales contains different plant families like Solanaceae and Convolvulaceae. In animals, 

order–Carnivora includes families Felidae and Canidae. 



  Class  It includes one or more related orders, e.g. class–Mammalia includes order–Primata and 

Carnivora. 

 Phylum or Division It includes classes with a few similar characters, e.g. phylum–Chordata includes 

animals possessing notochord and dorsal neural system 

 In plants, classes with few similar characters are placed under higher category called division, e.g. 

the division–Angiospermae includes wheat, onion, etc. 

 Kingdom  It is the highest taxonomic category. All animals belong to the kingdom–Animalia, while 

all plants belong to the kingdom–Plantae. 

 

Taxonomical Aids 

Biologists have established certain procedures and techniques to store and preserve information as well as 

the specimens which are useful in identification and classification of organisms. These techniques stored 

information and procedures are called taxonomic tools or taxonomic aids. Following are some of the 

main taxonomical aids used to study taxonomy 

  Herbarium is the storehouse of collected plant specimens that are dried, pressed and presserved on 

herbarium sheets. The biggest herbarium of the world is the Royal Botanical Garden in Kew 

(England), while the biggest herbarium of India is the Central National Herbarium at Shibpur 

(Kolkata). 

 Botanical garden is essentially a collection of living plants maintained for both pure and applied 

studies. The famous botanical gardens are Royal Botanical Garden in Kew (England), Indian 

Botanical Garden, Howrah 

 (India) and National Botanical Research Institute, Lucknow (India). 

 Museums have a collection of preserved plants and animals for study and reference purposes. 

Specimens are preserved in containers or jars in preservative solutions. Insects are preserved in 

insect boxes after collecting, killing and pinning them. Larger animals like birds and mammals 

are usually stuffed and preserved. 

 Zoological parks are the places where wild animals are kept in protected environments under human 

care. This enables us to learn about their food habits and behaviour. 

 Keys are used for identification of plants and animals based on similarities and dissimilarities. The 

keys are based on the contrasting characters generally in a pair called couplet. Each statement in the 

key is called a lead. Keys are generally analytical in nature. 

 Monograph contains information on any one taxon. 

  Manuals are useful in providing information for identification of names of species found in an area. 

 Flora contains the actual account of habitat and distribution of plants of a given area. 

 Catalogue is a list that enumerates methodically all the species found in an area with brief 

description aiding identification 
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UNIT-I 

BIOLOGICAL 

CLASSIFICATION 

CHAPTER-2 

  



SYNAPSIS 

 Biological classification refers to the scientific procedure in which living organisms are classified 

and arranged into groups and sub-groups in a hierarchial manner on the basis of their similarities and 

dissimilarities. 

 Aristotle was the earliest to attempt a scientific basis for classification. Later Linnaeus gave the two 

kingdom system of classification with Plantae and Animalia kingdoms. 

 This system though used till very recently, but was unable to distinguish between the eukaryotes and 

prokaryotes, unicellular and multicellular organisms and photosynthetic (plants) and non-

photosynthetic organisms (fungi). 

 In 1969, RH Whittaker proposed a five kingdom system of classification. He divided all living 

organisms into Monera, Protista, Fungi, Plantae and Animalia as summarised in table below. 

 

 Earlier classification systems considered bacteria, BGA (Blue-Green Algae), fungi, mosses, ferns, 

gymnosperms and angiosperms as plants due to the presence of cell wall in them. This classification 

system placed prokaryotic bacteria and BGA with other eukaryotic groups. 

 It also grouped unicellular and multicellular, organisms together, e.g. Chlamydomonas and Spirogyra 

(in algae). 

 This system did not consider the differences in mode of nutrition and cell wall composition, so 

grouped fungi (heterotroph, chitinous cell wall) with plants (autotroph, cellulosic cell wall). 

 Kingdom–Monera 
  Bacteria are the sole members of this kingdom. 

 Bacteria are the most abundant microorganisms occurring in air, water, soil as well as in extreme 

habitats like deserts, snow, hot springs, etc. 

 Bacteria have been grouped under four categories based on their shape 

■      Coccus (cocci)                 –    Spherical 

■      Bacillus (bacilli)              –    Rod-shaped 

■      Vibrium (vibrio)             –    Comma-shaped 

■      Spirillum (spirilla)         –    Spiral-shaped. 

  Bacteria show a wide range of mode of nutrition. They may be autotrophic (synthesise their own 

food from inorganic substrates), chemotrophic (photosynthetic autotrophic), saprophytic or 

heterotrophic (depend on other organisms for food). 

 Bacteria are further divided into Archaebacteria and Eubacteria 



 Archaebacteria 

 Archaebacteria live in extreme environmental conditions. These include 

■      Halophiles Bacteria residing in salty areas. 

■      Thermoacidophiles Bacteria residing in hot springs. 

■      Methanogens Bacteria which survive in marshy areas (these are present in gut of many ruminant 

animals like cows and buffaloes). 

 Archaebacteria differ from other bacteria in having different cell wall structure. Their cell 

wall is made up of murein and contains high amount of unsaturated fatty acids, which is 

responsible for ensuring their survival in extreme conditions. 

 Eubacteria 

 Another class–Eubacteria is also known as ‘true bacteria’. 

 These have rigid cell wall made up of peptidoglycan. 

  They could be photosynthetic autotrophs, chemosynthetic, autotrophs and heterotrophic bacteria. 

 Photosynthetic autotrophs include blue-green algae, which have chlorophyll-a similar to green 

plants. Also known as cyanobacteria. 

 These could be unicellular, colonial or filamentous, freshwater/marine or terrestrial algae. 

  Some bacteria can fix atmospheric nitrogen in specialised cells known as heterocyst, e.g. in Nostoc 

and Anabaena. 

 Some bacteria utilise inorganic substances like nitrate, nitrite, ammonia, etc., for oxidation and 

release of energy for ATP production. These are known as chemosynthetic autotrophic bacteria. 

  Heterotrophic bacteria (most abundant in nature) are dependent on other organisms for nutrition. 

These include N2 -fixing bacteria, pathogens, etc. 

   These reproduce asexually by binary fission. 

  During unfavourable conditions, these form spores. 

 These also show conjugation, a type of sexual reproduction in which DNA is transferred from one 

bacteria to another through a conjugal tube. 

  Pleomorphic bacteria, which lack cell wall is known as mycoplasma. They are pathogenic and the 

smallest microorganism known. 

 Kingdom–Protista 
 All single-celled eukaryotes are placed under Protista. 

  Members of kingdom–Protista are the connecting link between prokaryotic monerans and complex 

multicellular kingdoms–Fungi, Plantae and Animalia. 

 These include chrysophytes, dinoflagellates, euglenoids, slime moulds and protozoans. 

  These show a well-defined nucleus and membrane bound organelles. 

 They reproduce asexually and sexually by a process involving cell fusion and zygote formation. 



  Kingdom–Protista has been further divided into the following groups 

  Chrysophytes include diatoms and golden algae known as desmids. They are found in marine 

environment. 

 The cell wall of diatoms is embedded with silica and forms two thin overlapping sheath as in soap 

box. 

 Diatomaceous earth is the large amount of cell wall deposits of diatoms in their habitat. These are 

used in polishing, filtration of oils and syrups. 

 Dinoflagellates are marine and photosynthetic microorganisms. 

 Due to the presence of different pigments, they appear yellow, green, brown and red. 

 As the name suggest they have two flagella one lies longitudinally and other transversely in furrow 

between wall plates. 

 Gonyaulax is a red dinoflagellate, which undergoes rapid multiplication and forms red tides. Toxins 

released by these microorganisms when present in such large numbers may even kill other marine 

animals such as fishes. 

 Euglenoids are freshwater organism found in stagnant water. 

 Cell wall is absent, a protein rich layer called pellicle is present over the surface. 

 In the presence of sunlight, they behave as autotrophs, while in its absence they behave as 

heterotrophs, e.g. Euglena. 

 Slime moulds are saprophyte, which are dependent on dead and decaying organic matter. 

 They form an aggregation called plasmodium. 

  During unfavourable conditions, they form spores, which are highly resistant 

 Protozoans are heterotrophs and live as parasites or predators. These are grouped into 

 Amoeboid protozoans found in fresh or marine water or moist soil. They have pseudopodia (false 

feet) to capture prey as in Amoeba. 

 Flagellated protozoans either  free-living or parasitic having flagella. The parasitic forms cause 

diseases, e.g. sleeping sickness by Trypanosoma. 

  Ciliated protozoans are aquatic, actively moving organisms due to thousands of cilia present on 

them. The coordinated ciliary movement drives food into cavity called gullet, e.g. Paramecium. 

 Sporozoans are non-motile forms with an infectious spore like stage in their life cycle, e.g. malaria 

causing parasite Plasmodium. 

 Kingdom–Fungi 

 These are heterotrophic organisms with their cell wall made up of chitin. 

 These have cosmopolitan distribution and are found in warm and humid places. 

 Fungal body consists of long, thread-like structures called hyphae, which together form a 

network called mycelium. In certain organisms, hyphae are continuous tube with 

multinucleated cytoplasm (coenocytic), while others have septae or cross walls. 



  Their mode of nutrition is saprophytic and parasitic. They can also live as symbionts in 

association with algae as lichen and with roots of higher plants as mycorrhiza. 

 Reproduction in fungi occurring by vegetative means, includes fragmentation, fission and 

budding, asexually by zoospore production conidia, etc., and sexually by oospores, 

ascospores and basidiospores. 

  Sexual cycle involves plasmogamy (fusion of two protoplasts), karyogamy (fusion of two 

haploid nuclei) and meiosis. 

  In some fungi, two haploid cells result in diploid cells. In some cases, dikaryon stage 

occurs in which two nuclei are present within a cell. This phase is known as dikaryophase 

of fungus. 

  Production of dikaryon (n + n, i.e. two nuclei per cell) is a characteristic of the classes–

Ascomycetes and Basidiomycetes. 

 Fungi are classified into classes–Phycomycetes, Ascomycetes, Basidiomycetes and 

Deuteromycetes. 

 Phycomycetes are lower fungi or algal fungi, their mycelium is aseptate and coenocytic, 

reproduce asexually through zoospores or aplanospores and sexually through isogamy or 

anisogamy, e.g. Rhizopus, Mucor, etc. 

 Ascomycetes  are sac fungi, their mycelium is branched and septate, asexual spores are 

conidia and sexual spores are ascospores, e.g. Aspergillus, Neurospora, etc. 

 Basidiomycetes are club fungi, their mycelium is branched and septate, reproduce asexually by 

fragmentation and their vegetative cells fuse to form dikaryotic structure (plasmogamy), e.g. 

mushrooms, bracket fungi, etc. 

 Deuteromycetes are imperfect fungi, reproduce asexually by conidia and sexual forms absent in 

these e.g. Alternaria, Trichoderma, etc. 

 Heterothallism is the condition in fungal organisms where different thalli exist within a single genus 

of fungus 

 Kingdom–Plantae 
 These include chlorophyllous organisms with cellulosic cell wall. 

 Life cycle consists of a dominant sporophyte and a highly reduced gametophyte showing alternation 

of generations. 

 Few members are insectivorous plants, e.g. Cuscuta, bladderwort, etc. 

 Plants are classified into algae, bryophytes, pteridophytes, gymnosperms and angiosperms. 

 Kingdom–Animalia 



 Å     Animals are motile organisms showing holozoic nutrition. They follow a definite growth 

pattern. 

 Å     They directly or indirectly depend on plants for food. 

 Å     Sexual reproduction is by copulation of male and female gametes followed by embryo 

development. 

 Viroids, Prions Viruses, and Lichens 
 Viruses and viroids are the non-cellular organisms, which are not characterised in the system of 

classification given by Whittaker. 

 They have both living and non-living characteristics. 

 They form inert crystalline structure outside the living cell, but inside the host cell they can 

multiply easily. 

  They take over the host machinery and replicate themselves. 

  Pasteur and DJ Ivanowsky gave the name virus, which means venom or poisonous fluid. 

  MW Beijerinck in 1898, called fluid obtained from infected tobacco plant as Contagium vivum 

fluidum (infectious living fluid). 

 Viruses are obligate parasite. These are inert outside specific host cell and exist in crystalline 

form as demonstrated by WM Stanley. 

  Genetic material of viruses could be DNA or RNA. 

 Virus contain a protein coat called capsid, which is made up of capsomeres. 

Capsomeres are arranged in a helical or polyhedral geometric form. 

 

 Viruses which infect plants have ssRNA, while which infect animals are either 

ssDNA/RNA or dsDNA/RNA. 

 Viruses which infect bacteria are known as bacteriophage. These are usually dsDNA 

viruses. 
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UNIT-II 

STRUCTURAL ORGNISATION IN 

ANIMALS 

CHAPTER-7 

  



SYNAPSIS 

 In multicellular animals, a group of similar cells having the same origin and performing a specific 

function form an organisation called tissue. 

 Cells, tissues, organs and organ system exhibit division of labour and contribute to the survival of an 

organism. 

 The structure of cells varies according to their functions. Therefore, animal tissues can be 

classified broadly as 

 It possesses free surface and its cells are compactly packed with little intercellular matrix. It lines the 

body surfaces facing lumen, cavities, ducts, etc 

Epithelial tissue is broadly classified into two categories 

 Simple epithelium composed of single layer of cells, which lines body cavities, ducts and tubes. 

 Compound epithelium composed of two or more layers of cell, which is protective in function. 

 Based on structural modifications, simple epithelium is further divided into the following types 

 Squamous epithelium is formed of single thin layer of flat cells with irregular boundaries. It forms 

diffusion boundaries in the air sacs of lungs and the walls of blood vessels. 

 Columnar epithelium is composed of a single layer of tall and slender cells with nuclei located at 

the base and microvilli at the free surface and is called brush bordered columnar epithelium. 

 Ciliated epithelium is derived from columnar or cuboidal cells which bear cilia on the free surface. 

Its function is to move particles or mucus in a specific direction over the epithelium. It is found in the 

inner surface of hollow organs like bronchioles and Fallopian tubes. 

 Glandular epithelium is formed by the modification of columnar or cuboidal cells, which become 

specialised for secretion. Cells are mainly of two types, unicellular (e.g. goblet cells) and 

multicellular (e.g. salivary gland). Based on the mode of pouring of secretions, glands are either 

exocrine (pour secretions into ducts) or endocrine (ductless glands pour secretions directly into the 

fluid bathing glands). 

 Pseudostratified epithelium It is one cell thick, yet it appears to be multilayered. It is of two types, 

i.e. pseudostratified columnar epithelium (in the large ducts of parotid glands)  and 

pseudostratified columnar ciliated epithelium (in the large bronchi and trachea). 

 Based on structural modifications, compound epithelium is of following types 

 Stratified squamous epithelium its cells in the deepest layer are columnar or cuboidal with oval 

nuclei. It is of two types, i.e. keratinised stratified squamous epithelium (in skin epidermis) and 

non-keratinised stratified squamous epithelium (in pharynx, vagina, etc.) 

  Stratified cuboidal epithelium its outer cells are cuboidal and basal cells are columnar. It lines the 

sweat gland 

 ducts and large salivary ducts. 



 Stratified columnar epithelium has columnar cells in both superficial and basal layer. It lines 

mammary glands, ducts and parts of urethra. 

 Stratified ciliated columnar epithelium whose outer layer has ciliated columnar cells and the basal 

layer consists of columnar cells. It lines the larynx and upper part of the soft palate. 

 Transitional epithelium appears stratified and consists of fewer layers of less flattened surface cells 

with remarkable flexibility. It is found in ureters, urinary bladder and urethra. 

 Epithelium cells are structurally and functionally linked through cell junctions. The three types of 

cell junctions are 

 Tight junctions stop leakage of substances across a tissue. 

 Adhering junctions cement the neighbouring cells together. 

 Gap junctions facilitate the cells to communicate by connecting cytoplasm of adjoining cells. 

Connective Tissue 
It is the most abundant tissue and it helps in binding or linking, supporting and protecting other tissues in the 

body. 

 The three types of connective tissues are 

1. Loose connective tissue contains loosely arranged cells and fibres in a semi-fluid ground substance. It 

consists of two sub-types 

 Areolar tissue contains fibroblast, macrophages and mast cells. It supports the epithelium and is 

present beneath the skin 

 Adipose tissue located mainly beneath the skin and is specialised to store fats. 

2. Dense connective tissue contains compactly packed fibres and fibroblasts. It also contain two sub-types 

 Dense regular tissue in which collagen fibres are found in rows between parallel bundles of fibres, 

e.g. tendons (attach skeletal muscles to bones) and ligaments (attach one bone to another). 

 Dense irregular tissue in which collagen fibres and fibroblasts are oriented differently, e.g. in 

deeper skin layers and sclera of eyes. 

3. Specialised connective tissue comprises of cartilage, bones and blood. 

  Cartilage Intercellular material is solid and pliable. The cells, chondrocytes are enclosed in small 

cavities. Cartilage is found in nose tip, outer ear joints and between adjacent bones of vertebral 

column. 

 Bones have a hard and non-pliable ground substance, rich in calcium salts and collagen fibres. The 

osteoblasts (bone forming cells), osteocytes (bone maintaining cells and osteoclasts (bone cleaning 

cells) are found in lacunae. The Osteon or Haversian system is the cylindrical functional unit 

consisting of lamellae that surrounds the Haversian canal. Bone marrow in some long bones is the 

site of blood cell production. 

  Blood is a fluid connective tissue, consisting of plasma, RBCs, WBCs and platelets. It is the main 

circulating fluid which enables transport of various substances 



 

Muscle Tissue 

It is made up of fibres which are composed of myofibrils. The three types of muscles are 

 Skeletal muscles are striated in appearance, voluntary in action and are closely attached to the 

skeletal bones. 

 Smooth muscles are non-striated, involuntary muscles, found in the wall of internal organs such as 

blood vessels, stomach and intestine. 

 Cardiac muscles are contractile tissues present only in the heart. The cell junctions of cardiac muscle 

cells fuse the plasma membrane and make them stick together. Intercalated discs act as the 

communication junctions allowing the cells to contract as a unit. 

Nervous/Neural Tissue 

It exerts the greatest control over body’s response to various stimuli. Neurons the basic unit of neural tissue, 

are excitable cells that show conductivity. There are also neuroglial cells that support the neurons 

structurally. Each neuron consists of cyton (cell body), dendrites and axon (processes of neuron) 

Organ and Organ System 

 The basic tissues organise to form organs which then associate to form organ system in multicellular 

organisms. 

 Morphology (study of externally visible features) and anatomy (study of morphology of internal 

organs) of earthworm, cockroach and frog are discussed below in brief. 
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SYNAPSIS 
 

Basis of Classification 
The fundamental features common to various individuals that are used as the basis of animal classification 

have been given below 

 Levels of Organisation Though all the members of kingdom–Animalia are multicellular, yet all of 

them do not exhibit the same pattern of cellular organisation. 

 Different levels of organisation are discussed below 

 Cellular level (cell aggregates) found in sponges. 

 Tissue level (cell performing same function are arranged into tissues) found in 

coelenterates and ctenophores. 

 Organ level (tissues grouped together to form organs) found in phylum–Platyhelminthes and 

other higher phyla. 

 Organ system level (association of organs to form functional systems) found in 

annelids to chordates. 

 Symmetry On the basis of symmetry, animals can be asymmetrical, i.e. body cannot be divided 

into equal halves by any plane (e.g. sponges), radially symmetrical, i.e. body can be divided into 

equal halves by any plane passing through the central axis (e.g. coelenterates, ctenophores and 

echinoderms) and bilaterally symmetrical, i.e. body can be divided into two identical halves (left 

and right) only along one plane (e.g. annelids and arthropods). 

  Diploblastic and Triploblastic Organisation On the basis of germ layers, animals are classified 

as 

 Diploblastic (cells arranged in two embryonic layers, i.e. external ectoderm and internal endoderm), e.g. 

coelenterates and triploblastic (cells arranged in three germ layers, i.e. ectoderm and endoderm and an 

undifferentiated layer mesoderm between them), e.g. phylum– Platyhelminthes to Chordata. 

 Coelom It is the body cavity (present between body wall and gut wall), which is lined by 

mesoderm. Animals are also classified on the basis of the presence or absence of coelom as given 

below 

 Coelomates Animals which possess coelom. They are further classified into 

schizocoelomates (e.g. annelids, molluscs and arthropods) and enterocoelomates(e.g. 

echinoderms and chordates). 

 Acoelomates The animal in which body cavity is absent are called acoelomates, e.g. Porifera 

to Platyhelminthes (true acoelomates). 

 Pseudocoelomates Mesoderm does not line the body cavity and is present between ectoderm 

and endoderm as scattered pouches, e.g. Aschelminthes. 

 Segmentation In some animals, the body is externally and internally divided into segments or 

somites with a serial repetition of at least some organs. In earthworm, this phenomenon is 

known as metamerism. 

 Notochord It is a mesodermally derived rod-like structure formed on the dorsal side during 

embryonic development in some animals. Animals with notochord are called chordates and 

without notochord are non-chordates, e.g. Porifera to Echinodermata 

I. Non-chordates 

The non-chordates include the following phyla 

1. Phylum–Porifera includes sponges, which are usually marine and mostly asymmetrical animals with 

canal system as most important features. 



 Central cavity present in sponges is known as spongocoel, it is lined by collar cells or 

choanocytes and it opens to outside by osculum. 

 Water enters the spongocoel through minute pores called ostia and moves out through 

osculum. 

 The body is supported by spicules or spongin and protein fibres, which form skeletal system. 

 They are hermaphrodites, i.e. both male and female gametes are produced within same 

individual. Fertilisation is internal and development is indirect. 

 Sponges reproduce asexually by fragmentation and sexually by gamete formation. Larval 

forms are morphologically distinct form adults, e.g. Sycon, Spongilla and Euspongia. 

2. Phylum–Cnidaria (Coelenterata) consists of aquatic marine, sessile, radially symmetrical 

animals. 

 Tentacles are either present over the mouth or around their body edges. Cells called cnidoblasts or 

cnidocytes are present on the tentacles and the body. These cells are used for anchorage, defence 

and capture of prey. 

 A central gastrovascular cavity (coelenteron) with a single opening, mouth on hypostome is 

present. 

 Some cnidarians, e.g. corals, have skeleton composed of CaCO3 . 

 They show polymorphism with two basic body plans, i.e. polyps are fixed, sessile, cylindrical, e.g. 

Hydra, Adamsia, etc., and medusae are umbrella-shaped and free-swimming, e.g. Aurelia. 

 The cnidarians exist in both forms and exhibit alternation of generation (metagenesis), i.e. polyps 

produce medusae asexually and medusae produce polyps sexually (e.g. Obelia). 

3. Phylum–Ctenophora (Comb jellies or Sea walnuts) 

 These are exclusively marine, diploblastic, radially symmetrical, acoelomate organisms with tissue 

level of organisation. 

 Body is soft, transparent and gelatinous with well-marked bioluminescence (the property of a 

living organism to emit light). 

 Eight external rows or ciliated comb plates help in locomotion. 

 Digestion is both extracellular and intracellular. 

 These are sexually reproducing, monoecious organisms with external fertilisation and 

indirect development, e.g. Ctenophora and Pleurobrachia. 

4. Phylum–Platyhelminthes (Flatworms) 

 These are dorsoventrally flattened, bilaterally symmetrical, triploblastic and acoelomate 

animals. They are mostly endoparasites and show organ system level of organisation. 

 They have specialised cells for excretion and osmoregulation called flame cells. 

 They possess a high regeneration capacity. Fertilisation is internal and development is 

through many larval stages, e.g. Planaria, Taenia (tapeworm) and Fasciola (liver fluke). 

5. Phylum–Aschelminthes (Roundworms) 

 They are bilaterally symmetrical, triploblastic and pseudocoelomate animals with the body 

being circular in cross-section. 

 They are free-living, aquatic, terrestrial or parasitic forms. 

 They are dioecious (separate sexes) and show internal fertilisation with indirect 

development. Females are often longer than males. 



 Alimentary canal is complete with a well-developed 

muscular pharynx. 

 Excretion is through excretory pore. Fertilisation is internal and development may be direct or 

indirect. e.g. Ascaris (roundworm), Wuchereria (filaria worm) and Ancylostoma (hookworm). 

6. Phylum–Annelida (Segmented worms) 

 They are triploblastic show organ level of body organisation and are bilaterally symmetrical. 

 They show metameric segmentation, i.e. body surface is distinctly marked out into segments or 

metameres. 

 Locomotion is aided by longitudinal and circular muscles. In Nereis, swimming is achieved 

by lateral appendages called parapodia. 

 Respiration is through skin or gills, circulatory system is closed and digestive system is 

complete. 

 Excretion is through nephridia. Both monoecious, e.g. Nereis and dioecious forms, e.g. 

Pheretima (earthworm) and Hirudinaria (leech) occur. 

 Neural system consists of paired ganglia connected by lateral nerve to a double ventral nerve 

cord. 

 They reproduce sexually 

7. Phylum–Arthropoda Largest phylum of kingdom– Animalia, includes insects. 

 They are triploblastic, segmented, bilaterally symmetrical coelomate animals. Body is covered by 

chitinous exoskeleton. 

 Body consists of head, thorax and abdomen. 

 They possess jointed appendages. 

 Circulatory system is open type, forming a haemocoel. 

 Sensory organs like antennae, eyes, statocysts or balancing organs are present. 

 Respiratory system shows diverse range, e.g. gills, trachea, book lungs, general body surface and 

book gills, e.g. Apis, Culex, Limulus (a living fossil), etc. 

 Excretion takes place through Malpighian tubules. 

 Fertilisation is internal with direct or indirect development. Mostly dioecious. 

8. Phylum–Mollusca It is the second largest phylum. 

 These are terrestrial or aquatic, mostly marine and some are freshwater. 

 These are bilaterally symmetrical, triploblastic and coelomate animals. 

 Body is unsegmented and covered by a calcareous shell but consists of a distinct head, muscular foot 

and visceral hump. The space between hump and mantle is called mantle cavity in which feather like 

gills are present. 

 They have respiratory and excretory functions. The anterior head region has sensory tentacles. 

 Feeding is performed through radula. Circulation is open type, excretion through organ of Bojanus or 

metanephridia pair. 

 Sexes are separate and are mostly oviparous, e.g. Octopus, Pila, Sepia. 

 They are  usually dioecious and oviparous with indirect development. 

9. Phylum–Echinodermata have an endoskeleton of calcareous ossicles. 

 They are radially (pentamerous) symmetrical at adult stage and bilaterally symmetrical at larval 

stage. 

 They are triploblastic and coelomate animals. 



 Water vascular system is present, which helps in locomotion, capture and transport of food and 

respiration. 

 Complete digestive system is present and an excretory system is absent. 

 Sexes are separate and reproduction is sexual with indirect development and free-swimming larvae, 

e.g. Asterias (starfish), Echinus (sea urchin), Cucumaria (sea cucumber). 

10.Phylum–Hemichordata (Half chordates) 

o These are bilaterally symmetrical, tripoblastic and coelomate worm-like marine 

animals. 

o Body is cylindrical and divided into proboscis, collar 

o and trunk. Notochord is absent. 

o Excretion occurs through proboscis gland, circulation is open type and respiration occurs 

through gill slit pairs. 

o Sexes are separate, fertilisation is external and development is indirect. 

o Connecting link between echinoderms and chordates, e.g. Balanoglossus, etc. 

SAILENT FEATUERS OF DIFFERENT PHYLA IN THE  ANIMAL KINGDOM 
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AIIMS PREVIOUS QUESTIONS 

1.  Which of the following pairs of organisms, possess stinging cells (nematocytes)?[AIIMS 2013] 

 (1) Sea fan and Sea pen   (2) Cobra and Scorpion 

  (3) Cockroach and Mosquito    (4) Wasp and Honey bee 

2. Find  out  the  correct  option  regarding  following organisms; Fasci a: Ascaris: 

Periplantea[AIIMS 2014] 

  

3. Which of the following is correct match ? [AIIMS 2014] 

(1) Human and Frog – Nucleated RBC 

(2) Ascaris and Liver fluke-Internal Fertilisation 

(3) Earthworm and cockroach -sexual dimorphism  

(4) Neres and Hydra- Segmented body 

4.  Which of the following is a correct match :- [AIIMS 2016] 

  

5. Which one is  incorrect  ? [AIIMS 2016] 



  

6. Which of the following option is correct regarding animal kingdom? [AIIMS 2017] 

   

7. Which of the following is correctly matched with its characters? [AIIMS 2018] 

  

8. Which of the following is correct ? [AIIMS 2018] 

 (1) Mollusca - Pila, Radial symmetry  

(2) Fascia - Coelomate, Triploblastic 

(3) Adamsia - Metagenesis, Bilateral symmetry  

(4) Porifera - Sycon, Asymmetrical 

9. Which of the following shows metamorphosis? [AIIMS 2013] 

 (1) Nereis (2) Earthworm   (3) Cockroach   (4) Leech 

10. Find the incorrect match :- [AIIMS 2018] 

(1) Platyhelminthes - Bilateral symmetry  (2) Aschelminthes  - Asymmetrical 

(3) Cnidaria - Radial symmetry  (4) Annelida - Bilateral symmetry 
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UNIT-IV 

ANIMAL DIVERSITY-II 

(Chordata phylum) 

  



SYNAPSIS 

I. Phylum–Chordata 

These have notochord, dorsal hollow nerve chord, paired pharyngeal gill slits and 

post-anal tail at some stages of life. They are divided into following subphyla 

 Urochordata (tunicates) Notochord is present only in larval tail, e.g. 

Herdmania. 

 Cephalochordata (lancelets) Notochord persists throughout life and 

extends from head to tail, e.g. Branchiostoma. 

 Note Urochordata and Cephalochordata are often referred to as 

protochordata. 

 Vertebrata (vertebrates) Notochord replaced by vertebral column in adults. 

 

 
 Some Major Classes of Vertebrates Characteristic features of some major classes of 

subphylum– Vertebrata are as follows 

1. Class–Cyclostomata 

 These are ectoparasites on some fishes, have 6-15 pairs of 

 gill slits. 

 Sucking and circular mouth without jaws. These possess sucktorial tongue that bears horny 

teeth. 

 Cranium and vertebral column are cartilaginous. 

 They die after spawing and their larvae return to ocean after metamorphosis, e.g. lamprey, 

hagfish. 



2. Class–Chondrichthyes 

 These are cartilaginous fishes. 

 Notochord is well-developed and persists throughout life. 

 Mouth is on the ventral side and teeth are modified 

 placoid scales. 

 Heart two-chambered, ureotelic animals, sexes are separate, males usually have claspers for 

copulation, e.g. sharks (Carcharodon and Sphyrna), sting rays (Trygon), etc. 

 Some have electric organs (e.g. Torpedo) and others have poison sting (e.g. Trygon). They are 

poikilothermous (cold blooded, i.e. they lack the capacity to regulate their body temperature) 

animals. Possess uncovered gills and five pairs of gill slits and tough skin containing minute 

placoid scales. 

 Some are predaceous (e.g. sharks). 

 Sexes are separate and fertilisation is internal. Many are viviparous, e.g. Carcharodon, Sphyrna, 

etc. 

3. Class–Osteichthyes 

 These are marine as well as freshwater bony fishes. 

 Four pairs of filamentous gills, covered by operculum (gill cover) are present. Exoskeleton with 

cycloid or ctenoid scales. 

 They contain air bladder that regulates buoyancy. 

 Heart is two-chambered and mostly of these are ammonotelic. 

 Sexes are separate and development is direct. Mostly they are oviparous. 

 Fertilisation external, e.g. Labeo, Catla, Clarias, etc. 

4. Class–Amphibia 

 These are the first terrestrial organisms and can live in both aquatic and terrestrial habitats. 

These are poikilothermic, ectothermic or cold-blooded. 

 Body is divided into head and trunk. Tail may be present in some. 

 Heart is three-chambered. These have mesonephric kidneys and mostly are ureotelic. 

 Alimentary canal, urinary and reproductive tracts open into cloaca. 

 Respiration occurs by gills, lungs, lining of buccopharyngeal cavity and moist skin, either, 

separately or in combination. 

 Tympanum represents the ear. 

 The eyes have eyelids and inner and middle ears represent the ear. Fertilisation is external. 

These are oviparous and the development is direct, e.g. Salamandra, Rana (Frog). 

5. Class–Reptilia 

 They show creeping or crawling movements and are mostly terrestrial. 

 They are poikilothermic, exothermal or cold-blooded animals. 

 Body covered by dry epidermal and cornified 

 scutes or scales and their skin lacks glands. 

 

 Kidney is metanephric. Crocodiles are ammonotelic, turtles and alligators are ureotelic and 

lizards and snakes are uricotelic. 

 Bony endoskeleton, well-developed digestive system, respiration through lungs (in turtles 

through cloaca), heart is three-chambered (except in crocodiles that have four-chambered heart). 

 Sexes are separate and fertilisation is internal. They are oviparous and show direct development, 

e.g. Chameleon, Gavialis. 



6. Class–Aves 

 These animals are characterised by the presence of feathers that act as insulator and help in 

flight. Body is streamlined. 

 They possess beak and forelimbs that are modified into wings. 

 They are endothermal and warm-blooded (homeothermous) animals. 

 Bony endoskeleton, feathery exoskeleton metanephric kidneys and have pneumatic bones (with 

air cavities). 

 Digestive tract contains crop and gizzard. Heart is four-chambered and respiration occurs 

through lungs. These are uricotelic and have a special voice producing organ called syrinx. 

 Sexes are separate. Fertilisation is internal. They are oviparous and show direct development, 

e.g. crow, pigeon. 

7. Class–Mammalia 

 These are characterised by the presence of milk producing mammary glands and give birth to 

young ones, i.e. show viviparity. 

 They have two pairs of limbs and are adapted to fly (bat) or live in water (whale) or are 

terrestrial (horse, camel and human). 

 They are homeothermal and the skin is covered with 

 hairs and have external ears or pinnae. 

 Body is divisible into head, neck, trunk and tail. The heart is four-chambered and respiration 

occurs through lungs. 

 Sexes are separate, fertilisation is internal and developmnent is direct, e.g. platypus, kangaroo, 

camel, etc. 
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AIIMS PREVIOUS QUESTIONS 

1. The most poisonous fish is :- :-[AIIMS 2012] 

(1) Clown fish    (2) Eel  (3) Tiga fish  (4) Stone fish 

2. Find out the correct Matching ? :-[AIIMS 2012] 

(1) Ostrich, peacock, Peteromyzon-Vertebrate Exception-Peteromyzon 

(2) Ascaris,  Leech,  Earthworm-Eucoelomate Exception-Ascaris 

(3) Scoli, Pristis,  Exocoetus- Osteichthyes exception-Exocoetus 

(4) Bufo,  Rana,  Chelone-Reptilia  Exception- ChelOne 

3.  Select the correct option about the given diagram:-[AIIMS 2016] 

 

(1) A = Alligator = Dry cornified skin, 4 chambered heart 

(2) B = Macropus = Oviparous, Uricotelic 

(3) A = Crocodilus = Oviparous, 4 Chambered heart 

(4) B = Oppossum = Viviparous, Uricotelic 

4.  Which of the following is correct option? :-[AIIMS 2017] 

    (1) Frog - External fertilisation   (2) Scolodon - External fertilisation 



    (3) Exocoetus - Internal fertilisation  (4) Ophiura - Internal fertilisation 

5.  Find out the correct match :-[AIIMS 2017] 

(1) Chelone,  Chameleon,  Calotes  -  epidermal scales 

(2)  Ornithorhynchus,  Panthere leo,  Macropus  - Oviparous  

(3) Exocoetus,  Pavo,  Psittacula,  Columba  - Forelimbs are modified into wings 

(4) Scoliodon, Pristis, Pterophyllum-Placoid scales 

6. Which of the following is the correct sequence of classification? :-[AIIMS 2017] 

(1) Human : Primata ; Mammalia, Chordata 

(2) Musca dorsota : Diptera, Insecta, Arthropoda  

(3) Panthera leo : Euthera, Chordata, Mammalia  

(4) Canis : Mammalia, Carnivora, Chordata 

7. Which of the following have internal fertilization? :-[AIIMS 2017] 

(1) Sea urchin   (2) Platypus  (3) Frog  (4) Labeo  

8.  Find out the correct match :- :-[AIIMS 2018] 

 (1) Mammalia   -   Balaenoptera,  Rattus,  Felis, Delnus 

(2) Porifera - Gorgonia, sycon, Euspongia 

(3) Chondrichthyes   -   Hippocampus,  Labeo, Scoliodon, Pristis 

(4) Aschelminthes   -   Hookworm,   Lumbricus, Ancylostoma 

9. Which one is correct for Osteichthyes? :-[AIIMS 2018] 

 (1) 4-pairs of gills without operculum – Pristis 

 (2) 4-pairs of gills without operculum – Clarias 

 (3) 4-pairs of gills with operculum – Clarias 

      (4)  6  to  15  pairs  of  gill  slits  with  operculum  -petromyzon 

10. Find out the correct statement :-[AIIMS 2018] 

 (1) Chelone - Skin is covered by dry cornified scales, external ear opening is present 

 (2) Viper - Four chambered heart 

(3) Crocodile - External fertilisation, Oviparous  

(4) Testudo - Bony scutes, tympanum represent ear, four chambered heart 
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UNIT-V
LOCOMOTION AND
REPRODUCTION



SYNAPSIS
5.1 LOCOMOTION IN PROTOZOA
 Locomotion influenced by external and internal stimuli.
 The movements exhibited by plants in response to stimuli of light and gravity are tropic movements.
 Voluntary movement of organisms from one place to another  in search of food, shelter, mate or to escape from

predators is called locomotion.
 All locomotions are movements but all movements are not locomotions.
 Locomotory organelles in protozoans pseudopodia, flagella, cilia and myonemes.

5.1.1 Pseudopodia :
 The temporary extensions  of  cytoplasm that develop in the direction of movement.
 Pseudopodia are found in rhizopodeans.
 Based on their form and structure pseudopodia are of 4 types such as lobopodia, filopodia,  reticulopodia and

axopodia or heliopodia.
 The pseudopodium is formed by the conversion of gel to sol and vice-versa.
 The most accepted theory for the formation of  pseudopodia or amoeboid locomotion is the

sol–gel transformation theory.
 The more appropriate theory is Allen's theory of front contraction or Fountain zone theory.
 However, the modern researchers bring in the role of actin and myosin protein molecules also.
 Amoeboid locomotion is also performed by amoeboid cells, macrophages, neutrophils, etc., of higher metazoans.

Pseudopodia Structure Examples

1. Lobopodia Blunt, 
Finger like

Amoeba, 
Entamoeba

2. Filopodia Fibre like Euglypha

3. Reticulopodia

4. Axopodia 
    (Heliopodia)

Net like
Elphidium 
(Polystomella), 
Globigerina

Sun ray like Actinophrys

Types of Pseudopodia

5.1.2 Flagella:
 Flagella are the  long whip like locomotor organelles of the mastigophoran protozoans.
 Flagellum consists of central, longitudinal, microtubular structure is axoneme.
 Axoneme is surrounded by plasma membrane.
 Axoneme arises from the basal granule(or) blepharoplast (or) basal body (or) kinetosome.
 Blepharoplasts are derived from the centrioles.
Ultrastructure of Flagellum/Cilium
 The central axial filament (or) axoneme of flagellum shows  (9 + 2) microtubular arrangement.
 The two central longitudinal tubules( singlets) are enclosed by an inner fibrous sheath.
 The axoneme also contain nine peripheral doublets of micro tubules.
 Both singlet and doublet microtubulets are formed by a protein tubulin.
 Each peripheral doublet consists of a microtubule A and a microtubule B.
 Microtubule A is outer, smaller but complete.
 Microtubule B is inner, larger but incomplete.



Microtubule-A Microtubule-B
Outer Inner
Smaller Larger
Complete Incomplete

 The doublets of the outer ring are connected by radial spokes to the inner fibrous sheath surrounding the central
singlets.

 The adjacent peripheral doublets are interconnected by proteins called nexins.
 Microtubule A of each doublet has a pair of dynein arms all along its length.
 Dynein arms are made up of a motor protein called dynein.
 Peripheral doublets are surrounded by membranous outer sheath which is the extension of plasma membrane

/ plasmalemma/pellicle.
 Below the level of pellicle, the basal granule is formed by 9 peripheral triplets only.
 Minute, hair-like structures present all along the length of some flagella are called lateral appendages.
 Lateral appendages arise from outer membranous sheath of axoneme of a flagellum. These appendages are

absent for a cilium.

Types of flagella Rows of lateral 
appendages

Terminal 
naked filament

Examples

I. Stichonematic One row Absent Euglena, Astasia

II. Pantonematic Two or more rows Absent Peranema, Monas

III. Acronematic

IV. Pantacronematic

V. Anematic/simple

Absent Present
Chlamydomonas, 
Polytoma

Two or more rows Present Urceolous

Absent Absent
Chilomonas, 
Cryptomonas

Types of flagella

Organism Number of flagella
i) Trypanosoma 1(Arise from rear/

posteriorend)
ii) Euglena 2 (one long, one short)
iii) Trichomonas
iv) Giardia lamblia 
(grand old man of 
intestine)
v) Trichonympha

4
8 (4 pairs)

many

Number of flagella

 Cilia are found in the ciliate protozoans (on body surface), among the vertebrates in the epithelial lining of
respiratory tract, genital ducts, ventricles of brain, central canal of spinal cord  etc.

 Primitive ciliate that has cilia on the entire body. is Eg: paramecium.
 The advanced ciliates have cilia confined to  peristomial region. Eg: Vorticella.
 Cilia are present only in juvenile stages but in the adults they are replaced by suctorial tentacles.

Eg: Acineta (a suctorian).
 Cilia help in both locomotion and food collection.
 The central axoneme or axial filament of a cilium (like flagellum) is formed by (9+2) microtubules.
 Cilia arise from the basal granule or kinetosome situated in the ectoplasm below the pellicle.
 The structures connected to kinetosomes are called kinetodesmal fibrils.



 The kinetodesmal fibrils of the longitudinal row of kinetosomes are connected to longitudinal cords called
kinetodesmata which are present on their right side.

 The longitudinal row of basal granules, their kinetodesmal fibrils, and kinetodesmata together constitute
kinety.

 A network of all  kineties present in the ectoplasmof Paramecium forms infraciliary system.
 Infraciliary system  is connected to the motorium, a neuromotor centre near the cytopharyx in endoplasm.
 Motorium and infraciliary system together called as neuromotor system.
 The neuromotor system coordinates & controls the ciliary movement.
 If motorium is destroyed, the cilia lose coordination.
 Fastest locomotion in protozoans is ciliary movement because it is coordinated .
 Organelles that help both in locomotion and ingestion of food are pseudopodia and cilia.
5.1.4  Myonemes.

Contractile fibrils present in the ectoplasm below the pellicle of flagellates, ciliates, and sporozoans
(apicomplexans).

5.2 Flagellar and Ciliary movement:
5.2.1 Swimming locomotion
 The type of locomotion performed by flagellum and cilia is swimming locomotion.
 Flagella and cilia are called undulipodia by

L.H. Hyman.
 Bending movement of a flagellum / cilium is brought about by the sliding of microtubules past each other.
 Dynein arms of each peripheral doublet attach to an adjacent doublet and the pull the neighbouring doublet and

slide past each other in opposite directions.
 As the peripheral doublets are physically held in place by the radial spokes, they can not slide past much and

cause bending movement.
 Dynein arms show complex cycles of  movements using energy provided by ATP.
 Dynein arms are sites of ATP ase activity in the cilia and flagella. They can also be considered as ATP breakdown

sites in cilium/flagellum.
 The bending movements of flagellum and cilium play an important role in swimming locomotion.
 If nexins and radial spokes of an axoneme of flagellum or cilium are subjected to enzymatic action and exposed

to ATP, then the doublets cannot slide past.
5.2.2 Flagellar Locomotion :
 Flagellum shows undulations and side wise lash movements.
 Undulations from the base to the tip causes pushing force(like propeller of a boat) due to which the organism is

pushed backwards.
 Undulation from the tip to the base causes pulling force (like propeller of an aeroplane). Due to this, the organism

is pulled forward.
 When the undulations are spiral, organism shows rotatory movements/gyration in its own axis.
 If the flagellum bends to one side and undulations from base to the tip, the organism moves laterally in the

opposite direction to flagellar rotations.
 Each sidewise lash movement consists of 2 strokes 1) Effective stroke 2) Recovery stroke.
 Flagellum becomes rigid and bends to one side, beats against the water during effective stroke.
 Beating of flagellum against water is at right angles to the body axis, and the organism moves forwards (the

direction of movement of water is parallel to the surface line of attachement of flagellum and also to the longitudinal
axis of the body).

 Flagellum becomes comparatively soft, so as to offer least resistance to water, and moves back to its original
position by recovery stroke.

 A flagellum pushes the fluid medium/water at right angles to the surface of its attachment by its b e n d i n g
movement.
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5.2.3 Ciliary locomotion :
 Ciliary movement is similar to paddle/pendular movement.
 Cilia show swift back and forth movements during locomotion. These are called effective stroke and recovery

stroke.
 Cilium moves water parallelly to the surface of its attachment .
 The movement of water may also be described as perpendicular to the axis of cilium.
 The stroke in which cilia bend backwards and beats the water is  called effective stroke.
 The effective stroke makes the body moves forward while water moves backwards.
 The cilia by its recovery stroke regains its original position.
 Beating of cilia of a longitudinal row (in a kinety), one after the other (sequentially) in one direction is called

metachronous movement.
 The cilia of a transverse /horizontal row beat simultaneously (at a time) in one direction is called

synchronous movement.
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Without any
resistance

Ciliary movement

 Small, zig-zag movements in the protozoans caused by the contraction and relaxation of  myonemes present
below the pellicle is called  gliding locomotion.

 Gliding locomotion in the flagellates is called euglenoid movement.
 Gliding movements are seen in flagellates, sporozoans/apicomplexans, cnidosporans and ciliates.



Types of movement
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5.2 Reproduction in protozoa :
1) Asexual reproduction
 Production of progeny by a single parent without the involvement of gamete formation is asexual method.
 The progeny formed in this method are the exact copies of their parents. They show uniparental inheritance,

without any genetic variations.
 Such morphologically and genetically similar members together called as clone.
 Members of Protista, Bacteria, Archaea and

simple multicellular organisms show this method.
 Asexual reproduction includes binary fission and multiple fission.
1) Binary fission:
 Binary fission is most common asexual reproduction method in protozoans that occurs during favourable conditions.
 One parent divides into 2 daughter individuals by karyokinesis (division of nucleus) followed by cytokinesis

(division of cytoplasm).
 Binary fission is classified into different types based on axis or plane of cytokinesis.
A) Longitudinal binary fission:

Long flagellum
Cytostome
Cytopharynx
Paraflagellar body
Short flagellum
Stigma
Reservoir
Contractile vacuole
Blepharoplast
Chromatophore

Paramylum

Myonemes

Nucleus

Pellicle

Cytoplasm

Euglena
 Body of parent divides into two halves longitudinally. So, it is called longitudinal binary fission.
 Flagellates (mastigophorans) like Euglena, Trypanosoma, etc. exhibit this method.
 Euglena has two flagella i.e. one long and one short arising from two basal granules.
 Anteriorly it has one contractile vacuole, a stigma, a paraflagellar body,a cytostome, a cytopharynx and a

reservoir.
 Paraflagellar body found near the base of  longer flagellum acts as photoreceptor.
 Nucleus is at the centre, surrounded by chromatophores (chlorophyll containing structures)
 Pellicle is a proteinous layer. The contractile myonemes are found beneath the pellicle.



 Reserve food is present in the form of paramylum.
Nucleus undergoes mitotic division.
 Kinetosomes and chromatophores divide
 A longitudinal groove develops in the middle of anterior end of parent's body. It extends gradually towards

the posterior end.
 One daughter retains parental flagella and other one develops new flagella.
 Stigma, contractile vacuole and paraflagellar body of parent disappear and hence they are newly formed in both

the daughter Euglenae.
 As the daughter Euglenae are like mirror images, the division is known as symmetrogenic division.
B) Transverse binary fission:

Paramecium
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 Paramecium is known as slipper animalcule.
 It has a slipper-like body with slightly concave oral surface having oral groove, cytostome and cytopharynx.Aboral

surface is slightly convex.
 It shows nuclear dimorphism, i.e, presence of two types of nuclei.
 A polypoid bean - shaped macronucleus and a diploid spherical micronucleus are present in the cytoplasm.
 Two contractile vacuoles (1anterior and 1posterior), trichocysts(cell organelles analogous to cnidoblast cells of

cnidarians), infraciliary system found in ectoplasm.
 A temporary cytopyge (=cell anus) is close to posterior end.
 It divides by transverse / horizontal binary fission during favourable conditions.

Events during binary fission.
 During favourable conditions Paramecium stops feeding and attains maximum growth.
 Micronucleus divides by mitosis and macronucleus by amitosis simutaneously.
 Oral groove disappears.
 Constriction appears in the middle and divides the parent into anterior proter and posterior opisthe.
 Proter gets cytopharynx, cytostome and anterior contractile vacuole from parent and develops a po s t e r io r

contractile vacuole and a oral groove newly.
 Opisthe gets 2 nucleir, a posterior contractile vacuole from parent and develops a new anterior contractile vacuole,

new cytopharynx, new cytostome and a neworal groove.
 Binary fission is completed in 2 hrs and by repeated fissions, a parent can produce four generations  of daughter

Paramecia in a day.
 As the plane of binary fission(cytokinesis) is at right angle to the longitudinal axis of body,  transverse binary

fission is called  homothetogenic fission.
 As the plane of binary fission is at right angles to the kineties, it is also called perkinetal fission.
2. Multiple fission :
 Multiple fission is the division of the parent into many smaller individuals and occur during

unfavourable conditions.



 Repeated mitotic divisions are followed by the cytoplasmic divisions.
 Each bit of nucleus gets surrounded by a small bit of cytoplasm resulting in the formation of many daughter

individuals.
 Methods like schizogony(in man),male gametogony and sporogony (in female anopheles mosquito) found in

life cycle of Plasmodium .
 Sporulation method is found in Amoeba.
 Sexual reproduction :
 Male and female gametes produced by mature  individuals fuse in sexual reproduction.
 Gamete formation normally involves meiosis.
 Gametes fuse to form diploid zygote.
 Zygote develops to form new organism.
 Sexual reproduction is relatively slow and complex process.
 The progeny are not identical to parents or among themselves.
Sexual reproduction in Protozoans :
 Haploid  nuclei known as pronuclei fuse in sexual reproduction.
 Specially gametes may be formed with gametic nuclei (pronuclei) or pronuclei are formed  without the formation of

gametes.
 It occurs in protozoans mainly by

1) Syngamy       2) Conjugation
1. Syngamy:
 Fusion of two gametes is syngamy.
 Union of pronuclei of gametes is called  amphimixis, resulting in the  formation of fusednucleus called

synkaryon.
 Fusion of similar gametes is called isogamy e.g.  Monocystis.
 Union of dissimilar gametes is known as  anisogamy. e.g. Plasmodium.
 In Hologamy, two mature organisms behave as gametes. e.g. Trichonympha.
2. Conjugation
 Wichterman defined conjugation as a temporary

union between two senile ciliates that belong to two different mating types for exchange of nuclearmaterial and
reorganization(as observed in Paramecium).

Unfavourable conditions induce conjugation.
 Chromosomal imbalance is caused due to

repeated amitotic divisions of macronucleus.
 Conjugation restores vigour and vitality. E.g  Paramecium, Vorticella.

*MULTIPULE CHOICE QUESTIONS*
1. Flagellum with two or more lateral appendages is seen in

1) Chilomonas 2) Polytoma
3) Cryptomonas 4) Peranema

2. Myonemes bring locomotion in
1) Euglena 2) sporozoans
3) Amoeba 4) both 1 and 2

3. The total number of microtubules in the axoneme and in the kinetosome of a cilium /flagellum are
respectively
1) 20 & 27 2) 20 & 29
3) 12 & 27 4) 20 & 18

4. Sol-gel theory explains the formation of
1) pseudopodia 2) flagella
3) myonemes 4) cilia

5. Temporary cytoplasmic extensions of cell which are formed on the surface of the body b y
the movement of cytoplasm.
1) Pseudopodia 2) Cilia 3) Flagella 4) Myonemes

6. Identify the locomotor organelles which are useful only for locomotion.
1) Undulipodia 2) Pseudopodia



3) Cilia 4) Flagella
7. Flagella provided with the terminal filament are present in the

1) Peranema, Cryptomonas and Polystoma
2) Chilomonas, Astasia and Monas
3) Polytoma, Urceolus and Chlamydomonas
4)Cryptomonas, Chlamydomonas and Monas

8. The most primitive and slowest type of locomotion is
1) swimming 2) gliding
3) metaboly 4) amoeboid

9. Pseudopodia are the characteristic of protozoans belonging to this class.
1) Rhizopodea 2) Actinopodea 3) Sarcodina 4) Myxopodea

10. Locomotion by pseudopodia is called
1) rolling movement 2) flowing movement
3) amoeboid movement
4) euglenoid movement

11. The pseudopodia of Amoeba are important in
1) feeding
2) offence and defence
3) locomotion    4) locomotion and feeding

12. The type of pseudopodia in Entamoeba is
1) lobopodia 2) filopodia
3) actinopodia              4) reticulopodia

13. Blunt, finger-like, tubular pseudopodia  are
1) lobopodia 2) filopodia
3) reticulopodia 4) actinopodia

14. Pseudopodia of Euglypha are
1) reticulopodia 2) filopodia
3) actinopodia 4) axopodia

15. Fibre - like pseudopodia are
1) filopodia 2) actinopodia 3) axopodia 4) reticulopodia

16.  Net - like pseudopodia are
1) actinopodia 2) reticulopodia 3) lobopodia 4) filopodia

17. Recticulopodia are  present in
1) Elphidium 2) Euglypha
3) Euglena 4) Entamoeba

18. Axopodia occurs in
1) Actinophrys 2) Elphidium 3) Euglypha 4) Entamoeba

19. The arms of microtubules in the peripheral doublets are made of
1) flagellin 2) tubulin 3) dynein 4) fibroin

20. The more appropriate theory that explains amoeboid movement is
1) sol – gel theory         2) fountain zone theory 3) rolling movement theory 4) back contraction theory

21. Locomotory organelles in mastigophorans are
1) cilia 2) flagella
3) pseudopodia 4) myonemes

22. Central, longitudinal and tubular structure of a flagellum is called
1) axoneme 2) mastigoneme
3) myoneme 4) flimmer

23. Axoneme arises from
1) nucleus 2) basal granule
3) nucleolus 4) stigma

24. The number of flagella in Trypanosoma is
1) 1 2) 3 3) 2 4) 4

25. The number of flagella in Euglena is
1) 1         2) 2 3) 3 4) 4

26. Sol-gel theory explains the formation of
1) pseudopodia 2) flagella
3) myonemes 4) cilia



27. Type of pseudopodia in Polystomella or Elphidium is
1) axopodia 2) filopodia
3) reticulopodia 4) lobopodia

28. Radial spokes join
1) both the microtubules of doublets with the inner sheath
2) one microtubule of each doublet with the inner sheath
3) both the microtubules of doublets with the outer sheath
4) one microtubules of each doublet with the outer sheath

29. Flagellum without lateral appendages but with terminal naked filament is seen in
1) Peranema 2) Polytoma
3) Polystomella 4) Podophrys

30. Identify the animal in which cilia are confined to juvenile stages only.
1) Vorticella 2) Paramecium
3) Balantidium 4) Acineta

31. Kinety = ........... row of kinetosomes + .......... respectively.
1) Horizontal, Kinetodesmos
2) Horizonta, Flimmers
3) Logitudinal, Kinetodesmata
4) Longitudinal, Flimmers

32. The movement of cilia of Paramecium that resembles the movement of plants in paddy fields (when
wind blows) is called
1) pendular movement
2) metachronous movement
3) synchronous movement
4) undular movement

33. In Paramecium, the coordination of ciliary movement is the function of
1) macronucleus 2) basal granule
3) neuromotorium 4) micronucleus

34. Type of locomotion exhibited by Polystomella and Polytoma is respectively
1) ciliary and flagellar 2) amoeboid and swimming
3) amoeboid and ciliary
4) swimming and gliding

35. Two unequal flagella are present in
1) protozoan which has trichocysts
2)protozoan which has flagellum at anterior end
3) protozoan with paraflagellar body
4) autotrophic protozoan with two nuclei

36. The most common method of asexual reproduction in protozoans is
1) budding 2)binary fission
3) multiple fission 4) plasmotomy

37. Longitudinal binary fission is the only method of reproduction in
1) Amoeba 2) Monocystis
3) Plasmodium            4) Euglena

38. Genetic recombination does not occur in
1) conjugation 2) isogamy
3) binary fission 4) anisogamy

39. Uniparental inheritance is seen during
1)asexual reproduction    2) sexual reproduction
3) cytogamy    4) conjugation

40. Symmetrogenic division is seen in
1) Euglena 2) Paramecium 3) Amoeba 4) Vorticella

41. In Euglena,during longitudinal binary fission, which cell organelles do not divide?
1) Contractile vacuole, stigma and para flagellar body
2) Blepharoplast, chromatophores,stigma
3) Contractile vacuole, blepharoplast, nucleus



4) Contractile vacuole, para flagellar body, chromatophores
42. In Euglena, during longitudinal binary

fission, which cell organelles undergo division?
1) Contractile vacuole, stigma 2) Blepharoplast, chromatophore
3) Contractile vacuole, blepharoplast
4) Para flagellar body, chromatophores

43. The daughter Euglenae formed by
binary fission are
1) like mirror images 2) asymmetrical
3) unequal 4) haploid

44. Vertical, anterio-posterior division forming two individuals is
1) cellular division
2) anterior posterior fission
3) longitudinal binary fission
4) transverse binary fission

45. The longitudinal binary fission is seen in
1) Paramecium and Euglena
2) Paramecium and Trypanosoma
3) Trypanosoma and Euglena
4) Amoeba and Plasmodium

46. Sun ray - like pseudopodia are present in
  1) Globigerina 2) Euglypha    3) Actinophrys 4) Entamoeba

47. Cells of higher metazoans exhibiting amoeboid locomotion are
1) erythrocytes, plasma cells 2) macrophages, neutrophils
3) basophils, platelets
4) fibroblasts, neutrophils

48. “Fountain zone theory” of amoeboid locomotion is proposed by
1) Pantin 2) Mast 3) Hyman 4) Allen

49. Lobopodia : Entamoeba, Filopodia : ?
1) Amoeba 2) Euglena
3) Euglypha 4) Elphidium

50. Which of the following is correct based on the number of rows of lateral appendages ?
1) Stichonematic < Pantonematic>Acronematic > Pantacronematic > Anematic
2) Stichonematic < Pantonematic>Acronematic < Pantacronematic<Anematic
3) Stichonematic > Pantonematic=Acronematic < Pantacronematic=Anematic
4) Pantonematic=Pantacronematic> Stichonematic  > Anematic = Acronematic

51. Inner sheath of flagellum is present around
1) peripheral doublets 2) central singlets
3) triplets of basal granule 4) outer to flagellum

52. Microtubules present in the peripheral doublets of a flagellum are
1) 18 2) 9        3) 2 4) 20

53. The arms of microtubules attached to outer doublets are made of a protein
1) flagellin  2) tubulin   3) dynein 4) fibroin

54. One of the following is not related to flagellum.
1) Inner sheath 2) Flimmers
3) Outer sheath 4) Plasmagel tube

55. Triplets are related to
1) basal granule of flagellum 2) gel tube of pseudopodium
3) inner sheath of cilium 4) central microtubules of flagellum

56. Radial spokes of flagellum/cilium connect
1) doublets of flagellum to inner sheath 2) triplets of basal granule to inner sheath
3) doublets of flagellum to outer sheath
4) triplets of basal granule to outer sheath

57. Flagellum with one row of lateral appendages occur on the axoneme upto the tip is



1) stichonematic 2) pantonematic
3) pantacronematic 4) anematic

58. Stichonematic flagellum is present in
1) Urceolus 2) Polytoma 3) Monas 4) Astasia

59. Flagellum in which only  lateral appendages are present on the axoneme in two or more rows without
terminal naked filament is
1) stichonematic 2) pantonematic
3) pantacronematic 4) anematic

60. Pantonematic flagellum is present in
1) Euglena 2) Peranema
3) Polytoma 4) Urceolus

61. Flagellum in which lateral appendages are absent  but axoneme ends as a terminal naked axial filament
is
1) stichonematic          2) acronematic 3) pantonematic          4) pantacronematic

62. Acronematic flagellum is present in
1) Polytoma 2) Urceolus
3) Monas 4) Astasia

63. Flagellum provided with two or more rows of lateral appendages and axoneme ends in terminal naked
filament is
1) stichonematic                   2) pantonematic 3) acronematic                     4) pantacronematic

64. Pantacronematic flagellum is present in
1) Monas 2) Astasia
3) Polytoma 4) Urceolus

65. Set of flagellates without ‘mastigonemes’ on their  flagella are
1. Polytoma and Peranema
2. Monas and Chlamydomonas
3. Chilomonas and Polytoma
4. Polytoma and Astasia

66. Which of the following is correct based on number of  flagella ?
1) Trypanosoma > Euglena = Trichomonas < Giardia < Trichonympha
2) Trypanosoma < Euglena< Trichomonas < Giardia = Trichonympha
3) Trypanosoma < Euglena< Trichomonas < Giardia < Trichonympha
4) Trypanosoma < Euglena< Trichomonas
= Giardia < Trichonympha

67. Identify the set of flagellates from the following in which the flagellum has mastigonemes but no terminal
naked filament, in both the cases.
1) Astasia, Chilomonas
2) Polytoma, Cryptomonas
3) Peranema, Euglena
4) Chlamydomonas, Polytoma

68. Identify the X, Y and Z in the following diagram.

 

X Y Z

1) X = inner A tubule, Y = middle B tubule, Z = peripheral C tubule 2) X = inner
C tubule, Y = middle B tubule, Z = peripheral A tubule
3) X = inner B tubule, Y = middle C tubule, Z = peripheral A tubule
4) X = inner B tubule, Y = middle A tubule, Z = peripheral C tubule



69. In Giardia, the total number of microtubules with reference to its flagella immediately below the level
of the body’s envelope can be expected to be
1) 216      2) 160      3) 108      4)416

70. Kinety is a
1) longitudinal row of kinetosomes and
interconnecting kinetodesmata in ciliates
2) longitudinal row of kinetosomes and inter  connecting kinetodesmata in flagellates
3) horizontal row of kinetosomes and intercon-
necting kinetodesmata in ciliates
4) horizontal row of kinetosomes and  interconnecting kinetodesmata in flagellates

71. Infraciliary system is located in
1) ectoplasm of ciliates
2) endoplasm of ciliates
3) ectoplasm of flagellates 4) endoplasm of ciliates

72. Widely accepted theory for pseudopodial formation is
1) contraction theory   2) rolling movement
3) sol-gel theory         4) surface tension theory

73. The peripheral  and transparent part of cytoplasm in Amoeba is
1) Plasma sol 2) Plasma gel
3) 1 and 2 4) Cytosol

74. The number of flagella in Trichomonas is
1) 1      2) 2 3) 3 4) 4

75. The number of flagella in Giardia is
1) 1        2) 2 3) 3pairs 4) 4 pairs

76. The number of flagella in Trichonympha is
1) 1 pair  2) 2 pairs    3) 3 pairs 4) many

77. Undulopodia are
1) cilia and flagella of protozoans
2) pseudopodia of protozoans
3) myonemes of protozoans 4) pseudopodia and flagella of protozoans

78. Who called cilia and flagella as 'undulopodia'?
1) Lamarck 2) Hyman  3) Berthold   4) Mast

79. Flagellum becomes rigid and stiff during
1) effective stroke of sidewise lash movement
2) recovery stroke of sidewise lash movement
3) undular movement from base to tip
4) undular movement from tip to base

80. Organism moves backwards by
1) pushing force caused by undulations from tip to base
2) pushing force caused by undulations from base to tip
3) pulling force caused by undulations from tip to base
4) both 1 and 2

81. In which stroke the beating of a flagellum is against the water and is at right angle to the longitudinal
axis of the body and animal moves forward ?
1) Effective stroke 2) Recovery stroke 3) Both 1 and 2 4) Gyration

82. A flagellum turns like a screw in
1) simple conical gyration   2) effective stroke 3) recovery stroke      4) 1 and 3

83. Small zig zag movements in the protozoans caused by the contraction and relaxation of myonemes are
called
1) gliding movements          2) gyration
3) amoeboid movements       4) metaboly

84. Gliding movement is shown by
1) Amoeba            2) sporozoans, cnidosporans



3) all ciliates           4) sponges
85. The total number of microtubules in the axoneme and basal granule altogether of a flagellum/cilium is

1) 27 2) 47 3) 29 4) 45
86. If the terminal naked axoneme of the flagellum of Urceolus is removed, then its flagellum resembles

that of
1) Peranema 2) Polytoma
3) Cryptomonas 4) Astasia

87. Within a flagellum, peripheral doublets are interconnected by linkers called
1) dextrin 2) tubulin
3) nexins 4) dystrophin

88.  Flagellum which is provided with two or more rows of lateral appendages and axoneme ends in terminal
naked axial filament is
1) stichonematic  2) pantonematic
3) acronematic 4) pantacronematic

89. Hypothetically speaking, what type of flagellum is formed if two or more rows of  lateral appendages
are added to the flagellum of Chlamydomonas?
1) Acronematic 2) Pantacronematic 3) Pantonematic 4) Stichonematic

90.  Flagellum of Monas differs from that of Chlamydomonas by the
1) presence of naked terminal part and lateral appendages
2) absence of naked terminal part and lateral appendages
3) presence of naked terminal part and absence of lateral appendages
4) absence of naked terminal part and presence of lateral appendages

91. Identify the flagellate with many flagella.
1) Giardia 2) Trichonympha
3) Trypanosoma 4) Trichomonas

92. Total  number of triplets in the flagella of Euglena below the level of its pellicle is
1) 9 2) 18 3) 11 4) 27

93. The locomotory organelle of which of the following protozoans is provided with terminal naked  filament
?
1) Chlamydomonas, Chilomonas
2) Polytoma, Peranema
3) Urceolus, Chlamydomonas
4) Cryptomonas,Chlamydomonas

94. Which one of the following mastigophoran protist will have maximum number of triplets?
1) Trypanosoma 2) Trichomonas
3) Trichonympha 4) Giardia

95. Type of protein present in motor protein molecules is
1) tubulin  2) globulin    3) dynein   4) actin

96. Number of dynein arms present in a flagellum/cilium is
1) 9 pairs 2) 18 pairs 3) 20 4) many pairs

97. The flagellum without terminal filament and lateral appendages is present in
1) Urceolus 2) Peranema 3) Astasia 4) Chilomonas

98. If the terminal filament of pantacronematic flagellum is removed, it resembles the flagellum of
1) Euglena 2) Cryptomonas
3) Monas 4) Polytoma

99. Pantacronematic : Urceolus ; Acronematic ?
1) Peranema 2) Polytoma 3) Polystomella 4) Podophrys

100.Number of flagella in 'grand old man of intestine' is
1) 1 pair   2) 2 pairs     3) 4 pairs 4) many

101.Infraciliary system of Paramecium consists of
1) kinetodesmata + motorium
2) kinetodesmata + kinetosomes
3) kinetia + neuromotor system



4) kinetodesmata only
102. Which one of the following is not a part of infraciliary system in Paramecium?

1) Kinetosomes 2) Motorium
3) Kinetodesmal fibrils 4) Kinetodesmata

103. Neuromotor system in Paramoecium is formed of
1) muscle fibers, nerve fibers
2) kinetosomes, kinetodesmata only
3) motorium, kinetosomes only
4) motorium, infraciliary system

104. Infraciliary system together with motorium forms
1) neuromotor junction 2) kinety
3) neuromotor system 4) motor end plate

105. In which of the following protozoan, adult stage lacks or devoid of cilia ?
1) Amoeba 2) Paramecium
 3) Acineta                  4) Acineta,Amoeba

106.The type of flagellar movement in mastigophorans that makes the animal to rotate in its own axis is
1) undulation     2) pendular
3) simple conical gyration  4) sidewise lash

107. The contractile fibrils of certain protozoans which are similar to the myofibrils of higher organisms are
1) myotomes 2) myonemes
3) myofilaments 4) monotremes

108. ATPase enzyme activity is at ....... of cilia and flagella.
1) Singlet microtubules      2) Dynein arms
3) Triplets of basal granule  4) Radial spokes

109.Bending of flagellum/cilium is brought about by
1) sliding of microtubules past each other by
the functioning of ‘dynein’ arms
2) sliding of microtubules past each other by the functioning of radial spokes
3) movement of microtubules by central singlets
4) immobility of microtubules

110. Excessive displacement of doublets in the bending movement of cilium /flagellum is prevented by
1) dynein arms               2)deficiency of ATP ase
3) radial spokes            4) protoplasmic sheath

111. If nexins and radial spokes of an axoneme in a flagellum/cilium are subjected to enzymatic digestion
and then exposed to ATP, what happens to the peripheral doublets ?
1) Slide past each other
2) They can’t physically held in place
3) They will dissolve 'A' tubule
4) Produce bending of Flagellum

112. Undulations of flagellum from base to tip causes pushing force which is like a
1) propeller of a boat
2) propeller of an aeroplane
3) 1 and 2
4) rudder of a boat

113.  If undulations of flagellum passes from tip to the base, then the flagellate
1) moves forwards 2) moves backwards
3) rotates on its own axis
4) rotates in opposite direction to the flagellum

114.  If the flagellum bends to the right side and shows undulations from base to the tip, then the organism
shows
1) lateral movement towards the left side
 2) lateral movement towards the right side
3) rotating movement in clockwise direction
4) rotating movement in anticlockwise direction

115. Flagellum turns like a screw exerting a propelling action during



1) side wise lash movement
2) undulation movement
3) recovery stroke
4) simple conical gyration movement

116. If the flagellum is bend towards right side and the undulations pass from tip to base, the movement of
animal is
1) towards right side 2) towards left side 3) anterior side 4) posterior side

117. The sequential movement of cilia in a longitudinal row / kinety of Paramecium is called
1) synchronous movement
2) metachronous movement
3) gliding movement 4) metaboly

118. The centre to coordinate the ciliary locomotion in Paramecium is present near the
1) macronucleus               2) contractile vacuole
3) cytopharynx             4) central fibrils of cilium

119. The movement of Paramecium that resembles the movement of plants in paddy field (due to blow of
wind) is called
1) pendular 2) metachronous
3) synchronous 4) undular

120.  Small zigzag movements in the protozoans caused by the contraction and relaxation of myonemes
is called
1) gliding movement 2) gyration
3) amoeboid movement 4) metaboly

121.The protozoans that exhibit slowest and fastest types of locomotion are respectively
1) rhizopods and mastigophorans
2) rhizopods and ciliates
3) apicomplexans and mastigophorans 4) mastigophorans and ciliates

REPRODUCTION IN PROTOZOANS
122.The cell organelle that divides in binary fission of Euglena is

1) cytopharynx 2) basal granules
3) contractile vacuole 4) stigma

123.During longitudinal binary fission, which structure is retained by one daughter Euglena while the other
daughter develops a new one?
1) Reservoir 2) Nucleus
3) Chromatophore 4) Flagella

124.Photoreceptor organelle of Euglena is
1) cytopyge 2) paraflagellar body
3) tentacles 4) ocelli

125.Homothetogenic binary fission is seen in
1) Euglena 2) Paramecium
3) Amoeba 4) Vorticella

126.Trichocysts are seen in
1) Paramecium 2) Euglena
3) Amoeba 4) Plasmodium

127.Which cell organelles are newly formed in Opisthe?
1) Anterior contractile vacuole,cytopharynx and oralgroove
2) Posterior contractile vacuole, cytopharynx
3) Posterior contractile vacuole, oral groove
4) All of the above

128.Number of binary fissions that  a Paramecium can undergo  in a day is
1) 5 times 2) 8 times 3) 9 times 4) 4 times

129.A clone in Paramecium is
1) a set of simular daughter cells formed by conjugation
2)  a set of simular daughter cells formed by autogamy
3)  a set of simular daughter cells formed due to repeated binary fission from a single parent
4)  a set of simular daughter cells formed by endomixis



130. Number of  generations of progeny formed from a Paramecium by repeated binary fissions in a day is
1) 1 2) 2 3) 3 4) 4

131. A clone of  Paramecium refers to
1) morphologically similar    but genetically different     organisms
2)  a colony of  Paramecia living in one place
3) morphologically and genetically similar daugters from single parent
4) group of similar daughters individuals that  have same number of cilia

132. The number of  osmoregulatory structures in
Paramecium is
1) 2      2) 1         3) 4 4) 8

133. In Paramecium, the first step during binary fission is that it
1) stops excretion        2) stops respiration
3) stops osmoregulation
4) stops feeding

134. At the end of binary fission of a Paramecium, which daughter form contains the parental anterior
contractile vacuole ?
1) Opisthe 2) Proter 3) Both 4) None

135. Which is not true about 'Opisthe' ?
1) New cytopharynx is formed by it
2) It  receives posterior contractile vacuole from parent
3) Anterior contractile vacuole is formed afresh
4) Receives parental cytopharynx

136. In Paramecium, during binary fission, the micronucleus undergoes
1) amitosis 2) meiosis
3) mitosis 4) endomixis

137. The fusion of similar gametes is called
1) isogamy 2) anisogamy
3) polygamy 4) plasmotomy

138. Isogamy is seen in
1) Monocystis 2) Vorticella
3) Plasmodium 4) Amoeba

139. Anisogamy is seen in
1) Monocystis 2) Plasmodium
3) Amoeba 4) Paramecium

140. The fusion of pronuclei of two mature organisms which do not form gametes but behave themselves as
gametes is called
1) isogamy 2) anisogamy
3) hologamy 4) cytogamy



*SPECIAL FORMAT QUESTIONS*
1.Study the following statements.

I.The fastest locomotion is performed by flagellates.
II. In protozoans, locomotion is influenced by food and other type of stimuli.
III. Function of pseudopodia is not only locomotion but also food collection.
Which of the above are correct ?
1) I & II only 2) II & III only
3) I, II & III 4) I & IIIonly

2.Study the following statements.
I. Blunt, finger- like pseudopodia are present in Entamoeba.
II. Filopodia are fibre- like.
III. Ray-like pseudopodia are present in Actinophrys.
Which of the above are correct ?
1) I & II only 2) II & III only
3) I & III only 4) I, II & III.

3.Study the following statements.
I. Flagella arise from blepharoplasts.
II. Microtubular arrangement in flagella is 9+4
III. Microtubular  arrangement in basal
 granules is 9+2.
IV.Many flagella are present in Trichomonas.
Which of the above are correct ?
1) Only I & II 2) I, II, III & IV
3) Only III 4) Only I

4.Study  the following statements.
I.Many kineties are present in the ectoplasm of Paramecium as infraciliary system.
II. Motorium and infraciliary system together called neuromotor system.
III. Undular movement is produced by undulipodia.
IV. Simple flagellum is stichonematic type Which of the above are correct ?
1) I & III only 2) II & IV only
3) I, III & IV only 4) I & II only

5. If Euglena wants to move laterally to the left side, which one of the following would be correct ?
1) Bending of flagellum to right side and show  undulations from base to tip
2) Bending of flagellum to any side and show  undulations from tip to base
3) Bending of flagellum to left side and shows  undulations from base to tip
4) Bending of flagellum to right side and shows undulations from tip to base

6.  During the effective stroke in sidewise lash movement, the flagellum becomes
1) rigid, bends to one side, beats against water at right angle to longitudinal axis of  body, and organism moves
backwards
2) rigid, bends to one side, beats against water at right angle to longitudinal axis of body and the organism moves
forwards
3) soft, bends to both sides, beats against water at right angle to longitudinal axis of
body, organism moves backwards
4) rigid, bends to one side, beats against water at right angle to transverse axis of
body, organism moves forwards

7.  Find the correct statements.
A) All ‘undulipodia’ show undular movements. B) Flagella unite to form cirri.
C) Cilia perform ‘pendular’ movement.
D) Neutrophils exhibit amoeboid movement.



1) A and C2) A and D
3) B and C4) C and D

8. Identify incorrect statements about ciliary movement .
I) Cilium moves like a wave.
II) Cilium moves water perpendicular to the surface of its attachment.
III)Cilium moves water perpendicular to its axis.
IV) Cilium moves water parallel to the surface of its attachment.
1) I  and II 2) I  and III
3) III and IV 4) I  and IV

9. Read the statements pertaining to Axoneme .
i) Axoneme is made up of 11 microtubules.
ii) A & B tubules are present in the  peripheral doublets.
iii) Peripheral doublets are connected by nexins
iv) Microtubule ‘A’ is large than the microtubule ‘B’.
1) All except i are correct 2) All except ii, iii correct
3) All except i and iv are correct 4) All are correct

10. Identify the correct statement (s).
(a)  All undulipodia show undular movements.
(b) Some undulipodia do not show undular movements.
(c) Some undulipodia show undular movements.
1) a, b and c are correct  2) b and c are correct 3) a and c are correct   4) none are correct

11. Read the following statements.
(i) A flagellum turns like a screw in  conicalgyration.
(ii) Dynein arms of each doublet attach to an adjacent doublet & pull the neighbouring doublet.
(iii) Doublets can’t slide past much because they are attached to outer sheath by radial spokes.
(iv) A flagellum pushes the fluid medium at right angles to the surface of its attachment, by  its b e n d i n g
movement.
The correct combinations are
1) All except IV 2) All except I 3) all expect III 4) All expect II

12. Arrange the following individuals based on the number of flagella in a descending order.
A) Trichomonas B) Trichonympha
C) Euglena D) Giardia
1) B D A C    2) B A C D   3) B D C A    4) A C D B  

13. Arrange the following in correct sequence of
action.
A. Sliding of doublets
B. Pulling of doublets by dynein arms
C. Swimming locomotion
D. Bending of flagellum
E. Attachment of the dynein arms to the neighbouring doublet
1) B – E – D – A – C  2) C – B – D – A – E
3) E – B – A – D – C  4) E – B – D – A – C

14. The following are the various parts in the flagellum / cilium. Arrange them in a correct sequence from
outer to inner.
A)Singlets  B)Protoplasmic sheath C)Inner sheath D)Doublets  E) Radial spokes
1) C-D-B-D-E 2) B-D-C-A-E
3) B-C-E-A-D 4) B-D-E-C-A

15. Identify the components of neuromotor system in sequence.
A. Kinetodesmata B. Kinety
C. Kinetosomes D. Infraciliary system
E. Kinetodesmal fibrils F. Motorium
1) C - E - B - D - A - F
2) B - C - A - D - E - F



3) C - A - E - B - D - F
4) C - E - A - B - D - F

16. Identify the sequence of steps in bending movement of flagella.
A. Pulling of neighbouring doublet. B. Attachment of dynein arms to adjacent doublet.
C. Releasing of arms. D. Reattachment of arms.
E. Sliding
1) B – A – E – C - D 2) B – E – A – D - C
3) B – E – D – C - A        4) B – A – E – D – C

17. Read the following statements.
I. Heliopodia type of pseudopodium is present in sun ray-like animals.
II. Net-like pseudopodium is present is Elphidium.
III. Blunt finger-like pseudopodium is present in Entamoeba but not in Amoeba.
1) I & III are correct 2) I & II are correct
3) II & III are correct 4) All are correct

18.Read the statements pertaining to Axoneme.
I. Axoneme is made up of (9+2) set of microtubules.
II. A&B microtubules constitute the peripheral doublets.
III. Peripheral doublets are inter connected by nexins.
IV. Microtubule 'A' is smaller and complete bearing paired dynein arms all along its length.
1) All except I  are correct
2) All except II, IIIare correct
3) All except IV are correct
4) All are correct

19.Read the statements & choose the correct combinations.
i) Central microtubules are absent in basal granules.
ii) The adult suctorians do not possess cilia.
iii) Flagella do not fuse/unite to form cirri.
1) Only i & ii 2) Only ii & iii
3) Only i & iii 4) All are correct

20.Read the following statements.
A) Flagella produce undular beat.
B) Cilia may form compound ciliary organelles.
C) Flagella help only in locomotion.
D) Cilia produce pendular beat.
The correct statements are
1) Only A & B 2) Only B, C & D
3) Only A & C 4) A, B, C & D

21.Read the following statements.
i) Ciliary locomotion is faster than flagellar locomotion.
ii) Myonemes are similar to the myofibrils of higher organisms.
iii) Ciliary locomotion is coordinated by the infraciliary system.
iv) Cilium moves the water parallel to the surface of its attachment.
The correct statements are
1) Only i & ii 2) Only ii & iii
3) Only i  & iv 4) All the above

22.Study the following statements.
I. Undulipodia that shows pendular movement are flagella.
II. Cilia are the undulipodia that show pendular movement.
III. All undulipodia help in swimming locomotion.
Which of the above are correct ?
1) I,& II  only 2) I & III only
3) II & III only 4) All

23.Study the following statements and identify correct one



I. Union of pronuclei of gametes restores the diploid chromosomal number
II. The most common type of asexual reproduction  in protozoa is binary fission
III. Photo receptor is present at the base of flagella of the Euglena
IV. Fusion of two similar gamete is called isogamy
1) I & II are correct 2) I, II & III are correct
3) I, II & IV are correct  4) All are correct

24.Study the following statements and identify correct one
I. Longitudinal binary fission also called homothetogenic division
II. During transverse binary fission in Paramecium oral groove disappears
III. In Euglena the organellae present close to cytopharynx is chloroplast.
1) only II 2) Only I & II
3) Only III 4) Only I

25.Study the following statements and identify correct one
I. Temporary pairing of two individuals for the exchange of pronuclei is called hologamy
II. Genetic recombination occur during sexual reproduction
III. Conjugation is induced only during unfavourable conditions
1) I & II only 2) II & III only
3) I, II & III 4) I & III only

26.Study the following statements and identify correct one
I. Conjugation occurs between two senile individuals
II. Conjugation results in the production of rejuvenated individuals
III. Conjugation does not takes place during unfavourable conditions
1) I & II only 2) Only II
3) Only II & III 4) I, II & III

27 Study the following statements which belongs to binaryfission of Euglena
I. Blepharoplast & chromatophores divide
II. Contractile vacuole, stigma, paraflagellar body disappear
III. Flagella do not divide & disappear
Which of the above are correct
1) I, II & III 2) I, II only
3) I & III only 4) Only I

28.Study the following statements and identify correct one
I. anterior daughter individual of Paramecium is called proter
II. Posterior daughter individual of Euglena is called opisthe
III. The process of transverse binaryfission in Paramecium is completed in about 4hrs
IV. Synchronous movement seen in the transverse row of cilia of Paramecium
1) I, II & IV only      2) I, III & IV only
3) I & II only            4) I, II, III & IV

29. Match the following.
      List –I                  List–II
A) Flimmers I) Peripheral tubules of  basal granule
B) Doublets II) Lateral appendages of  flagella
C) Singlets III) Pairs of arms
D) Triplets IV) Central tubules of  axial  filament

V) Peripheral tubules of  axial filament
A B C D

1) III V IV I
2) I IV V II



3) II V IV I
4) I III IV V

30. Match the following.
            List –I List –II
A) Two or more rows of      I) Anematic
     mastigonemes
B) Without flimmers       II) Pentacronematic
C) Two or more rows         III) Stichonematic
of mastigonemes with
axial filament
D) Single row of lateral     IV) Pantonematic
  appendages upto the tip

    V) Acronematic
A B C D

1) IV II III V
2) IV III II V
3) IV I II III
4) IV  I III II

31. Match  the following .
    Pseudopodia Nature
A) Lobopodia           I) Sun ray like pseudopodia
B) Filopodia            II) Forms a network
C) Reticulopodia     III) Blunt, finger like

              pseudopodia
D) Axopodia           IV). Fiber like

A B C D
1) III IV II I
2) IV III I II
3) III IV I II
4) II I IV III

32. Match  the following.
 Flagellate No.of.flagella
A) Euglena I) 8
B) Trichomonas II) 2
C) Trichonympha III) 4
D) Giardia IV) Many

A B C D
1) III II IV I
2) III IV II I
3) II III IV I
4) IV III II I

33. Match the following.
List-A List-B
1) Filopodia A) Elphidium
2)Lobopodia B) Amoeba
3) Reticulopodia C) Euglypha
4) Axopodia D) Actinophrys
1) 1A,2B,3C,4D 2) 1C,2B,3A,4D
3) 1C,2B,3D,4A 4) 1C,2A,3B,4D

34. List-A       List-B
1) Pseudopodial A)Juvenile of movement Acineta
2) Ciliary movement B) Sporozoan
3) Flagellar movement C) Polystomella
4) Gliding movement D) Chlamydomonas
1) 1A,2B,3C,4D 2) 1C,2B,3A,4D



3) 1C,2B,3D,4A 4) 1C,2A,3D,4B
35. Match the following.

List-A              List-B
I) Cellular extensions         A)Pseudopodia
II) Contractile fibrils         B) Myonemes
III) Short hair like organelles C) Cilia
IV) Whip like organelles       D) Flagella
1) I-A, II-B, III-C, IV-D
2) I-A, II-C, III-D, IV-B
3) I-D, II-C, III-A, IV-B
4) I-C, II-B, III-A, IV-D

36.  Match the following.
List-A     List-B
1) Stichonematic A) Polytoma
2) Acronematic B) Astasia
3) Anematic C) Paranema
4) Pentacronematic D) Chilomonas
5) Pantonematic E) Urceolus
1) 1-A, 2-B, 3-C, 4-D ,5-E
2) 1-A, 2-C, 3-D, 4-E, 5-B
3) 1-D, 2-C, 3-E, 4-B, 5-A
4) 1-B, 2-A, 3-D, 4-E, 5-C

37.   Match the following.
List-A List-B
1) Single row of A)Cryptomonas
appendages
2) Two rows of B) Urceolus
appendages
3) Lateral appendages  C) Euglena
& Terminal
filament are absent
4) Two rows of appendages D) Monas
& Terminal filament
are present
1) 1-A, 2-B, 3-C, 4-D  2) 1-A, 2-C, 3-D, 4-B
3) 1-C, 2-D, 3-A, 4-B  4) 1-C, 2-B, 3-A, 4-D

 38.  Match the following.
 List-A List-B
1) Pushing force A)Propeller of an aeroplane
2) Pulling force B)Longitudinal row of  cilia
3) Metachronous C) Propellar of a boat

movement
4) Synchronous D)Transverse row of cilia movement
1) 1-A, 2-B, 3-C, 4-D  2) 1-A, 2-C, 3-D, 4-B
3) 1-D, 2-C, 3-A, 4-B  4) 1-C, 2-A, 3-B, 4-D

39. Match the following.
List-I List-II
1) Protoplasmic sheaths a) 18
2) Radial spokes in T.S. of axoneme b) 1
3) Singlets of axoneme  c) 0
4) Singlets of kinetosome  d) 2
5) Microtubules of all doublets   e) 9
1) 1 = d; 2 = c; 3 = e; 4 = b; 5 = a
2) 1 = d; 2 = c; 3 = a; 4 = e; 5 = d



3) 1 = d; 2 = c; 3 = e; 4 = a; 5 = b
4) 1 = d; 2 = e; 3 = d; 4 = c; 5 = a

40. Match  the following.
List-I List-II
A)Number of doublets       1) 27
B)Number of microtubules in axoneme     2)9 pairs
C)Number of dynein arms at a level       3)20
D)Number of microtubules in  kinetosome

   4)9
A B C D

1) 4 1 2 3
2) 1 4 2 3
3) 3 4 1 2
4) 2 3 4 1

41. Match  the following
List-I List-II
A) Schizogony I) Formation of  sporozoites
B) Male game II) Macronucleus of
-togony  Paramecium
C) Sporogony III)Asexual multiple fission
D) Amitosis IV) Formation of male  gametes

A B C D
1) III IV I II
2) II IV I III
3) IV II I III
4) III I IV II

42. Match  the following
List-I List-II
A) Isogamy I) Zygote
B) Anisogamy II)Fusion of similar  gametes
C) Hologamy III) Fusion of dissimilar  gametes
D) Synkaryon IV) Fusion of mature

organisms
      A B C D
1)  III IV I II
2)  IV III II I
3)   I II III IV
4)  II III IV I

43. Match  the following
List-I List-II
A) Macronucleus of       I) Diploid
Paramecium
B) Micronucleus of         II) Polyploid
Paramecium
C) Binary fission          III) Unfavourable conditions
D) Conjugation          IV) Favourable conditions

A B C D
1) II I IV III
2) I II III IV
3) IV III I II



KEY :
MULTIPLE CHOICE QUESTIONS

1) 4 2) 4 3) 1 4) 1 5) 1 6) 4 7) 3 8) 4 9) 1 10) 3 11) 4 12) 1 13) 1

14) 2 15) 1 16) 2 17) 1 18) 1 19) 3 20) 2 21) 2 22) 1 23) 2 24) 1 25) 2 26) 1

27) 3 28) 2 29) 2 30) 4  31) 3 32) 2 33) 3 34) 4 35) 3   36) 2 37) 4 38) 3 39) 1

40) 1 41) 1 42) 2 43) 1 44) 3 45) 3 46) 3 47) 2 48) 4 49) 3 50) 4 51) 2 52) 1

53) 3 54) 4 55) 1 56) 1 57) 1 58) 4 59) 2 60) 2 61) 2 62) 1 63) 4 64) 4 65) 3

66) 4 67) 3 68) 1 69) 1 70) 1 71)  1 72) 3 73) 2 74) 4 75) 4 76) 4 77) 1 78) 2

79) 1 80) 2 81) 1 82) 1 83) 1 84) 2 85) 3 86) 1 87) 3 88) 4 89) 2 90) 4 91) 2

92) 2 93) 3 94) 3 95) 3 96) 4 97) 4 98) 3 99) 2 100) 3 101) 2 102) 2 103) 4 104) 3

105) 3 106) 3 107) 2 108) 2 109) 1 110) 3 111) 2 112) 1 113) 1 114) 1 115) 4 116) 1 117) 2

118) 3 119) 2 120)1 121)2  122) 2 123) 4 124) 2 125) 2 126) 1 127) 1 128) 4 129) 3 130) 4

131) 3 132) 2 133) 4 134) 2 135) 4 136) 1 137) 1 138) 1 139) 2 140) 3

SPECIAL FORMAT QUESTIONS

       1) 2 2) 4 3) 4 4) 4 5) 1 6) 2 7) 4 8) 1 9) 3 10) 2 11) 3 12) 1 13) 3

14) 4 15) 4 16) 1 17) 2 18) 4 19) 4 20) 4 21) 4 22) 3 23) 4 24) 1 25) 2 26) 4

27) 1 28) 2 29) 3 30) 3  31) 1 32) 3 33) 2 34) 4 35) 1   36) 4 37) 3 38) 4 39) 4

40) 4 41) 1 42) 4 43) 1 44) 2
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UNIT-VII
PERIPLANATA AMERICANA

(COCKROACH)



SYNAPSIS

Phylum : Arthropoda
 Subphylum : Mandibulata
 Class : Insecta / Hexapoda
 Order : Orthoptera
 Family : Blattidae
 Largest class of animals in the kingdom  animalia is Insecta.
 Insects are distinguished from other arthropods in possessing - three tagmata in the body and three

pairs of legs.
 Study of Insects is called Entomology.
 William Kirby is the founder of Entomology
 Abundantly and easily available insect is cockroach.
 A common house hold pest that contaminates our food with excreta is cockroach.
 Cockroach is mostly the inhabitant of the tropical countries.
 The two common species of cockroaches found in India are     i) Blatta orientalis

ii) Periplaneta americana (American cockroach-the largest and most common).
7.1 HABITAT AND HABIT
 Periplaneta americana was a native of  tropical America, it is currently worldwide in distribution.
 The generic name Periplaneta  was coined by Burmeister.
 Cockroach is a nocturnal, omnivorous, scavangerous and cursorial insect.
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7.2 EXTERNAL FEATURES
 Body of cockroach is elongated, narrow, elliptical, and dorso - ventrally depressed,flat  and bilaterally

symmetrical.
 Colour is reddish brown.
 Exoskeleton is the hard brown chitinous cuticle.
 Cuticle is secreted by the under lying cells of the hypodermis / epidermis.
 The functions of cuticle are

i)Protection of the body ii)Prevention of loss of water
iii) Provides rigidity and offers place for the attachment of muscles.

 Chitinous plates of the cuticle are called sclerites.
 Sclerites are joined by soft, thin and  flexible membrane called arthrodial membrane /

intersegmental membrane.
BODY
 Tagmata of the body are  head (first tagma) thorax (second tagma) and abdomen (third tagma).



 The body of cockroach is composed of  19 segments. They are
i) 6 in head  ii)3 in thorax  and  iii)10 in abdomen.
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Head lies hanging at right angles to the body axis with the posterior wider part upwards and the mandibles directed
downwards, so it is called hypognathous head.

 Head of cockroach is formed by the fusion of six embryonic segments.
 Head is highly movable in all directions and movably attached to the thorax by a neck or cervicum.
 Exoskeleton formed by the fusion of six sclerites of head is called head capsule.
 The top of the head between the two compound eyes ( dorsolateral) is called vertex.
 Vertex has two sclerites called epicranial plates.
 Suture present between two epicranial plates is the epicranial suture. It is inverted Y shaped.
 The front part of the head is covered by

i) Frons - unpaired and the largest head sclerite
ii) Clypeus -  narrow, rectangular, unpaired sclerite attached to frons and labrum.
iii) Genae - paired lateral sclerites of head (cheek sclerites).

 Opening present at the back of the head capsule is the  occipital foramen.
 Occipital foramen is bordered by a sclerite called occiput.
 Occipital foramen forms a passage for the oesophagus, aorta, trachea and nerve cord.
 A small whitish speck present at the base of each antenna is fenestra or ocellus or simple eye.
APPENDAGES OF HEAD
 Segements of the head without appendages are  first and third.
 Appendages of the second, fourth, fifth and sixth segments respectively are antennae, mandibles, maxillae and

labium (second maxillae).
 Antennae are long, filamentous and lie in the sockets in front of eyes.
  The antenna has the scape, pedicel and flagellum (multi segmented) respectively.
 Antennae bear tactile and olfactory sensillae.

S.No.     Segment of Name of
head appendages

 1. First absent



 2. Second Pair of antennae
 3. Third absent
 4. Fourth Pair of mandibles
 5. Fifth First maxillae
 6. Sixth Second maxillae

that form labium (lower lip).
MOUTH PARTS
 Type of mouth parts are biting and chewing type ( most primitive type).
 Biting and chewing type of mouth parts include labrum (upper lip, a head sclerite),mandibles(appendages of  4th

head segment), first maxillae (appendages of 5th head segment), second maxillae(appendages of 6th head segment)
that form labium (lower lip) and a hypopharynx.

 Space between the mouth parts is the pre oral cavity.It is the cavity surrounded by mouth parts.
 Anterior wall of the pre oral cavity is formed by labrum or upper lip. Posterior wall is formed by labium.

Labrum
 It is concerned with holding and tasting the food. It is movably articulated to the lower, inner edge of clypeus.
 Sensillae present on the inner surface of the labrum are gustatory sensillae.

Mandibles
 These  are triangular, hard, unjointed, chitinised structures present on the sides of the mouth.
 Mouth parts connected to the genae are mandibles.
 Muscles that help in the movement of the mandibles are  adductor and abductor.
 Inner margins of mandibles bear incising teeth [cutting or biting type] & grinding  teeth(chewing type).
First Maxillae
 Biramous mouthparts are  'first maxillae'.
 Parts of first maxillae are  protopodite, exopodite and endopodite.
 Protopodite  is formed of a Cardo and a Stipes.
 A five - jointed maxillary palp arises from a small sclerite called palpifer present at the outer edge of Stipes.
 Maxillary palp constitutes the exopodite.
 Maxillary palps / exopodites are the structures useful for cleaning the antennae and front pair of legs.
 From the distal end of the Stipes, internal to the maxillary palp arises the  endopodite (galea & lacinia)
 Endopodite constitutes the  outer , larger galea (hood-like) and inner,smaller lacinia(pincer-like).
 Mouth parts that serve to hold the food and bring it to the mandibles are first maxillae.
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Mouth parts of Periplaneta

Labium or lower lip
 It  is formed by the fusion of  second pair of maxillae.
 Parts of the Labium are

i) proximal / upper sub-mentum ii)middle mentum
iii) distal / lower prementum.

 Labial palp (three - segmented) arises from a sclerite called  palpiger  present on each side of the prementum.
 Mouth parts that prevent the food from falling, and pushes it in to the pre-oral cavity are labrum and labium

(lips).
 Paraglossa (comparable to galea) and glossa (comparable to lacinia) arises from the distal end of the

prementum.
 2 Paraglossae and 2 glossae constitute the Ligula.

Hypopharynx or Tongue or Lingua
 Rod - like, grooved, chitinous structure hanging in the pre-oral cavity in between the two first maxillae is the

Hypopharynx or Tongue or Lingua.
 Efferent salivary duct opens at the base of the  hypopharynx.
NECK OR CERVICUM
 Slender, flexible tube that connects the head with thorax is neck or cervicum.
 Neck is supported by four cervical sclerites.

(2 dorsal and 2 ventral).



Labium or lower lip
 It  is formed by the fusion of  second pair of maxillae.
 Parts of the Labium are

i) proximal / upper sub-mentum ii)middle mentum
iii) distal / lower prementum.

 Labial palp (three - segmented) arises from a sclerite called  palpiger  present on each side of the prementum.
 Mouth parts that prevent the food from falling, and pushes it in to the pre-oral cavity are labrum and labium

(lips).
 Paraglossa (comparable to galea) and glossa (comparable to lacinia) arises from the distal end of the

prementum.
 2 Paraglossae and 2 glossae constitute the Ligula.

Hypopharynx or Tongue or Lingua
 Rod - like, grooved, chitinous structure hanging in the pre-oral cavity in between the two first maxillae is the

Hypopharynx or Tongue or Lingua.
 Efferent salivary duct opens at the base of the  hypopharynx.
NECK OR CERVICUM
 Slender, flexible tube that connects the head with thorax is neck or cervicum.
 Neck is supported by four cervical sclerites.

(2 dorsal and 2 ventral).
 It is not a tagma of the body because it is the anterior extension of prothorax.
Second tagma of the body is  Thorax.
 Segments of the thorax are  Prothorax, Mesothorax and Metathorax.
 Sclerites that cover each segment of the thorax are i) Tergum or Notum (dorsal side)

ii) Sternum (on the ventral side)
iii) Pleura (on the lateral sides).

 Tergum of the prothorax is called  Pronotum.  It is triangular and the largest sclerite of the body.
 Terga on the mesothorax and metathorax are called  mesonotum and metanotum respectively. They are roughly

rectangular.
LEGS
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 Number of jointed (walking) legs in cockroach are three pairs (6) (hexapod).
 Legs are connected with the   pleura and sterna of the thoracic segments.
 Each leg (podos) is made up of  five segments (5 joints ) called podomeres.
 The 5 different podomeres serially from the base to the tip are   Coxa, Trochanter, Femur, Tibia and Tarsus.
 Leg is connected to the thorax by its basal / proximal segment coxa.
 The podomere that is movably attached to the coxa, but fused with the femur is  Trochanter.
 Trochanter is small and triangular podomere.
 The podomeres that bear spine-like chitinous bristles are  Femur and Tibia.
 Femur and tibia are long cylindrical and spiny.
 Joints of tarsus are  called tarsomeres. They are five in number.
 Soft pads that lie on the inner surface of  the first four tarsomeres are called plantulae.
 The terminal joint of the tarsus is called pretarsus. It ends with  a pair of claws.
 In between the claws, there is a soft, chitin, hairy pad called arolium (pulvillus).
 Plantulae help the cockroach to move on smooth surfaces.
 Arolium as well as claws help the cockroach to move on rough surfaces.
WINGS
 Two pairs of wings in cockroach are,  a pair of  fore wings & a pair of  hind wings.
 Wings that do not help in flight are  fore wings (Tegmina/Elytra).



 Wings that help in flight are hind wings.
 Wings are strengthened by tubular, sclerotized structures called  veins or nervures.
 Fore wings arise from dorso lateral sides of mesothorax.
 Fore wings are thick, leathery, opaque, dark and are used to cover the hind wings at rest.
 Hind wings are broad, transparent , thin, membranous and delicate. They help in flight and remain folded below the

tegmina (fore wings) when not in use.
ABDOMEN
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 Number of segments in the abdomen are  ten in adult cockroach .
 Sclerites that cover  each  abdominal segment are  a dorsal tergum, a ventral sternum and two lateral pleura or

pleurites.
 Sternum is absent for the 10th abdominal segment.
 Number of abdominal terga and sterna are  10(terga) & 9 (sterna) respectively.
 In male, seventh tergum overlaps only the eighth tergum and hence eighth tergum is invisible.
 In female, seventh  tergum overlaps both eighth and ninth terga. Hence, eighth and ninth terga  are invisible.
 Anus lies in the tenth abdominal segment just below 10th tergum.
 In female, genital pouch or brood pouch is formed by  seventh , eighth and ninth abdominal sterna.
 7th sternum is boat-shaped and forms the floor (ventral wall) and side (lateral) walls of  brood (genital ) pouch.
  8th sternum forms anterior wall of brood pouch.
 9th sternum forms roof (dorsal  wall) of brood pouch.
 The brood pouch has two functional  parts. They are

i) an anterior genital chamber or gynatrium and
ii)a posterior oothecal chamber or vestibulum.

 A pair of anal cerci (each 15-jointed) arise from the lateral sides of the 10th tergum in both males & females.
 A pair of anal styles (unjointed) arise from the  9th sternum  in males only.
 Small, chitinous processes arising from the ninth sternum in males but from eighth and ninth sterna in females

are called gonapophyses (external genital organs/external genitalia ).
 Male gonapophyses are called phallomeres. They are three in number.
 Female gonapophyses are called ovipositors. They are three pairs in number.
 Male genital aperture is present on the  vental phallomere (ninth abdominal sternum).
 Female genital aperture is present on the  eighth abdominal sternum .
7.3 LOCOMOTION
 Cockroach can run on the ground with the help of  its legs. So, it is a cursorial insect.
 Modes of locomotion in cockroach are



 i) Running or cursorial locomotion ii) Flying.
 During cursorial locomotion, cockroach moves by using its 6 legs as  two tripods  alternately.
 Each tripod is formed by 'foreleg (puller) and hind leg (pusher) of one side' and 'middle leg (pivot) of the other side'.
 Structures of legs that help in locomotion on rough surfaces are  claws and  arolium, and on smooth surfaces are

plantulae.
 While flying, the first pair wings/fore wings are stretched out at right angles to the body.
 While flying, the second pair wings/hind wings are moved up (elevated) and down (depressed).
 Hind wings are elevated (moved up)by the contraction of  dorsoventral (tergosternal) muscles  and relaxation of

dorsolongitudinal muscles.
 Wings are depressed (moved down) by the contraction of dorso longitudinal muscles and relaxation of dorsoventral

muscles.
7.4 DIGESTIVE SYSTEM
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 The digestive system of cockroach consists of  alimentary canal & digestive glands.
 Pre-oral cavity is present  in front of the mouth.
 The pre-oral cavity is divided into an anterior large cibarium and a posterior small salivarium by hypopharynx.
 Three regions of the alimentary canal are

i) Foregut or Stomodaeum - concerned with ingestion, storage and grinding of food.
ii) Mid gut or Mesenteron - concerned with digestion and absorption of food.
iii) Hindgut or Proctodaeum - concerned with absorption of salts, water and other materials, formation of faeces
and its elimination.

 Fore gut and hind gut are ectodermal and hence have an inner cuticular lining for protection.
 The mid gut is endodermal and therefore lacks inner cuticular lining.

I) Foregut or Stomodaeum
 Fore gut includes pharynx, oesophagus, crop and gizzard ( proventriculus).
 Mouth is located at the base of cibarium. It leads in to a short tubular passage called  oesophagus.



 Oesophagus passes through the nerve ring, neck and thorax and finally opens into a  sac- like crop.
 Crop serves as a reservoir for storing the food.
 The part of the foregut that acts both as a 'grinding mill' and  a 'sieve' is 'Gizzard' or 'Proventriculus'.
 The wall of gizzard has an outer thick layer of circular muscles. The thick inner cuticle forms six chitinous powerful

teeth.
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 Cuticular lining of gizzard forms soft cushion like hairy pads behind the teeth with backwardly directed bristles act
as filters on them.

 Bristles on the hairy pads allow only finer food particles to pass into mid gut.
 Membranous projection of the gizzard into the mesenteron or midgut or ventriculus in the form of a funnel is called

Stomodael valve.
 The stomodael valve prevents the back flow of food (regurgitation) from the mesenteron  into the gizzard.

II)Midgut/Mesenteron/Ventriculus
 Ventriculus is a narrow tube of uniform diameter without inner lining of cuticle. It is functionally divided into an

anterior secretory part and a posterior absorptive part.
A ring of 6 to 8  endodermal blind diverticulae called hepatic caecae arise from the anterior end of mesenteron. They

help in the digestion and absorption of some food.
 Bolus of the food in the mesenteron is enveloped by a peritrophic membrane.It is a net work of  chitin fibrils in a

glycoprotein matrix.
 Peritrophic membrane is secreted by the anterior (proximal) part of ventriculus/midgut/mesenteron.
 The opening of the ventriculus into the hind gut is controlled by a sphincter muscle (prevents the entry of undigested

food & uric acid from the ileum of  hindgut into the mid gut).
III) Hindgut  or Proctodaeum

 Regions of the hindgut  or proctodaeum are
      i) Ileum       ii) Colon     iii) Rectum

 Hind gut parts are  lined internally by chitinous cuticle
 At the junction between mid gut and hind gut,  there are 6 to 8 bundles of about 100 to150 thin, ectodermal,

yellowish, filamentous malpighian tubules which open into the ileum. They help in removal of excretory wastes
from haemolymph.

 Rectum bears six longitudinal chitinous folds called rectal papillae on its inner side . They help in reabsorption of
water from the undigested food.

 Rectum opens out by anus just beneath the tenth abdominal tergum.
 The digestive glands associated with the alimentary canal of cockroach are a pair of salivary glands, hepatic caecae

and glandular cells of the mesenteron.
SALIVARY GLANDS
 A pair of salivary glands are present on the ventro lateral sides of the crop in the thorax.



 Number of lobes in each salivary gland is  two.
 Each gland has two leaf-like lobes and a receptacle or reservoir in between them.
 Each lobe has many secreting lobules called acini.
 Each acinus is formed by a group of zymogen (acinar) cells and a ductule.
 Common salivary duct on each side is formed by ductules of both the lobes of a salivary gland.
 Median salivary duct is formed by the union of  two common salivary ducts.
 Sac present between the two lobes of a salivary gland of each side is called salivary receptacle/reservoir.
 Receptacular/reservoir duct arises from each salivary receptacle.
 Receptacular ducts of both the sides  unite to form common receptacular duct or common reservoir duct.
 Median salivary duct opens into the common receptacular duct.
 Efferent salivary duct is formed by  median salivary duct & common receptacular duct. It passes anteriorly and

finally opens into the salivarium of pre-oral cavity at the base of hypopharynx.
 Acinar or Zymogen cells secrete saliva.
 Saliva contains starch - digesting enzymes called amylases.
 Hepatic caecae or Midgut caecae contain secretory and absorptive cells.
 Enzymes secreted by glandular cells of the mesenteron are  maltase, invertase or sucrase,  proteases and lipases.
Physiology of Digestion
 Cockroach feeds on  all types of organic matter (omnivorous).
Food collection
 Cockroach locates the food by   olfactory sensillae of antennae, labial palps and maxillary palps.
 Food is seized with the help of forelegs, labrum and labium.
 For biting and chewing, the food is passed on to the  mandibles.
 Food is held  by laciniae/endopodites, galeae/exopodites of first maxillae, glossae+paraglossae (ligula) during

chewing by mandibles.
 Food is prevented from falling down during chewing by  labrum and labium (lips).

Process of digestion
 During mastication,  the food is mixed with  saliva. Amylase of saliva digests carbohydrates into disaccharides.

Labrum pushes the food into pharynx through mouth.
 Most of the food is digested in the  crop, into which the enzymes of saliva (by forward flow) and mid gut  (by

reverse flow) will reach.  Food moves through alimentary canal by peristalsis.
 Food is pulverised (grounded well) in the gizzard.
 Partly digested food after grinding is filtered by  bristles of the gizzard.
 Anterior wall of mid gut secretes porous, chitinous, mesh - like membrane called peritophic membrane around

food bolus. This membrane protects the mid gut epithelium from the damage caused by hard food particles.
 Starches are converted into disaccharides by  amylase (from salivary glands).
 Ventriculus secrete sucrase (invertase), maltase, lipase and proteases.
 Sucrase/invertase digests each sucrose into a glucose and a fructose.
 Maltase digest each maltose into 2 glucoses.
 Lipase digests lipids into fatty acids and glycerol.
 Proteases digest proteins into aminoacids.
 Chemical digestion gets completed in midgut. Digested food is absorbed in the midgut.
 Cellulose of the food is digested by the cellulase enzyme secreted by the microbes of hindgut (microbial digestion).
 Cellulose is converted into glucose which gets absorbed in hind gut
 Rectal papillae absorb water from the undigested wastes and convert them into solid faecal pellets.
 Faeces of cockroach is defaecated /egested through the anus as dry pellets. This is called egestion/defaecation.
7.5 CIRCULATORY SYSTEM
 Type of circulatory system is open type.
 Blood vessels are poorly developed and  open into  spaces/sinuses rather than capillaries.
 The three main parts associated with the circulatory system are  haemocoel, heart and blood.

Haemocoel
 Haemocoel is divided into three sinuses by two diaphragms/septa such as i) a dorsal diaphragm and ii) a ventral

diaphragm.
 Both the diaphragms are provided with valvular pores (fenestrae).



 The dorsal diaphragm (pericardial septum) is attached laterally to the tergum.
 Ventral diaphragm  is attached laterally to the sternum.
 A pair of fan - like , triangular 'alary muscles' in the pericardial sinus of each segment will connect the dorsal

diaphragm by their broad bases, and by their pointed ends/ apices with the tergum of that segment.
 The sinuses of the haemocoel are

i) Pericardial haemocoel (Dorsal sinus): It encloses heart, aorta, paired fan shaped (triangular) alary muscles
one pair in each segment one on either side of heart.
ii) Perivisceral haemocoel (Middle sinus): It is the largest sinus. It encloses most of the internal organs including
gut.
iii) Sternal haemocoel (Ventral sinus or Perineural sinus): It encloses double ventral nervecord.

Diagrammatic TS of thorax of Periplaneta
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 Largest sinus is the perivisceral sinus / middle sinus.
 Muscles associated with the dorsal diaphragm are alary muscles (12 pairs), 1 pair in each segment except the

last(10th abdominal)segment.
Heart

 It is long,  narrow,  tubular, muscular, contractile with 13 chambers . It lies mid dorsally just beneath the terga of
thorax and abdomen.

 Posterior end of the heart (posterior end of 13th chamber) is closed while the anterior end (1st chamber) of heart
is continued forward as narrow anterior aorta. It opens into head sinus.

 All heart chambers, except the last/13th chamber, will open both anteriorly and posteriorly.
 Each funnel - shaped chamber of heart communicates with its front  chamber  by a valvular opening.
 Each heart chamber (except the last chamber),   is provided with a pair of valvular small apertures  called  ostia

postero-laterally.
 The ostia are valvular and allow the flow of haemolymph from pericardial (dorsal) sinus into heart only but not in the

opposite direction.
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Haemolymph
 Haemolymph consists of  plasma and colour less, nucleated haemocytes.
 Haemolymph lacks a respiratory pigment and  has no role in the transport of O2.
 Haemocytes  act as phagocytes and ingest bacteria etc
 Important functions of the haemolymph are:

i) absorbs digested food from the alimentary canal and distributes it to the rest of the body.
ii) brings nitrogenous wastes from all parts of the body to the excretory organs for excretion.
iii) carries defensive phagocytes to the places of infection.
iv) transports secretions of ductless/endocrine glands calleed hormones to their target organs.
Circulation of blood

 Haemolymph circulates by the contraction and relaxation of heart, associated by paired alary muscles.
 Direction of flow of blood in the chambers of the heart is forward as contraction proceeds from 13th heart chamber

towards the 1st chamber.
 At the anterior end of the heart, the blood flows into the head sinus through anterior aorta.
 From the head sinus, the blood flows into the  perivisceral and sternal (perineural) sinuses.
 Contraction of alary muscles flattens the dorsal diaphragm due to which pericardial sinus enlarges.
 Haemolymph now enters pericardial sinus through the opened valvular fenestrae of dorsal diaphragm.
 When alary muscles relax, the dorsal diaphragm gets back to its normal position decreasing the volume of  pericardial

sinus. Then, pores on the dorsal diaphragm opens.
 Now, the blood under pressure, moves into the heart chambers through the opened valvular ostia and flows

anteriorly towards head sinus.
7.6.RESPIRATORY SYSTEM
  Exchange of gases in insects occurs through a system of ectodermally orginated internal tubules that constitute

tracheal system.
 Tracheal system of cockroach extends to all the  parts of body, thus oxygen is directly carried to its sites of

utilization because its colourless blood is without respiratory pigment and not concerned with the transport of
oxygen.
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 Tracheal system of cockroach consists of spiracles ( stigmata), tracheae & tracheoles.
 Tracheal system communicates with the exterior by ten pairs of openings called stigmata or spiracles.
Spiracles
 Cockroach has 10 pairs of spiracles, first pair lies on mesothorax, second pair lies on metathorax and remaining

8pairs lie in the first 8 abdominal segments.
 Spiracles are located in the pleura of the respective segments.
 The respiratory system in insects is classified on the basis of number and nature of spiracles.
 Respiratory system of  cockroach is  polypneustic (as spiracles are more than 3 pairs in number) and holopneustic

(as all spiracles are functional during respiration).
 Each spiracle is surrounded by a chitinous ring/annular sclerite called peritreme.
 Spiracles are valvular and can be closed or opened to regulate the flow of air.They bear small hair-like structures

called trichomes on their inner margins.
 Each spiracle opens into a small chamber inside the body called atrium from which the tracheae arise.

Trachea
 Several horizontal tracheae arise from  the atrium of each thoracic spiracle. They unite to form cephalic trunks.
 Tracheal trunks that arises from the horizontal trachea are dorsal cephalic and ventral cephalic trunks and their

branches.
 Tracheal tubes that arise from the atrium of each abdominal spiracle open into three separate longitudinal tracheal

trunks (lateral, dorsal and ventral).There are 3 pairs of longitudinal tracheal trunks in cockroach.
 Longest tracheal trunk is the lateral longitudinal.
 Longitudinal tracheal trunks of both sides are interconnected by  commissural tracheae.
 All the tracheal branches that enter an organ will end in a special cell called tracheole cell or tracheoblast.
 The wall of trachea is made up of three layers

i) an outer basement membrane
ii) a middle, one celled thick epithelium
iii) an inner layer of cuticle called intima.

 At regular intervals, the intima forms spiral thickenings called taenidia which prevent the tracheae from
collapsing.

 Tracheole cell has several intracellular tubular extensions towards tissue cells. They are called tracheoles.
Tracheoles

 Tracheoles are devoid of intima and taenidia (as they are not the branches of trachea) but are made up of a protein
called trachein.

 Tracheoles are filled with tracheolar fluid (nothing but ECF or tissue fluid that enters tracheoles).
 The level of tracheolar fluid varies with the  metabolic activity of the insect.
 The level of the tracheolar fluid rises in the tracholes, when the insect is inactive.
 The level of the tracheolar fluid falls, when the insect is active, as this fluid is reabsorbed back into the tissues.
 Tracheoles penetrate the cell and are intimately associated with mitochondria.



 Events in the processes of respiration are
i) inspiration   and  ii) expiration.
Mechanism of Respiration

 The muscles that help in respiration are dorso ventral muscles and ventral longitudinal muscles.
 Principal muscles of respiration are dorsoventral muscles(tergosternal muscles).
 Inspiration is a passive process, as it is effected by  relaxation of dorsoventral muscles & ventral longitudinal

muscles.
 Elevation of tergal plates and increase in the volume of the body cavity are due to the relaxation of  dorsoventral

muscles. This causes decrease in the air pressure in tracheae hence air enters the tracheoles via thoracic spiracles
(2 pairs), atria and tracheae.

 Normal positioning of telescoped segments is due to the relaxation of  ventral longitudinal muscles.
 The thoracic spiracles( 2 pairs) are kept open and abdominal spiracles (8 pairs) are kept closed during inspiration.
 Expiration is an active process, as it is effected by the contraction of  dorsoventral muscles and ventro-longitudinal

muscles.
 Contraction of dorso-ventral muscles decreases the body volume due to which air pressure in trachea increases.
 The segments are telescoped and the volume of the body cavity decreases due to the contraction of  ventral

longitudinal muscles.
 Thoracic spiracles (2 pairs) are closed and abdominal spiracles (8 pairs) are kept open during expiration.

Inspiration Expiration

Taking in of air with more oxygen

Due to the relaxation of ventral longitudinal 
muscles, telescoped segments come to 
normal position and the volume of body 
cavity increases in the longitudinal axis

Sending out air with more CO  from the body2

When ventral longitudinal muscles contract 
segments are telescoped so body cavity 
decreases in longitudinal axis and pressure 
increases further

Throracic spiracles are kept open

Air is drawn into the body through the 
thoracic spiracles

Thoracic spiracles are closed

 CO  is expelled out through the abdominal 
spiracles

2

Abdominal spiracles are kept closed

Passive Process (as relaxation of muscles 
occur)

Abdominal spiracles are kept open

Active process (as contraction of muscles 
occur)

Caused by the relaxation of the dorsoventral 
and ventral longitudinal muscles

Caused by the contraction of the dorsoventral 
and ventral longitudinal muscles

Due to the relaxation of dorsoventral 
muscles terga are elevated and the volume 
of body cavity increases

When dorsoventral muscles contract, terga 
are depressed so body cavity decreased and 
pressure increases

 Discontinous ventilation is exhibited by cockroaches, beetles and grass hoppers in which continuous exchange
of gases is interrupted for prolonged periods during which spiracles remain closed.

 The exchange of gases depends on the metabolic rate and temperature.
 Opening and closing of spiracles is influenced by  CO2 tension in haemolymph and O2 tension in the

trachea.
 Cuticle is more permeable to CO2  but impermeable to O2 & H2O. CO2 is carried more quickly in the haemolymph

due to its greater solubility.
 As most of the CO2 in cockroach is lost (sent out) through cuticle of body wall, the body wall is considered as 'the

gateway of CO2'.
7.7.EXCRETORY SYSTEM
 Removal of metabolic wastes (nitrogenous compounds) from the body to maintain homeostasis is called excretion.
 Cockroach is a uricotelic animal  (chief excretory waste is uric acid and some of its salts).



 Uricotelism is advantageous to terrestrial insects, as the loss of water is minimized(uric acid is relatively non-
toxic and does not readily dissolves in water and is eliminated as semi-solid waste).

 The structures associated with excretory function are  Malpighian tubules, fat bodies, uricose glands, nephrocytes
and cuticle.
Malpighian tubules

 Number of Malpighian tubules are 100 to 150 (arranged in 6-8 bundles; each bundle having
15-25 tubules)

 Malpighian tubules are described and called as 'Vasa varicosa' by Marcello Malpighi.
 Malpighian tubules arise as out growths of anterior end of ileum, hence are ectodermal.
 These are fine yellowish thread like blind end tubules, lying freely in the haemolymph.
 Malpighian tubule is  lined internally by  single layer of glandular epithelium with brush border.
 The glandular cells of distal portion of tubule are  secretory and  the proximal part are  absorptive.
 Water, salts, CO2 and nitrogenous  wastes from the haemolymph are absorbed by glandular cells of the distal part

of  Malpighian tubules and form urine (uric acid).
 The urine flows towards the  proximal absorptive part where water and certain inorganic salts are reabsorbed by

the cells of that part, resulting in the precipitation of uric acid.
 Uric acid already present in the haemolymph combines with reabsorbed potassium bicarbonates and water to form

the soluble potassium urate which is again actively transported from haemolymph into the distal portion of Malpighian
tubules.

 Uric acid moves from Malpighian tubules into ileum by peristalsis. It is eliminated out of the body along with feaces
through anus.

 Uricotelism is an adaptation for conservation of water.
Urate cells

 Storage excretion is carried out by  urate cells of fat body. These cells store uric acid throughout life.
Nephrocytes

 These are the chains of cells found along the heart  wall, associated with the fat bodies. They also store nitrogenous
wastes which may later  be removed by the blood.
Uricose glands

 Uric acid is stored in the Uricose glands or Utriculi majores of the mush room gland in male cockroach.
They discharge it over  the spermtophore during copulation.
Cuticle

 Cuticle eliminates nitrogenous wastes that get deposited on it, during  moulting.
7.8. NERVOUS SYSTEM
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 Nervous system consists of  Central, Peripheral & Autonomous systems.
Central nervous system

 It consists of a nerve ring and a ganglionated double ventral nerve cord.
 Nerve ring is present around the oesophagus(circum oesophageal nerve ring). It is formed by brain (1 supra

oesophageal ganglion), 1 sub-oesophageal ganglion and a pair of circum- oesophageal connectives.
 Brain is sensory and endocrine center. It lies above the oesophagus. It has three lobes such as

i) Protocerebrum - receives sensory impulses from the compound eyes through optic nerves.
ii)Deutocerebrum - receives sensory impulses from antennae through antennal nerves.
iii) Tritocerebrum - receives sensory impulses from the labrum through labral nerve. It also sends a motor nerve
called 'frontal nerve' to the frontal ganglion of ANS.
Sub-oesophageal ganglion

 It is the principal motor center that controls the movements of mouth parts, legs and wings.
 Sub-oesophageal ganglion is formed by the fusion of  paired ganglia of mandibular (4th) , maxillary(5th)  and

labial(6th) segments of the head.
 Tritocerebrum is connected to the sub-oesophageal ganglion by a pair of circum-oesophageal connectives.
 Double ventral nervecords are solid and ganglionated. They arise from the  sub -oesophageal ganglion,

pass through neck and extends upto only 7th abdominal segment mid ventrally.
 The number of ganglia present on the ventral nerve cords is  nine (3 thoracic ganglia @ one in each thoracic

segment, 6 abdominal ganglia located in the 1st, 2nd, 3rd ,4th ,6th and 7th abdominal segments respectively).
 Segment without abdominal ganglion on the ventral nerve cords is 5th abdominal segment.
 3 thoracic ganglia are larger than 6 abdominal ganglia.
 Largest of all the 6 abdominal ganglia is the 6th ganglion located in the 7th   abdominal segment.
 Sixth abdominal ganglion is formed by the fusion of the ganglia of 7th, 8th, 9th and 10th abdominal segments.
Peripheral nervous system
 It includes

1) A pair of optic nerves arise from the compound eyes and carry sensory impulses to the protocerebrum of
brain.



2) A pair of antennal nerves arise from antennae and carry sensory impulses to deutocerebrum.
3) A pair of labral nerves arise from the labrum and carry sensory impulses to tritocerebrum.

 Labro- frontal nerves that are associated with  the tritocerebrum are mixed nerves.
*  Labral nerve fibres start from labrum and carry sensory impulses to the tritocerebrum.

*  Frontal nerve fibres arise from tritocerebrum and carry motor impulses to the frontal ganglion of ANS.
Autonomous nervous system
 Autonomous nervous system is connected to the central nervous system by labro-frontal nerves.
 Sub-oesophageal ganglion gives off   three pairs of  nerves such as i) a pair of mandibular nerves to mandibles,

ii) a pair of maxillary nerves to maxillae and iii) a pair of  labial nerves to labium.
 Pro & Meso-thoracic ganglia supply nerves to the  parts (wings, legs and other parts) of their respective

segments.
Metathoracic ganglion sends nerves to the parts of metathorax and also to the first abdominal segment.
 The first four abdominal ganglia supply nerves to the organs of abdominal segments  nos.2nd-5th serially.
 Nerves from the 5th abdominal ganglion (present in 6th segment) innervate the organs of  6th segment only.
 All the organs (reproductive organs, copulatory appendages and anal cerci) present in 7th to 10th abdominal

segments will receive nerves from the  last or 6th abdominal ganglion present in 7th abdominal segment.
 Autonomous nervous system is also called stomatogastric or visceral nervous system.
 Together, the nerves from the autonomic ganglia will innervate the muscles of gut and heart along with other viscera.
 Frontal ganglion is connected to the hypocerebral ganglion by a recurrent nerve.
  Hypocerebral ganglion is connected to ingulvial ganglion by oesophageal nerve.
The outer surface of each compound eye is divided into about 2000 hexagonal areas called facets. They represent

cornea of corresponding ommatidia.
 Outer most part of an ommatidium is called cornea (acts as biconvex/converging lens).
 Cornea is the modified  cuticle secreted by specialized cells of epidermis called corneagen cells (lenticular

cells) lying below it.
 Four transparent cells called vitrillae (semper/cone cells) lie below the corneagen cells. They secrete the crystaline

cone at their center.
 Refractive region of ommatidium is cornea.
 Focussing region or dioptrical region of the ommatidium is formed by the  cornea and crystalline cone.
 Focussing region is surrounded by iris/primary pigment sheath secreted by corneagen cells (primary pigment cells).
 Light rays are focussed on the rhabdome by crystalline cone.
 Elongated cells of the ommatidium are called retinulae/ photoreceptor cells (7 in number). They surround the

rhabdome which is formed by the union of 7 rhabdomeres.
 Retinulae rest on the basement membrane.
 Photoreceptor pigments are present in retinulae on their inner edges with microvilli .
 The inner edges of retinulae are called rhabdomeres. The 7 rhabdomeres of 7 retinulae unite at the center to form

rhabdome.
 Rhabdome and retinulae (photoreceptor cells) constitute  Photoreceptor region or Retinal region, where

image is formed.
 Receptor region is surrounded by  retinal pigment sheath formed by seven secondary pigment cells (modified 7

retinulae) .
 However, the ommatidium of cockroach (nocturnal insects) does not contain retinal pigment sheath as secondary

pigment cells are absent (retinulae degenerate after they become inactive on ageing process).
Ocelli or Fenestrae or Simple eyes
 They appear as whitish specks on head of cockroach near the bases of its antennae.
 Fenestrae are not involved in image formation but

are very sensitive to changes in light intensity.
 Each ocellus consists of a single corneal facet.
Male reproductive system
 It includes a pair of testes, a pair of vasa deferentia , ejaculatory duct , mushroom gland, seminal vesicles, phallic

gland, genital pouch and external genitalia.
Testes



Reproductive system of  - MalePeriplaneta

Testis

Phallic 
gland

Vas deferens

Utriculi 
Majores

Utriculi 
breviores

Duct of 
phallic gland
Ejaculatory duct

Right phallomere
Ventral 
phallomere

Anal cercus
Anal style

Male gonopore
Pseudo-peins

Left 
phallomere

Titillator

 Testes lie one on each side in the fourth to sixth abdominal segments.
 Each testis is lobed and elongated.
 Vasa deferentia arise from testes, run backwards and inwards to open into a wide median duct called ejaculatory

duct  /ductus ejaculatorius ( in the7th segment).
 Ejaculatory duct extends posteriorly and opens through the male genital pore, or male gonopore on the ventral

phallomere.
 The wall of  ejaculatory duct is glandular and its secretions are believed to form second or  the middle layer

of spermatophore.
 Accessory reproductive gland which is present in the 6th and 7th abdominal segments is mushroom

 shaped gland .
 The two types of tubules in the mushroom gland are

1)  long slender tubules, the utriculi majores or peripheral tubules - secretes the inner (first) layer of
spermatophore.
2) Short tubules, the utriculi breviores (making up the major part of the gland) will nourish the sperms.

 All these tubules of mushroom-shaped gland will open into the anterior part of the ejaculatory duct.
 A pair of seminal vesicles are  present on the  ventral surface of the ejaculatory duct. They store spermatophores

(bundles of sperms).
 Phallic gland or conglobate gland is a large multilobed leaf-like or club-shaped gland present below ejaculatory

duct.  It also opens near the male gonopore by phallic duct.
 The secretions of Phallic gland are believed to form the outer (third) layer of spermatophore.
 Male external genitalia are the  phallic organs or gonapophyses or phallomeres (surround the male genital opening),and

they help in copulation only.
 Male cockroach has three phallomeres formed from 9th abdominal sternum . They are 1 right,

1 left and 1ventral.
 Right phallomere has a hook and a serrate lobe.
 Left phallomere is the largest and has a titillator,

pseudopenis,asperate lobe and acculobolus lobe.
 Ventral phallomere has male gonopore.
Female reproductive system :-
 The female reproductive system consists of  a pair of ovaries, a pair of oviducts,  vagina, spermathecae, spermathecal

papilla and colleterial glands.
Ovaries

 Ovaries  lie laterally in 2nd to 6th abdominal segments.



 Each ovary consists of eight tubules called  ovarian tubules or ovarioles.
 Each ovariole consists of

i)  a tapering anterior filament called germarium  which consists of oogonia (2n) and immature ova.
ii) a posterior wider vitellarium  which consists of mature ova and yolk cells.

Reproductive system of -FemalePeriplaneta 
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Oviduct
 The ovarioles, at their posterior ends unite to form a short wide duct called the oviduct.
Vagina / Common oviduct
 It  is formed by the  union of two oviducts in the 7th segment.
Genital opening / Vulva
 It is  the vertical opening of vagina which  lies on the 8th sternum (on anterior or front wall of genital/brood pouch).
Spermatheca
 A  spermatheca or receptaculum  seminis is present in the 6th abdominal segment. It contains two parts, left

part is sac-like and  right one is filamentous caecum.
 Spermatheca opens by a median aperture on a small spermathecal papilla present on the dorsal wall/roof of the

genital pouch (on the 9th sternum).
 In a fertile female, the spermatheca receives the sperms in the form of  spermatophores during copulation from

male cockroach and store them.
Colleterial glands
 These are a pair of  glands which lies behind and above the ovaries. Left gland is opaque and more developed and

right gland is transparent and less developed.
 Two colleterial glands open on the roof into genital pouch through separate openings, just behind and above the

spermathecal opening.
 Secretion of colleterial glands forms a hard egg case called ootheca around the batch of 16 eggs.
Genital pouch/ Brood pouch
 Genital pouch in female  is formed by  7th, 8th and 9th abdominal sterna.
 7th sternum is boat-shaped which forms the floor  (ventral wall) and lateral (side) walls of the genital pouch.
 8th sternum forms  anterior (front) wall of the genital pouch.
 9th sternum forms roof/dorsal wall of the genital pouch .
 The two chambers of genital pouch are

i)  anterior gynatrium or genital chamber
ii) posterior vestibulum or oothecal chamber.

 The site of fertilization is gynatrium  in genital pouch.
Secretions of colleterial glands forms hard egg case or ootheca around the fertilised eggs in vestibulum.
 Female external genitalia are called as gonapophyses (3 pairs) .They help in copulation and  guide the ova into

ootheca. Hence, they are called as ovipositors.
 Ovipositors  are formed by 8th and 9th abdominal sterna.



MULTIPLE CHOICE QUESTIONS
1. Zoological name of cockroach is

1) Glossina palpalis
2) Periplaneta americana
3) Musca nebula 4) Apis indica

2. Periplaneta americana belongs to the family
1) hexapoda 2) orthoptera
3) arthropoda 4) blattidae

3. Which are the two common Indian cockroaches?
1) Periplaneta americana and Blatta orientalis 2) Periplaneta indica and Blatta orientalis
3) Periplaneta orientalis and Blatta americana 4) Periplaneta americana and Blatta germanica

4. Characteristic of group Insecta is the presence of
1) jointed appendages   2) 3 pairs of jointed legs 3) chitinous exoskeleton 4) compound eyes

5. Scientist who coined the name 'Periplaneta' is
1) Linnaeus 2) K.N.Bahl
3) Burmeister 4) Lamarck

6. Which of the following is correct with regard to cockroach?
1) omnivorous, nocturnal, haemocoelomate. 2) nocturnal, cursorial, monoecious.
3) dioecious, detrivorous, enterocoelomate.
4) omnivorous, diurnal, schizocoelomate.

7. The genus Blatta is changed as Periplaneta by
1) Linnaeus 2)Lamarck
3) Burmeister 4) Darwin

8. Periplaneta americana belongs to the class
1) Hexapoda 2) Blattidae
3) Pterygota 4) Arthropoda

9. Total number of body segments found in adult cockroach is
1) 10 2) 16 3) 19 4) 20

10. Total number of true tagmata in cockroach is
1) 2 2) 5 3) 3 4) 4

11 Tagma with the highest number of segments in cockroach is
1) head 2) thorax 3) abdomen  4) cervicum

Head:
12. Head of cockroach according to its position is known as

1) hypopharynx 2) hypocerebral 3) hypognathus 4) hypogynous
13. The chitin plates situated between the compound eyes  on the top of the head of cockroach is called

1) Vertex 2) Frons
3) Epicranial plates 4) Genae

14. Head segments without appendages are
1) 1st and 3rd 2) 2nd and 3rd
3) 1st and 4th 4) 2nd and 4th

15. Unpaired sclerites of the head capsule of cockroach are
1) genae,epicrania        2) frons, clypeus
3) labrum, genae        3) mandibles, maxillae

16. Antennae of cockroach consists of
1) scape,coxa and flagellum
2) coxa, trochanter and tarsus
3) scape,pedicel and flagellum
4) cardo, stipes and flagellum

17. Mandibles of cockroach are the appendages of
1) IV segment of first tagma



2) IV segment of third tagma
3) V segment of first tagma 4) all body segments

18. The structures that are used for cleaning the appendages of II head segment in Periplaneta belong to
1) maxillae 2) hypopharynx
3) labium 4) labrum

19. Which structure is known as 'lower lip' of cockroach?
1) Labrum 2) Labium
3) Mentum 4) Submentum

20. The postmentum of the labium of cockroach represents one of the following parts of second maxillae.
1) Two fused stipes 2) Two fused cardos 3) Two fused laciniae 4) Two fused galeae

21. Fundamentally similar structures of cockroach from the following are
1) labium and anal cerci 2) maxillae and wings 3) anal styles and labrum 4) labium and maxillae

22. Pincer - like structures that lie on the inner edge of  stipes of  maxillae are
1) glossae 2) paraglossae 3) galeae 4) laciniae

23. The structure that helps in handling and tasting the food in cockroach is
1) labrum 2) mandibles 4) maxilla 4) clypeus

24. Palpigers and palpifers are the parts of
1) labrum & maxillae 2) labium & maxillae 3) maxillae & mandibles 4) labrum & labium

25. Ligula is a part of
1) labium 2) labrum      3) glossa     4) maxilla

26.  Hood-like structure of maxilla of cockroach is
1) glossa 2) paraglossa 3) galea  4) lacinia

27. Anterior part of preoral cavity of cockroach is
1) salivarium 2)gynatrium 3)cibarium 4) vestibulum

Thorax:
28. The largest tergal plate of thorax is

1) pronotum 2) mesonotum
3) metanotum 4) frons

29. Thoracic segment without wings and spiracles is
1) prothorax 2) mesothorax
3) metathorax 4) pronotum

30. Thoracic segment with wings useful in flight is
1) prothorax 2) mesothorax
3) metathorax 4) pronotum

31. In cockroach, the wings that help in flying are
1) elytra 2) fore wings
3) hind wings 4) mesothoracic wings

32. Wings of cockroach are supported by sclerotised tubes called
1) trachioles 2) arteries
3) nervures/veins 4) taenidia

33. Identify the five- jointed structures of cockroach.
1) Maxillary palps and Tarsus
2) Maxillary palps and Antennae
3) Labial palps and Maxillary palps
4) Tarsus and Labial palps

34. The following structures are developmentally simillar in cockroach.
1) Labrum & labium
2)  Lingua & ligula
3) Mandibles & maxillae
4) Labium & 1st pair of maxillae

35. Number of segments in the leg of cockroach is
1) 3 2) 5 3) 6 4) 9

36. The longest segment of the leg of cockroach is



1) tibia 2) trochanter 3) femur  4) tarsus
37. Plantulae are found in cockroach on

1) tarsomeres (first 4) 2) femur
3) trochanter 4) coxa

38. The broader segment in leg of cockroach is
1) tarsus 2) coxa    3) femur 4) trochanter

39. In cockroach, arolium/pulvillus is helpful in
1)  digestion 2) respiration
3) locomotion 4) reproduction

40. The adhesive pads in the legs that help the cockroach to walk on smooth surfaces are
1) arolia 2) plantulae   3) claws    4) pulvilli

41. Number of tarsomeres present in each tarsus is
1) 3 2) 4 3) 5 4) 6

42. Triangular podomere in the leg of cockroach is
1) coxa 2) femur    3) trochanter    4) tibia

Abdomen:
43. Main character for the distinction of  male from female cockroach is

1) antennae 2) mandibles
3) anal cerci 4) anal styles

44. In cockroach, anal styles are present on which segment ?
1) 8th 2) 9th 3) 10th 4)7th

45. The dorsal plate of exoskeleton found on the abdomen of cockroach is called
1) pleuron 2) sternum
3) tergum 4) vertex

46. Which of the following pair are similar ?
1) Cardo & stipes 2) Glossae & Galeae
3) Glossae & Lacineae   4) Palpifers & Pedipalps

47. In cockroach sexual dimorphism is associated with which tagma ?
1) Thorax 2) Abdomen
3) Head 4) Cervicum

48. Genital pouch in female cockroach is formed by the sterna of these abdominal segments.
1) 5th, 6th and 7th      2) 6th, 7th and 8th
3) 7th, 8th and 9th      4) 8th, 9th and 10th

49. In cockroach, female gonopore is located on
1) 9th abdominal sternum
2) 8th abdominal sternum
3) 9th abdominal  tergum
4) 8th abdominal tergum

50. In male cockroach,  the genital aperture is located on its
1) dorsal phallomere 2) left phallomere 3) right phallomere 4) ventral phallomere

51. The female cockroach is different from male in
1) having short and broad abdomen
2) number of  gonapophyses
3) both 1 & 2 4) having anal styles

52. Number of segments and paired appendages in the head of adult cockroach are respectively
1) 6 & 4     2) 6 & 6      3) 4 & 6     4) 6 & 3

53. In female cockroach, gonapophyses arise from the
1) ninth abdominal sternum only
2) eighth and ninth abdominal sterna
3) seventh, eighth and ninth abdominal sterna
4) eighth abdominal  sternum only

54. Anal cerci are found in
1) male cockroach only 2) both sexes



3) female cockroach only 4) none
55. Chitinous spongy pad present between the claws is called

1) arolium/pulvillus 2) arista
3) plantula 4) pretarsus

Body wall:
56. Which of the following are absent in the body wall of cockroach ?

1) Cuticle 2) Muscles
3) Epidermis 4) Basement membrane

57. Cuticular layer without chitin is
1) epicuticle 2) exocuticle
3) endocuticle 4) enterocuticle

58. The waxy layer of cuticle is
1) exocuticle 2) epicuticle
3) endocuticle 4) hypocuticle

59. The articular membranes of cockroach contain
1) epicuticle & endocuticle
2) epicuticle & exocuticle
3) exocuticle & endocuticle
4) all the three layers of cuticle

60. Exoskeleton of cockroach is made up of
1) cartilage 2) calcium carbonate 3) chitin 4) amino acids

61. In the  exoskeleton of cockroach, the inner and much thick layer is
1) epicuticle 2) endocuticle
3) epidermis 4) exocuticle

62. In cockroach, arthrodial (inter segmental) membrane is devoid of
1) epicuticle 2) exocuticle
3) epidermis 4) endocuticle

63. Chitin  in the middle layer of cuticle is
1) soft & multilaminar   2) tough & pigmented 3) soft & pigmented      4) absent

64. Non - pigmented region of the chitinous cuticle is
1) epicuticle 2)  endocuticle
3) epidermis 4)  exocuticle

65. Cells of the epidermis of the body wall  secrete
1) cuticle 2) uric acid
3) urea 4) ammonia

66. The layer of the cuticle that gives rigidness to the exoskeleton of cockroach is
1) epicuticle 2) exocuticle
3) epidermis 4) endocuticle

67. The origin of outer layer of the body wall of cockroach is
1) ectodermal 2) endodermal
3) mesodermal 4)ectomesodermal

68. The number of segments in anal cerci is
1) 5 2) 15 3) 0 4) 3

69. The type of cells present in the epidermis of  body wall of cockroach is
1) cuboidal 2) squamous
3) columnar 4) square - like

Body cavity &fat bodies:
 70.The body sinus of cockroach surrounding the alimentary canal is

1) dorsal sinus 2) middle sinus
3) ventral sinus 4) anterior head sinus

71. The largest sinus in the coelom of  cockroach lies around
1) heart 2) nerve cord 3) alimentary canal 4) brain

72. The functional body cavity of cockroach is



1) schizocoelom 2) haemocoelom  3) enterocoelom 4) absent
73. The smallest sinus in the coelom of  cockroach lies around

1) gut 2) nerve cord 3) heart 4) gonads
74. Mycetocytes of the fat body of cockroach help in

1) food storage
2) storage of excretory wastes
3) lodging symbiotic bacteria 4) synthesis of glycogen from glucose

75. Fat bodies of cockroach are analogous to the  vertebrates
1) spleen 2) liver  3) kidney   4) adipose tissue

76. In cockroach, true coelom is confined to the
1) heart     2) gonads    3) gut 4) kidneys

77. Corpora adiposa in cockroach is present in large amounts in the
1) pericardial sinus 2) perineural sinus 3) perivisceral sinus 4) head sinus

78. Storage cells of corpora adiposa are
1) mycetocytes 2) oenocytes 3) trophocytes 4) tormogen cells

79. Cells of corpora adiposa that help in storage excretion are
1) mycetocytes 2) oenocytes 3) trophocytes 4) urate cells

Locomotion:
80. In cockroach, locomotion on rough surface is helped by

1) plantulae 2) claws and arolium 3) bristles 4) 1,2 and 3
81. The leg that acts as pivot during tripodal movement is

1) fore leg 2) middle leg 3) hind leg 4) metathoracic leg
82. Puller leg and pusher leg of a tripod respectively are

1) fore leg & hind leg of same side 2) middle leg & hind leg of same side
3) fore leg & middle leg of same side 4) fore leg of one side & hind leg of other side

83. Elevation of wings during flight is due to the contraction of
1) ventrolongitudinal muscles 2) dorsoventral muscles
3)  dorsolongitudinal muscles
4) adductor muscles

84. In the tripodal locomotion, cockroach moves in a
1) spiral manner 2) zigzag manner 3) straight pathway 4) leaping manner

Digestive system:
 85.Cockroaches are

1) scavengerous 2) omnivorous
3) cursorial 4) sanguivorous

86. In cockroach, food is crushed in this  part
1) Crop 2) Gizzard
3) Mesenteron 4) Oesophagus

87. The inner layer of gizzard of cockroach is covered by
1) cuticle 2) mucous membrane 3) endoepithelium        4) peritrophic membrane

88. Maximum digestion takes place in which gut part of cockroach ?
1) Crop 2) Gizzard
3) Mesenteron 4) Oesophagus

89. The complete absorption of digested food takes place in
1) stomodaeum 2) proctodaeum 3) mesenteron 4) foregut

90. In cockroach, median salivary duct opens into the common receptacular duct to form
1) afferent salivary duct
2) efferent salivary duct
3) common salivary duct 4) reservoir duct

91. The only part of the gut which is lined by endodermal cells in cockroach is
1) gizzard 2) crop
3) mesenteron/ventriculus 4) ileum

92. Function of stomodaeal valve in the gut of cockroach is to prevent the entry of food from



1) crop to gizzard 2) gizzard to mesenteron 3) mesenteron to gizzard 4)hind gut to mid gut
93. Number of hepatic caecae in cockroach is

1) 3 - 5 2) 6 -8  3) 9 - 10   4) 6 - 8 bundles
94.  Haepatic caecae of cockroach helps in

1) storage of food
2) secretion of digestive enzymes
3) removal of wastes   4) absorption of uric acid

95. Peritropic membrane is secreted by
1) anterior glandular part of ventriculus
2) hepatic caecae
3) stomodael valve 4) hindgut

96. Part of gut into which malpighian tubules open is
1) mesenteron 2) colon
3) ileum 4) rectum

97.The structures which are associated with the absorption of water in the gut of cockroach is /are
1) hepatic caecae 2) stomodaeal valve 3) rectal papillae 4) colon

98. What happens if peritrophic membrane is not formed in cockroach ?
1) Digestion of food is impaired
2) Absorption of food is impaired
3) Peristalsis in the gut is affected
4) Mid gut may be injured

99. Structural adaptation of gut of cockroach for the conservation of water is
1) hepatic caecae 2) rectal papillae 3) peritrophic membrane 4) colon

100.Saliva of cockroach contains
1) amylase    2) pepsin 3) trypsin     4)lipase

101.Part of alimentary canal capable of digesting all the types of food (except cellulose) by the
secretions of its own  is
1) crop 2)mid gut  3) fore gut 4) gizzard

102.The enzymes maltase, invertase and lipase are secreted from
1) proventriculus 2) midgut
3) colon 4) rectum

103.Funnel - like membranous projection of proventriculus  into the  ventriculus is called
1) peritrophic membrane
2) stomodaeal valve
3) hepatic caecae 4) rectal papillae

104.Number of teeth(denticles) present in the gizzard of cockroach is
1) 5 2) 6 3) 9 4) 10

105.Cells of salivary glands that secrete saliva are
1) peptic cells 2) chief cells
3) acinar cells 4)oenocytes

106.Part of salivary gland that stores saliva is
1) lobules of salivary gland
2) salivary receptacle
3) median salivary duct 4) salivarium

107.Part of salivary gland that opens into salivarium to release saliva is
1) common salivary duct 2) median salivary duct
3)common receptacular duct
4) efferent salivary duct

108.Digestive enzymes of saliva of cockroach digest
1) proteins 2) fats
3) carbohydrates 4) nucleic acids

109.In the digestion of 56 sucrose molecules, what  is the total number of fructose molecules produced ?
1) 112 2) 56 3) many    4) zero



110. In the digestion of 100 maltose molecules, what is the total number of glucose molecules produced ?
1) 200       2) 100           3) 50        4) 0

 7.6 Respiratory system:
111. Each spiracle opens into a small chamber called

1) haemocoel 2) occiput 3) occipital foramen 4) atrium
112. Opening and closing of spiracles is influenced by

1) CO2 tension in haemolymph
2) O2 tension in the trachea
3) CO2 tension in the trachea 4) both 1 & 2

113. The telescoped segments come to the normal position due to
1) relaxation of dorsoventral muscles
2) relaxation of ventral longitudinal muscles
3) contraction of dorsoventral muscles
4) contraction of the ventral longitudinal muscles

114. Tracheoles penetrate the cell and are intimately associated with
1) nucleus 2) mitochondria
3) golgi complex 4) ribosomes

115. The level of the tracheolar fluid varies with the
1) temperature of the insect 2) metabolic activity of the insect
3) locomotory ability of the insect
4) excretory activity of the insect

116. Oxygen is carried to the tissues of cockroach by
1) body wall 2) tracheae
3) haemolymph 4) heart

117. Respiratory organs of cockroach are
1) tracheae 2) gills
3) book gills 4)book lungs

118. The longest tracheal trunks of the tracheal are system of cockroach
1) dorsal longitudinal 2) ventral longitudinal 3) lateral longitudinal 4) cephalic

119. Number of spiracles present in the abdomen of cockroach is
1) 12 pairs  2)10 pairs 3) 8 pairs  4) 2 pairs

120. Total number of spiracles that help in inspiration of cockroach is
1) 12 pairs  2)10 pairs   3) 2 pairs 4) 8 pairs

121. Circular sclerite present around the spiracle of cockroach is called
1) peritreme 2) intima
3) taenidia 4) trichome

122. Tracheal system of cockroach is
1) hemipneustic 2) apneustic
3) polypneustic 4) mesodermally originated

123. Respiratory pigment of cockroach is
1) haemoglobin 2) haemocyanin
3)absent 4) chlorocruorin

124. Blood does not transport oxygen in
1) cockroach 2) earthworm
3) rabbit 4) man

125. Discontinuous ventilation is seen in
1) rabbit 2) cockroach
3) humans 4) earthworm

126. Reason for the development of tracheal respiratory system in cockroach is that
1) the respiratory pigment is dissolved only in plasma but not in RBCs.
2) it is easy to supply oxygen to different tissues directly
3) the blood cannot carry oxygen to different tissues
4) the tissues cannot take O2 when it is bounded with respiratory pigment



127. In cockroach, blood cannot transport oxygen because
1) it has respiratory pigment dissolved in the blood plasma
2) it has respiratory pigment inside the RBCs
3) it lacks respiratory pigment in the blood plasma
4) it has haemocyanin in a dissolved state in the plasma of the bood

128. In cockroach, the tracheal system communicates with the exterior by
1) ostia 2) spiracles
3) atria 4) all the above

129. The number of thoracic spiracles present in cockroach is
1) two pairs 2) eight pairs
3) ten pairs 4) twelve pairs

130. The tagmata of cockroach without spiracles is
1) head 2) cervicum
3) thorax 4) abdomen

131. The thoracic segment of cockroach without spiracles is
1) prothorax 2) mesothorax
3) metathorax 4) all the above

132. The abdominal segments of cockroach without spiracles are
1) 1st and 2nd 2) 3rd and 4th
3) 6th and 7th 4) 9th and 10th

133. 'Holopneustic tracheal system' means
1) having 10 pairs of spiracles
2) having valvular spiracles
3) only thoracic spiracles are functional
4) participation of all spiracles in respiration

134. The respiratory system of cockroach is 'polypneustic' as there are
1) less than 3 pairs of spiracles
2) more than 3 pairs of spiracles
3) only three spiracles
4) only three pairs of spiracles

135. Stigmata of cockroach bear small hair-like structures called
1) cirri 2) cilia
3) trichomes 4) taenidia

136. These spiracles open during expiration of cockroach.
1) All thoracic and abdominal spiracles
2) 1st thoracic spiracles
3) 2nd thoracic spiracles
4) All abdominal spiracles

137. These spiracles open during inspiration of cockroach.
1) only 1st and 2nd pair of spiracles
2) all abdominal spiracles
3) all spiracles
4) only 1st and 2nd pair of abdominal spiracles

138. Tracheae arise from
1) spiracle   2) atrium 3)peritreme 4) stigmata

139. From the atrium of each thoracic spiracle, howmany horizontal tracheae run inside in cockroach ?
1) One 2) Two      3) Three 4) Several

140. In cockroach, from the atrium of each abdominal spiracle, how many tracheal tubes arise ?
1) One 2) Two      3) Three 4) Many

141. Tracheal trunks in the thorax of cockroach are
1) dorsal cephalic trunks
2) ventral cephalic trunks
3) lateral longitudinal trunks



4) all these
142. Longitudinal tracheal trunks in the abdomen of cockroach are

1) lateral longitudinal trunks
2) dorsal longitudinal trunks
3) ventral longitudinal trunks
4) all these

143. The total number of longitudinal tracheal trunks present in the abdomen of cockroach is
1) one pair 2) two pairs
3) three pairs 4) four pairs

144. Longitudinal tracheal trunks of cockroach are interconnected by
1) lateral tracheae  2) commissural tracheae
3) dorsal cephalic tracheal trunks
4) ventral cephalic tracheal trunks

145. Each tracheal branch entering into an organ ends in a special cell called
1) nephrocyte 2) satellite cell
3) tracheoblast 4) trichogen cell

146. The outer layer of trachea is
1) epithelium 2) basement membrane
3) intima 4) trachein

147. The middle one cell thick layer of the wall of trachea is
1) epithelium 2) intima
3) basement membrane 4) muscle layer

148. The inner cuticular layer of trachea is called
1) intima 2) epithelium
3) basement membrane 4) trachein

149. The intima of trachea is produced into spiral thickenings called
1) ctenidia 2) taenidia
3) haustra 4) tapillae

150. Which one of the following prevents the collapse of trachea in cockroach ?
1) Epithelium 2) Ctenidia
3) Pseudotrachea 4) Taenidia

151. The intracellular tubular extensions arising from tracheole cell/tracheoblast are called
1) tracheoles 2) tracheae
3) pseudotracheae 4) tracheids

152. Which one of the following are absent in tracheoles ?
1) Trachein 2) Intima  3) Taenidia 4) 2 & 3

153. Tracheoles are formed by a protein called
1) trachein 2) intima  3) chitin 4) keratin

154. Identify the correct statements on cockroach from the following.
1) Tracheolar fluid is more in tracheoles when the insect is active
2) Tracheolar fluid is completely reabsorbed into the tissues, when the insect is more active
3) The level of the tracheolar fluid does not varies
4) The level of tracheolar fluid falls, when the insect is inactive

155. The principal muscles of respiration in cockroach are
1) intercostal 2) ventral longitudinal
3) dorsal longitudinal 4) dorsoventral

156. Taking in air is called
1) expiration 2) inspiration
3) asphyxiation 4) anorexia

157. In cockroach, inspiration is a/an
1) passive process 2) active process
3) diffusion process 4) eliminating process

158. Sending out air from the body is called



1) inspiration 2) expiration
3) anorexia 4) suffocation

159. Expiration in cockroach is caused by the
1) contraction of dorsoventral and ventral longitudinal muscles
2) relaxation of dorsoventral and ventral longitudinal muscles
3) contraction of alary muscles
4) relaxation of alary muscles

160. In cockroach, inspiration is affected by
1) contraction of the dorsoventral and ventral longitudinal muscles
2) relaxation of dorsoventral and ventral longitudinal muscles
3) contraction of alary muscles
4) relaxation of alary muscles

161. Which of the following spiracles are closed during inspiration of cockroach ?
1) 1st pair of abdominal spiracles
2) All abdominal spiracles
3) All thoracic spiracles
4) 2nd pair of abdominal spiracles

162. Which of the following spiracles are closed during expiration in cockroach ?
1) All abdominal spiracles
2) All thoracic spiracles 3) All spiracles
4) Some abdominal and some thoracic spiracles

163. In cockroach, body cavity increases dorsoventrally due to
1) the contraction of dorsoventral muscles
2) the relaxation of dorsoventral muscles
3) the contraction of ventral longitudinal muscles
4) the relaxation of ventral longitudinal muscles

164. In a cockroach, body cavity decreases dorsoventrally due to
1) the contraction of dorsoventral muscles
2) the relaxation of dorsoventral muscles
3) the contraction of ventral longitudinal muscles
4) the relaxation of ventral longitudinal muscles

165. In cockroach, during inspiration, tergal plates are elevated due to the
1) contraction of dorsoventral muscles
2) relaxation of dorsoventral muscles
3) contraction of ventral longitudinal muscles
4) relaxation of ventral longitudinal muscles

166. In cockroach, during expiration, tergal plates are depressed due to the
1) contraction of dorsoventral muscles
2) relaxation of dorsoventral muscles
3) contraction of ventral longitudinal muscles
4) relaxation of ventral longitudinal muscles

167. Number of longitudinal tracheal trunks in cockroach is
1) four 2) eight        3) six 4) two

168. In cockroach, the exchange of gases depends on its
1) metabolic rate 2) body temperature
3) blood flow 4) 1 & 2

169. In cockroach, CO2 from tissues is carried more quickly into the hemolymph due to its
1) lesser solubility           2) greater solubility
3) high partial pressure    4) low partial pressure

170. In cockroach, when air enters the tracheoles, O2 diffuses faster into the tissues due to its
1) greater solubility           2) lesser solubility
3) high partial pressure     4) low partial pressure

171. In cockroach, opening and closing of spiracles is influenced by



1) CO2 tension in haemolymph and O2 tension in tracheae
2) O2 tension in haemolymph and CO2 tension in the tracheae
3) high partial pressure of CO2 in tracheae
4) greater solubility of O2 in the haemolymph.

 Circulatory system:
172. Number of chambers in the heart of cockroach is

1)5 2)9 3)13 4)16
173. Circulatory system in cockroach (insect)

1) includes arteries and veins
2) is with red blood corpuscles
3) is of open type 4) is absent

174. Heart of cockroach is
1) four - chamberd        2) ventral and myogenic
3) three - chambered    4)13 chambers, tubular

175. Identify the false statement regarding the heart of cockroach.
1) Heart is dorsal in position
2) Bidirectional flow of  blood occurs
3) It lies in pericardial sinus 4) It has ostia

176. Muscles associated with the heart of cockroach are
1) 10 pairs of tergosternal muscles
2) 12 pairs of alary muscles
3) 13 pairs of cardiac muscles
4) 5 pairs of visceral muscles

177. Heart of cockroach is
1) myogenic 2) non - pulsatile 3) neurogenic 4) branchial heart

178. Position of heart in cockroach is
1) mid ventral 2) mid dorsal
3) dorsolateral 4) ventrolateral

179. Direction of  blood flow in the heart of cockroach is
1) anterior to posterior   2) posterior to anterior 3) dorsal to ventral         4) ventral to dorsal

180. The blood of cockroach contains no respiratory pigment so that the
1) respiration is anaerobic
2) cockroach does not respire
3) oxygen goes into tissues by plasma
4) O2 is directly carried to the tissues by trachea.

181. Principal function of circulatory system in cockroach is
1) transportation of heat   2)distribution of nutrients
3) transportation of oxygen
4) collection of wastes

182. Absence of haemoglobin (any respiratory pigment) in the blood of cockroach is compensated by the
presence of
1) tracheal system 2) blood plasma 3) RBC in blood 4) haemocyanin

183. Chief function of haemocytes of blood of cockroach is
1) phagocytic          2) transportation of O2 3) transportation of CO2 4) excretion
Excretory system:

184. Cockroaches are
1) ammonotelic 2) ureotelic
3) aminotelic 4) uricotelic

185. The excretory organs in cockroach are
1) green glands 2) hepatic caecae 3) metanephridia 4) malpighian tubules

186. The malpighian tubules are called as vasa varicosa by
1) Charles Darwin 2) Haeckel



3) Meckel 4) Marcello Malpighi
187. The cells that store uric acid throughout the life in cockroach are

1) urate cells 2) mycetocytes 3) oenocytes 4) trophocytes
188. Number of tubules present in each bundle of malpighian tubules is

1) 100-150 2) 80 - 100 3) 120 - 150 4) 15 - 25
189. Malpighian tubule is lined internally by

1) cuboidal epithelium  2) columnar epithelium
3) glandular epithelium 4) squamous epithelium

190. Secretory part of the malpighian tubule is
1) distal portion 2) proximal portion 3) middle portion 4) both 1 & 2

191. Malpighian tubules remove excretory products from
1) haemolymph 2) alimentary canal 3) tracheae 4) heart wall

192. Main excretory product in cockroach and other insects is
1) urea 2) guanine  3) uric acid  4) ammonia

193. Osmoregulatory structures in cockroach are
1) stigmata 2) Malpighian tubules
3) hepatic caecae 4) contractile vacuoles

194. Malpighian tubules of cockroach are outgrowths of
1) midgut 2) gizzard     3) ileum 4) anus

195. In cockroach, structure that stores but never removes uric acid from it is
1) nephrocyte 2) uricose gland 3) Malpighian tubule 4) fat body

196. Which of the following are the exceretory organs of only male cockroach ?
1) Corpora adiposa 2) Cuticle
3) Uricose glands 4) Malpighain tubules

197. Malpighian tubules of Periplaneta are attached at
1) anterior end of hindgut
2) anterior end of midgut
3) posterior end of foregut
4) junction of foregut and midgut

198. The unbranched yellowish tubules of cockroach which are associated with gut but are excretory in
function are
1) Malpighian tubules 2) hepatic caecae
3) rectal papillae 4) nephrocytes

199. The number of bundles of Malpighian tubules in a cockroach is
1) 100-150  2) 15-25 3) 4-5 4) 6-8

200. The number of Malpighian tubules present in each bundle is around
1) 15-25 2) 100-150
3) 6-8 4) 200-250

201. The unbranched yellowish tubules, involved in excretion of cockroach are described by
1) Meckel 2) Haeckel
3) Hymen 4) Marcello Malpighi

202. Marcello Malpighi called Malpighian tubules as
1) Vasa varicosa 2) Vasa recta
3) Vasa vasorama 4) Vasa differentia

203. Which of the following is true regarding Malpighian tubule ?
1) Distal portion is secretory and proximal portion is absorptive
2) Proximal portion is secretory and distal portion is absorptive in nature
3) Anterior end is absorptive and posterior end is secretory in nature
4) Posterior end is absorptive and anterior end is secretory in nature

204. Pick out the function of cells of proximal part of the Malpighian tubules.
1) absorption of salts, CO2 and nitrogenous wastes
2) secretion of potassium urate into the lumen of tubules
3) reabsorption of water and certain inorganic salts



4) secretion of potassium bicarbonate into the lumen of alimentary canal
205. The glandular cells of Malpighian tubules absorb water, salts, CO2 and nitrogenous wastes from the

haemolymph and secrete them into
1) lumen of ileum
2) lumen of Malpighian tubules
3) lumen of rectum 4) all the three

206. Cockroach excretes uric acid along with
1) saliva 2) blood
3) expired air 4) faecal matter

207. Which of the following helps in complete reabsorption of water from the wastes and formation of dry
uric acid in cockroach ?
1) Rectum 2) Malpighian tubules
3) Hepatic caecae 4) Fat bodies

208. The other name of fat bodies of cockroach is
1) corpora adiposa 2) corpora cardiaca
3) corpora allata 4) corpora striata

209. Cells of corpora adiposa which store nitrogenous excretory waste are
1) tropocytes 2) oenocytes
3) urate cells 4) mycetocytes

210. Elimination of nitrogenous waste materials occurs during moulting with the help of
1) fat bodies 2) cuticle
3) mushroom gland 4) Malpighian tubules

211. Uricose glands of cockroach are
1) utriculi breviores of mushroom gland
2) utriculi majores of phallic gland
3) utriculi majores of mushroom gland
4) utriculi breviores of phallic gland

Nervous system:
212.Frontal ganglion is connected to the hypocerebral ganglion by

1) optic nerve 2) oesophageal nerve
3) frontal nerve 4) recurrent nerve

213. Largest of all the abdominal ganglia is
1) 5th abdominal ganglion
2) 4th abdominal ganglion
3) 3rd abdominal ganglion
4) 6th abdominal ganglion

214. Sub-oesophageal ganglion gives off motor nerves to
1) mandibles 2) maxillae 3) labium 4) all of these

215. The nervous system that controls the muscles of the alimentary canal and the heart is
1) central nervous system
2) peripheral nervous system
3) somatic nervous system
4) visceral nervous system

216. Choose the correct match from the following.
1) Brain - motor centre
2) Sub oesophageal ganglion - endocrine centre
3) Proventricular ganglion - somata of the post ganglionic motor neurons
4) Circum oesophageal connectives - tritocerebrum with ptotocerebrum

217. The total number of ganglia present on the ventral nerve cord of cockroach is
1) 6 2) 10     3) 9 4) 12

218. Number of thoracic and abdominal ganglia in cockroach respectively is
1) 3,3 2) 3,6    3) 6,6 4) 6,3

219. Ingluvial ganglion in cockroach is present above



1) crop 2) gizzard   3) brain 4) none
220. Cockroach and earthworm have common type of

1) heart 2) nerve cord 3) nephridia 4) spermathecae
221. In cockroach, nerve ring is formed around

1) oesophagus inside the head
2) oesophagus inside the neck
3) pharynx inside the head
4) pharynx inside the neck

222. In cockroach, 5th abdominal ganglion is present in this segment.
1) 4th abdominal segment
2) 5th abdominal segment
3) 6th abdominal segment
4) 7th abdominal segment

223. The nerves connected to the cerebral ganglion of cockroach are
1) optic nerves 2) antennal nerves
3) labrofrontal nerves 4) all the above

224. Labro-frontal nerves are formed by
1) sensory neurons of frontal and labral nerves
2) motor neurons of frontal and labral nerves
3) motor neurons of frontal and sensory neurons of labral nerves
4) sensory neurons of frontal and motor neurons of labral nerves

225. Mixed nerve among the following in cockroach is
1) labral nerve 2) frontal nerve
3) labro-frontal nerve 4) optic nerve

226. Motor nerve among the following in cockroach is
1) labral nerve 2) frontal nerve
3) labro-frontal nerve 4) optic nerve

227. Sensory nerve among the following in cockroach is
1) labral nerve 2) frontal nerve
3) labro frontal nerve 4) mandibular nerve

228. 6th abdominal ganglion of cockroach supplies nerves to
1) reproductive organs 2) anal cerci
3) copulatory appendages 4) all these

229. The number of ganglia present in the autonomous nervous system of cockroach is
1) two 2) three 3) four 4) six

230. In cockroach, frontal ganglion is present on
1) the dorsal wall of pharynx in front of the brain
2) the dorsal wall of oesophagus in front of brain
3) the dorsal wall of oesophagus behind the brain
4) the ventral wall of pharynx in front of brain

231. In cockroach, hypocerebral ganglion is present
1) below the oesophagus, behind the brain
2) above the oesophagus, behind the brain
3) above the pharynx, in front of the brain
4) above the pharynx behind the brain

232. Occipital ganglion of cockroach is also called
1) hypocerebral ganglion
2) proventricular ganglion
3) ingluvial ganglion 4) frontal ganglion

233. Visceral ganglion of cockroach is also called
1) occipital ganglion    2) proventricular ganglion
3) ingluvial ganglion     4) frontal ganglion

234. In cockroach,proventricular ganglion is present on



1) pharynx 2) oesophagus
3) crop 4) gizzard

235. Occipital ganglion is connected to the ingluvial ganglion by
1) frontal nerve 2) labro-frontal nerve
3) recurrent nerve 4) oesophageal nerve

236. The abdominal segments of cockroach without ganglia are
1) 5th only 2) 7th,8th,9th,10th
3) 8th,9th,10th only 4) 5th,8th,9th,10th

Sense organs:
237. Sensilla present on the 1st, 2nd and 3rd segments of the tarsus (first three tarsomeres) of the legs

are
1) olfactory sensillae 2) gustatory sensillae
3) thermoreceptor senillae 4) tactile sensillae

238. Gustatory sensillae are a type of
1) photoreceptors 2) chemoreceptors 3) tango receptors 4) thermoreceptors

239. The mosaic / apposition image is formed in diurnal insects like house flies because
1) the retinulae lie immediately below the vitrellae and crystalline cone in each ommatidium
2) the retinulae are present deep below the vitrellae and crystalline cone in each ommatidium
3) the retinal sheath is absent for each ommatidium
4) the rhabdome and retinulae of an ommatidium receive not only the light rays that enter through its own
cornea but also the light rays entering through corneae of adjoining ommatidia

240. Photoreceptor cells of ommatidium are
1) cone cells 2) vitrellae 3) semper cells 4) retinulae

241. Focussing region of the ommatidium consists of
1) cornea and semper cells 2) crystalline cone and cone cells
3) rhabdome and retinulae 4) cornea and crystalline cone

242. Retinal pigment sheath around the receptor region is formed by
1) six primary pigment cells 2) seven primary pigment cells
3) six secondary pigment cells 4) seven secondary pigment cells

243. Refractory region of ommatidium is
1) cornea 2) crystalline cone 3) rhabdome 4) retinulae

244. The outer surface of the compound eye is divided into about 2,000 hexagonal areas called
1) fenestrae 2) facets 3) femurs 4) faecal pellets

245. Antennal pedicels and flagella have
1) Johnston’s organs 2) Jacobson’s organs
3) sub-genual organs 4) tympanal organs

246. Vision in nocturnal insects is called
1) super position 2) mosaic 3) binocular 4) monocular

247. Sensory units of subcuticular mechano receptors of chordotonal organs are
1) sensillae 2) scolopidia 3) ommatidia 4)ocelli

248. Tympanal organs of cockroach are located on
1)anal cerci 2) anal styles 3) antennae 4) labial palps

249. Superposition image formation takes place in cockroach when there is
1) dim light 2) no light 3)  bright light 4) sun light

250. In cockroach, thermoreceptors are situated on
1) legs 2) antennae
3) maxillary palps 4) anal cerci

251. Chordotonal organs of cockroach are a kind of
1) chemoreceptors 2) mechanoreceptors
3) thermoreceptors 4) photoreceptors

252. Sensillae are the units of
1) sub-cuticular receptors
2) cuticular receptors



3) thermoreceptors 4) both 2 and 3
253. Subcuticular units of mechanoreceptors are

1) scolopidia 2) ommatidia
3) sensillae 4) ocelli

254. Chordotonal organs of cockroach are
1) Johnston's organs 2) sub-genual organs
3) tympanal organs 4) All these

255. In cockroach, Johnston's organs are located in the antennal
1) scapes 2) pedicels
3) flagella 4) both 2 and 3

256. In cockroach, sub-genual organs are located on the proximal parts of
1) tibiae of all legs 2) femurs of all legs
3) tarsi of all legs 4) coxae of all legs

257. In cockroach tympanal organs are located on the
1) anal styles 2) anal cerci
3) antennae 4) palps

258. Johnston's organs are sensitive to
1) sound vibrations 2) ground vibrations
3) movement of flagella of antennae
4) temperature

259. Sub-genual organs are sensitive to
1) sound vibrations 2) ground vibrations
3) movement of flagella of antennae
4) temperature

260. Tympanal organs are sensitive to
1) sound vibrations 2) ground vibrations
3) movement of flagella of antennae
4) temperature

261. Thermoreceptor sensillae of cockroach are present on
1) anal cerci and pedicel of antennae
2) labrum, maxillary and labial palps
3) antennae, maxillary and labial palps
4) 1st, 2nd and 3rd segments of tarsi of legs

262. These are sensitive to smell in cockroach.
1) Olfactory sensillae 2) Gustatory sensillae
3) Thermoreceptor sensillae  4) Scolopidia

263. These are sensitive to taste in cockroach.
1) Olfactory sensillae 2) Gustatory sensillae
3) Thermoreceptor sensillae 4) Scolopidia

264. These are receptors of temperature in cockroach.
1) Olfactory sensillae 2) Gustatory sensillae
3) Thermoreceptor sensillae 4) Scolopidia

265. In cockroach, photoreceptors are present in
1) compound eyes and ocelli
2) 1st, 2nd and 3rd segments of tarsi of legs
3) antennae, maxillary and labial palps
4) labrum, maxillary and labial palps

266. The functional units of compound eye are
1)  osphradia 2) ommatidia
3) odontophore 4) ocelli

267. The number of ommatidia present in each compound eye is about
1) 500 2) 1000 3) 1500  4) 2000

268. The compound eye of cockroach is



1) pyramidal 2) spherical
3) mammalian kidney- shaped  4) pear- shaped

269. The biconvex lens of the ommatidium is
1) crystalline cone 2) rhabdome
3) cornea 4) retinular cell

270. Which of the following is not applicable to the cornea of cockroach ?
1) It is the outermost part of the ommatidium
2) It is a transparent part of the cuticle
3) It is a refractive region of ommatidium
4) It focusses light on to the rhabdome

271. Corneagen cells of ommatidium are also called
1) vitrellae 2) cone cells
3) lenticular cells 4) retinulae

272. Lenticular cells of the ommatidium are the modified
1) vitrellae 2) retinulae
3) semper cells 4) epidermal cells

273. Number of corneagen cells in a typical ommatidium is
1) 2 2) 4 3) 6 4) 8

274. Number of vitrillae or cone cells present in each typical ommatidium is
1) 2 2) 4 3) 6 4) 8

275. More or less conical cells in the ommatidium are
1) corneagen cells 2) semper cells
3) retinulae 4) lenticular cells

276. Semper cells is the other name of
1) corneagen cells 2) cone cells
3) retinulae 4) lenticular cells

277. Transparent conical structure secreted and surrounded by semper cells is
1) crystalline style 2) crystalline cone
3) rhabdome 4) lens

278. Crystalline cone of the ommatidium is secreted by
1) corneagen cells 2) retinulae
3) vitrillae 4) rhabdomeres

279. Number of retinulae in each ommatidium is
1) 2 2) 4 3) 6 4) 7

280. The number of units present in the rhabdome of an ommatidium is
1) 3 2) 5 3) 7 4) 9

281. The units of rhabdome are called
1) retinulae 2) vitrillae
3) crystalline cone 4) rhabdomeres

282. The rhabdome of the ommatidium is formed by
1) vitrillae 2) retinulae
3) cone cells 4) lenticular cells

283. Rhabdome and retinulae of the ommatidium together form
1) receptor region or retinal region
2) focussing region
3) dioptrical region 4) frontal region

284. The region containing the cornea, and crystalline cone constitute
1) retinal region 2) receptor region
3) focussing or dioptrical region
4) frontal region

285. In the ommatidium, image of object is are formed on
1) retinal region 2) dioptrical region
3) focussing region 4) occipital region



286. Light absorbing dark iris pigment sheath is present around
1) rhabdomeres 2) retinulae
3) cornea 4) vitrellae

287. Receptor region of the typical ommatidium is surrounded by
1) iris pigment sheath
2) retinal pigment sheath
3) tendon sheath 4) meninx

288. Retinal pigment sheath of ommatidium of diurnal insects is formed by
1) primary pigment cells
2) secondary pigment cells
3) vitrellae 4) retinulae

289. Innermost elongated cells of ommatidium are
1) cone cells 2) vitrellae
3) retinulae 4) corneagen cells

290. These cells of ommatidium contain microvilli.
1) Cone cells 2) Retinulae
3) Vitrellae 4) Corneagen cells

291. Nerve cells of ommatidium are
1) cone cells 2) vitrellae
3) corneagen cells 4) retinulae

292. Microvilli of each retinular cells
1) increase area of secretion
2) increase area of absorption
3) store light           4) form a rhabdomere

293. These are absent in the ommatidium of nocturnal insects like cockroaches.
1) Primary pigment cells
2)Secondary pigment cells
3) Retinulae 4) Vitrellae

294. The type of vision in diurnal insects is
1) mosaic vision           2) superposition vision
3) telescopic vision         4) stereoscopic vision

295. In cockroach, these are not involved in image formation but are very sensitive to changes in light intensity.
1) Ommatidia 2) Compound eyes
3) Fenestrae 4) All these

Male reproductive system:
296. Testes in cockroach are present

1) one on each lateral side in the fourth to sixth abdominal segments
2) one on each lateral side in the fifth to eighth abdominal segment
3) one on each lateral side in the 7th to 9th abdominal segments
4) one on each lateral side in the 2nd to 6th abdominal segments

297. Ductus ejaculatorius starts in the
1) 6th segment 2) 7th segment 3) 8th segment 4) 9th segment

298. Vas deferens opens into
1) testes      2)mushroom-shaped gland 3) ductus ejaculatorius 4) seminal vesicle

299. The inner (first) layer of spermatophore is formed by the secretion of
1) utriculi majores (uricose glands)
2) utriculi breviores
3) ejaculatory duct 4) phallic gland

300. Mushroom-shaped gland is present in the
1) 3rd & 4th thoracic segments 2) 5th & 6th abdominal segments
3) 4th & 5th abdominal segment 4) 6th & 7th abdominal segments

301. The sperms are nourished by the
1) secretions of utriculi majories 2) secretions of utriculi breviores



3) secretions of ejaculatory duct 4) secretions of phallic gland
302. Spermatophore is a

1) bundle of sperms 2) bundle of ova
3) bundle of long slender and peripheral tubules of mushroom-shaped gland
4) bundle of short tubules of phallic gland

303. Male external genetalia are
1) seminal vesicles
2) mushroom-shaped gland tubules
3) phallomeres 4) pheromones

304. Phallic or Conglobate gland of cockroach mainly helps in
1) growth 2) moulting 3) excretion 4)formation of outer (third) layer of spermatophore

305. A male cockroach has
1) two phallomeres 2) three phallomeres
3) four phallomeres 4) six phallomeres

306. Chitinous and asymmetrical structures surrounding the male genital pore are called
1) anal styles 2) phallomeres
3) anal cerci 4) antennae

307. In cockroach, conglobate gland occurs in
1) females 2) males   3) nymph   4) ootheca

308. Periplaneta is
1) unisexual 2) bisexual
3) dioecious 4) 1 & 3 are correct

309. In Periplaneta, the sexual dimorphism is evident
1) only externally 2) only internally
3) both externally and internally  4) not evident

310. If the abdomen of a cockroach is short and broad, it may be
1) female cockroach 2) male cockroach
3) metafemale 4) intersex

311. Presence of brood pouch in abdomen and absence of anal styles are the characters of
1) male cockroach 2) female cockroach
3) male nymph 4) none of these

312. Sexual dimorphic characters of male ockroach are
1) presence of brood pouch and absence of anal styles
2) presence of analcerci and gonapophyses
3) presence of anal styles and absence of brood pouch
4) absence of phallomeres and colleterial glands

313. Vasa deferentia of male cockroach open into
1) genital atrium 2) ductus ejaculatorius
3) mushroom-shaped gland    4) phallic gland

314. Mushroom-shaped gland of male cockroach consists of
1) long slender tubules 2) short tubules
3) seminal vesicles 4) both 1 and 2

315. Utriculi breviores of mushroom-shaped gland are
1) long tubules 2) short tubules
3) vesicular tubules          4)intermediate tubules

316. The function of secretion of utriculi majores helps in
1) formation of inner layer of spermatophore
2) providing nourishment for sperms
3) formation of outer layer of spermatophore
4) all the three

317. Sperms present in the spermatophore of male cockroach are nourished by the secretion of
1) seminal vesicles
2) utriculi majores of mushroom- shaped gland



3) utriculi breviores of mushroom- shaped gland
4) utriculi majores of phallic gland

318. Utriculi majores and utriculi breviores of mushroom- shaped gland open into
1) posterior part of ejaculatory duct
2) lumen of seminal vesicles
3) lumen of vasa deferentia
4) anterior part of ejaculatory duct

319. In male Periplaneta, the seminal vesicles are present on
1) dorsal surface of the utriculi majores
2) ventral surface of the ejaculatory duct
3) ventral surface of the utriculi breviores
4) dorsal surface of the ejaculatory duct

320. Male genital pore of male cockroach opens on
1) left phallomere 2) right phallomere
3) ventral phallomere 4) dorsal phallomere

321. In male cockroach, the duct of conglobate (phallic) gland opens
1) near gonopore
2) into the ejaculatory duct
3) into the seminal vesicles 4) into the gonopore

322. Function of this gland is still unknown in male cockroach
1) Collaterial gland
2) Mushroom shaped gland
3) Stink gland 4) Phallic (conglobate) gland

323. The total number of phallomeres in male cockroach is
1) 3 pairs   2) 6 pairs   3) 2 pairs  4) 3

324. The term 'phallow' refers to
1) copulation 2) mating
3) penis 4) pseudopenis

325. Outer layer of the spermatophore is secreted by
1) ejaculatory duct 2) conglobate gland
3) mushroom- shaped gland  4) colleterial gland

326. Middle layer of the spermatophore is secreted by
1) conglobate gland 2) colleterial gland
3) mushroom shaped gland 4) ejaculatory duct

Female reproductive system:
327 Ovaries lie laterally in

1) one to five abdominal segments
2) 2 to 6 abdominal segments
3) 5 to 8 abdominal segments 4) 7 to 9 abdominal segments

328.Number of ovarioles in each ovary of cockroach is
1) eight 2) nine 3) ten 4) six

329. Tapering anterior filament of ovariole is called
1) genital pouch 2) germarium 3) vitellarium 4) vagina

330. Oviduct is formed by
1) ovarioles 2) germarium
3) brood pouch 4) gonapophyses

331. The oviducts unite to form
1) vagina 2) spermatheca 3) colleterial gland 4) ootheca

332. Colleterial glands open into
1) spermatophore 2) spermatheca
3) genital pouch 4) ootheca

333. Anterior chamber of the genital pouch is called
1) gynatrium 2) vestibulum 3) germarium 4) vitellarium



334. Floor and side walls of the genital pouch are formed by
1) 7th abdominal sternum
2) 8th abdominal sternum
3) 9th abdominal sternum 4) 6th abdominal sternum

335. The chemical substances produced by fertile female cockroach that are useful in chemocommunication are called
1) pheromones 2) enzymes 3) minerals 4) neurotransmitters

336. Fertilization in cockroach occurs in
1) gynatrium 2) vestibulum 3) germarium 4) vitellarium

337. Ootheca is formed by the secretion of
1) colleterial glands  2) mushroom-shaped gland 3) phallic gland   4) spermatheca

338. The ootheca are deposited on / in
1) moist place    2) warm and dark place 3) moist dark place   4) rocky area

339. Number of eggs in each ootheca is
1) 10   2) 8 3)14 4)16

340. Receptaculum seminis is located in this abdominal  segment of cockroach.
1) 6th 2) 7th 3) 9th 4) 10th

341. Eggs of cockroach are fertilized in
1) cocoon 2) ootheca 3) fallopian tube 4) gynatrium

342. The structures of female cockroach that guide the ova into ootheca are
1) gonapophyses 2) receptaculum seminis
3) elaculatory duct  4) vas deferens

343.  Ovipositors are formed by
1) gonapophyses of male from 9th sternum
2) phallomeres of female from 8th&9th sterna 3) gonapophysis of female from 8th&9th sterna
4) phallomeres of nymph

344. The eggs of cockroach are arranged in
1) 8 eggs in two rows   2) 16 eggs in two rows
3) 8 eggs in single row  4) 16 eggs in single row

345. The structure(s) that do not open directly  into the genital pouch of female cockroach is/are
1) vagina 2) spermatheca
3) colleterial glands 4) oviducts

346. Sclerites that are found on the sides of  head are
1) epicranial plates 2) frons
3) clypeus 4) genae

347. Vitellarium of female cockroach contains
1) spermatophores
2) various stages of developing ova
3) ova with seminal fluid
4) mature ova with yolk

348. In cockroach, the tapering ends of the ovarioles of each ovary unite to form a single thread which attaches to
the
1) dorsal body wall 2) ventral body wall
3) lateral body wall 4) oviduct

349. Female genital pore of cockroach opens into
1) genital pouch on the eight sternum
2) oothecal chamber of seventh sternum
3) genital pouch on the eight tergum
4) brood pouch on the ninth sternum

350. Total number of spermathecae in a female cockroach is
1) two 2) three          3) one 4) four

351. Spermatheca of female cockroach is located in this segment of its abdomin.
1) Fifth 2) Ninth 3) Sixth4) Eighth

352. Spermatheca of cockroach consists of



1) two sac-like structures, one on either side.
2) a left sac-like part and a right filamentous caecum
3) two filamentous caecae, one on each side
4) a left filamentous caecum and a right sac-like part

353. In a fertile female cockroach, after copulation, the spermatheca contains
1) spermatophores 2) ova with yolk
3) ootheca 4) individual sperms

354. In female cockroach, the genital pouch is formed by
1) 6th, 7th and 8th abdominal sterna
2) 8th, 9th and 10th abdominal sterna
3) 7th, 8th and 9th abdominal sterna
4) 7th, 8th and 9th abdominal terga

355. The number of gonapophyses present around the female genital aperture of cockroach is
1) three 2) three pairs 3) two 4) two pairs

356.The female external genitalia of cockroach helpin
1)copulation
2) guiding ova into oothecal chamber
3) secretion of substances for the formation of egg case 4) 1 & 2

Life History:
357. Development in cockroach is

1) holometabolons 2) paurometabolous
3) ametabolous 4) hemimetabolous

358. Young cockroach is called
1) nymph 2) caterpillar 3) chrysalis 4) wriggler

359. Moulting or ecdysis is the
1) shedding of anal styles
2) shedding of exoskeleton
3) hatching of the nymph
4) cleavage of the egg

360. Nymph resembles the adult except in
1) Size,  colouration and sexual maturity 2) Presence of wings and sexual maturity
3) Sexual immaturity and presence of wings 4) Presence of wings and size.

361. Colour of ootheca is
1) bright red 2) dark reddish to blackish brown
3) dark yellowish to dark reddish 4) bright yellowish to dark reddish

362. The nymph grows into fully formed adult after 1) 1st  ecdysis 2) last ecdysis 3) 3rd ecdysis 4 )
4th ecdysis

363. Ecdysis or Moulting means
1) undergoing cleavage 2) loosing of wings
3) gradual development through nymphal stages 4) shedding of the exoskeleton

364. The male deposits a spermatophore on the spermathecal papilla of the female with the help of its
1) antennae 2) phallomeres 3) anal styles 4) anal cerci

365. The development of eggs in cockroach occurs in
1) seminal vesicles 2) germarium 4) vitellarium 4) ootheca

366. On an average, female cockroach produces
1) 10 - 11 oothecae 2) 11 - 12 oothecae 3) 9 - 10 oothecae 4) 8 - 9 oothecae

367. To attract the male for copulation, female cockroach produces
1) hormones 2) pheromones 3) enzymes 4) vitamins

368. During copulation, male and female cockroaches bring these ends very close to each other.
1) Posterior ends 2) Anterior ends
3) Anterior end of male and posterior end of female
4) Posterior end of male and anterior end of female

369. During copulation, the spermatophore is deposited by male on the



1) spermatheca of female
2) spermathecal papilla of female
3) ovipositors of female
4) spermathecal papilla of male

370. Fertilization of cockroach occurs in
1) oothecal chamber 2) vestibulum
3) gynatrium 4) vagina

371. In female cockroach, the egg case is formed around the fertilized eggs in
1) vestibulum 2) gynatrium
3) spermatheca 4) genital chamber

372. Ootheca of cockroach contains
1) 8 eggs arranged in two rows
2) 16 eggs arranged in two rows
3) 10 eggs arranged in two rows
4) 32 eggs arranged in two rows

373. In cockroach,the development of eggs occurs in
1) vagina 2) oothecal chamber
3) gynatrium 4) ootheca

374. The metamorphosis of cockroach is gradual through nymphal stages. So, cockroach is
1) holometabolous 2) paurometabolous
3) ametabolous 4) heterometabolous

375. The young cockroach hatching from the ootheca is called
1) nymph 2) caterpillar
3) larva 4) chrysalis



SPECIAL FORMAT QUESTIONS
1. The cuticle in cockroach serves the functions like

1) protection of  the body  2) prevention of loss of water
3) provides rigidity
4) provides place for the attachment of muscles
1) 1,2 and 3 are correct  2) 1 and 2 are correct
3) 2 and 4 are correct   4) 1,2,3 and 4are correct

2. The occipital foramen forms the passage for
1) oesophagus 2) nerve cord
3) crop 4) ileum
1) only 1 & 2 are correct 2)only 2&3 are correct
3) only 3&4 are correct
4) only 1,2 & 3 are correct

3. The labrum serves for
1) holding the food 2) tasting the food
3) masticating the food
4) preventing the food from falling down
1) 1 & 2 are correct     2) 2 & 3 are correct
3) 3&4 are correct       4) 1,2 and 4 are correct

4. The posterior end of the abdomen of male cockroach has
1) a pair of anal cerci    2) a pair of anal styles
3) gonapophyses        4) genital pouch
1) 1 & 2 are correct       2) 2 & 3 are correct
3) 3 & 4 are correct       4) 1,2 and 3 are correct

5. The haepatic caecae are also termed ‘midgut caecae’ as they contain
1) secretory cells 2) excretory cells
3) absorptive cells 4) urate cells
1) 1 & 3 are correct       2) 2 & 3 are correct
3) 3 & 4 are correct       4) 1,2 and 3 are correct

6. The functions of the blood of cockroach are
1) absorbs digested food from the alimentary canal and distributes it to all body parts
2) brings nitrogenous wastes from all parts of the body to the excretory organs
3) transports secretions of ductless glands to the target organs
4) carries defensive phagocytes to the places of infection
1) 1 & 2 are correct 2) 2 & 3 are correct
3) 3 & 4 are correct      4) 1,2,3 & 4 are correct

7. The mouth parts of cockroach that hold the food during chewing are
1) laciniae 2) galeae
3) glossae 4) paraglossae
1) only 1 and 2 2) only 2 and 3
3) only 3 and 4 4) all

8. Efferent salivary duct is formed by the fusion of
1) common salivary ducts
2) median salivary duct
3) common receptacular duct
4) recepticular ducts
1) 1 & 2 only are correct
2) 2&3 only are correct
3) 3&4 only are correct
4) 1,2 & 3 only are correct

9. The respiratory system in insects is classified on the basis of
1) number of spiracles   2) nature of spiracles



3) position of spiracles   4) structure of trachea
1) 1&2 only 2) 2&3 only
3) 1,2 & 3 only 4)1,2,3&4 only

10. Inspiration in cockroach is effected by
1) relaxation of dorsoventral muscles
2) relaxation of ventral longitudinal muscles
3) elevation of tergal plates
4) increase in the volume of body cavity
1) 1&2 only 2) 2&3 only
3) 3&4 only  4)1,2,3&4 only

11. Expiration in cockroach is effected by
1) contraction of dorsoventral muscles
2) decrease in size of the body cavity
3) contraction of ventral longitudinal muscles
4) segments are telescoped
1)1 & 2 only 2) 2&3 only
3) 3&4 only 4)1,2,3&4 only

12.The following are the statements about the legs of cockroach.
i) Each leg has five podomeres.
ii) Femur is articulated with the sternum of thoracic segments.
iii) The proximal podomere is called coxa.
Which of the above statements are correct ?
1) All are correct 2) Only i & ii are correct
3) Only ii & iii are correct
4) Only i & iii are correct

13.Study the following statements regarding the abdomen of cockroach.
i) 8th and 9th abdominal sterna are infolded to form the genital pouch in female.
ii) A pair of unsegmented anal styes is present attached to the 9th abdominal sterna one on either side, in male
cockroach.
iii) Gonapophyses are helpful in copulation, formation of ootheca and oviposition in female.
iv) The sternum of seventh abdominal segment is boat - shaped in female.
Which of the above statements are correct ?
1) all    2) only i & ii  3) only ii&iii  4) only i & iii

14.The following are the statements about the anal cerci of cockroach.
i) Anal cerci occur only in males.
ii) Anal cerci occur in both males and females.
iii) Anal cerci are fifteen-segmented.
iv) Anal cerci are the chordotonal organs.
Which of the above statements are correct ?
1) all 2) only i & ii
3) only ii & iii 4) only ii, iii & iv

15.The following are the statements about the epidermis of cockroach.
i) It is single-layered containing columnar epithelial cells.
ii) Most of the cells are glandular which secrete digestive enzymes.
iii) It lies deep below the three layers of cuticle and hence called hypodermis.
iv) It secretes the cuticle.
1) ii , iii, & iv 2) only i & ii
3) only ii & iii 4) only i , iii & iv

16.The following are the statements about gizzard.
i) It has six denticulate plates.
ii) It stores the food.
iii) It acts as a grinding mill and sieve.
Which of the above statements are correct ?



1) All   2)only i & ii  3)only ii & iii 4) only i & iii
17.The following are the statements about the ganglia on the ventral nerve cord of Periplaneta.

i) 6th abdominal ganglion is the largest of all the abdominal ganglia.
ii) The fifth abdominal ganglion is present in the 6th abdominal segment.
iii) the 6th abdominal ganglion is present in the 7th abdominal segment.
Which of the above statements are correct ?
1) All    2) only i & ii    3) only ii & iii  4)only i & iii

18.The following are the statements about the autonomous nervous system of cockroach.
i) This system is also called stomatogastric nervous system or visceral nervous system.
ii) It controls the visceral organs particularly the muscles of the alimentary canal and the heart.
iii) In the head it has a frontal ganglion infront of the brain.
iv) It has a visceral ganglion on the crop.
Which of the above statements are true ?
1) all    2)only i & ii     3)only ii & iii   4)only iii & iv

19.The following are the statements about the ommatidia of cockroach.
i) Cornea is shed off during ecdysis of nymph.
ii) The cornea, corneagen cells, the vitrellae and crystalline cone together constitute the 'dioptrical region'.
iii) Retinulae act as photoreceptors of the ommatidium.
Which of the above statements are correct ?
1) all  2) only i & ii 3) only ii & iii 4) only iii & iv

20.The following are the statements about the digestive system of cockroach.
i) Principally, hind gut is useful in homeostasis.
ii) The alimentary canal is highly regionalised in cockroach.
iii) The fore gut is specialised for the mastication of food and storage of food.
iv) The midgut is specialised for the mastication of food and storage of food.
Which of the above statements are true ?
1) i & ii only 2) ii & iii only
3) iii & iv only 4) i,ii & iii only

21.The following are the statements about mechanism of respiration in cockroach.
i) Dorsoventral muscles are the principal muscles of respiration.
ii) Inspiration is an active process.
iii) Expiration is a passive process.
iv) Cockroaches and some other insects like grass hoppers and beetles exhibit the phenomenon of discontinuous
ventilation.
Which of the above statements are true ?
1) i & ii only 2) ii & iii only
3) iii & iv only 4) i & iv only

22.The following are the statements about the nervous system of cockroach.
i) Brain is principally sensory in nature.
ii) The 6th abdominal ganglion is present in the 7th segment.
iii) 6th abdominal ganglion is the largest of all the abdominal ganglia.
iv) Autonomous nervous system controls the visceral organs, particularly the muscles of the alimentary canal &
heart.
Which of the above statements are true ?
1) i & ii only 2) i, ii & iii only
3) ii & iv only 4) i, ii, iii & iv

23.The following are the statements about the sense organs of cockroach.
i) Ommatidia are the units of photoreceptors.
ii) Sensillae are the units of cuticular receptors and chemo receptors.
iii) Scolopidia are the units of mechanoreceptors of chordo-tonal organs.
iv) Mechano receptors are cuticular and sub-cuticular receptors.
Which of the above statements are true ?
1) i & ii only 2) ii & iii only
3) iii & iv only 4) i, ii, iii & iv

24.Tick mark the false statement w.r.t cockroach.



1) Excretion is performed by Malpighian tubules which occur at the junction of midgut and hindgut.
2) Cockroach is uricotelic.
3) Blood vascular system of cockroach is closed type.
4) Respiratory system consists of a network of tracheae that open out through 10 pairs of spiracles.

25.Tick mark the false statement w.r.t the reproductive system of female cockroach (Periplaneta americana).
1) Pair of spermatheca is present in the 6th segment.
2) Two large ovaries lie laterally in the 2nd – 6th abdominal segments.
3) Each ootheca contains 26 eggs.
4) The nymph grows by moulting about 13 times to reach the adult form.

26.Match the following and choose the correct combination
List - I List - II

a) Vertex i) Frons, clypeus, labrum
b) Front part of ii) Genae
   the head
c) Sides of the head iii) Occipital foramen
d) Back of the head iv) Epicranial plates

 v) Oenocytes
a b c d

1) iv i ii iii
2) i ii iii iv
3) iv iii ii i
4) v iv iii ii

27.Match the following and choose the correct combination
List - I List - II

a) Labrum i) Sub-mentum
b) Mandibles ii) Gustatory sensillae
c) First maxillae iii) Cervicum
d) Labium iv) Cardo

           v)Adductor, abductor muscles
a b c d

1) v iv ii iii
2) iv iii ii i
3) i ii iii iv
4) ii v iv i

28.Match the following and choose the correct combination
List - I List - II

a) Trophocytes i) Secrete lipids
b) Mycetocytes ii) Store uric acid
c) Oenocytes iii) Store food
d) Uratecells       iv) Contain symbiotic bacteria

v) Secrete digestive enzymes
a b c d

1) ii iii iv v
2) iii iv i ii
3) i ii iii iv
4) iv iii ii i

29..Match the following and choose the correct combination
List - I List - II

a) Polypneustic i) Ostia
b) Peritreme ii) Taenidia
c) Trichomes iii) Chitinous ring around       spiracle
d) Intima iv) More than three pairs of       spiracles

v) Small hair-like structures around spiracles
a b c d



1) ii iii iv v
2) v iv iii ii
3) i ii iii iv
4) iv iii v ii

30..Match the following and choose the correct combination.
List - I List - II

a) Grinding mill i) Pre-oral cavity
b) Cibarium ii) Chitinous
c) Peritrophic iii) Gizzard
    membrane
d) Hepatic caecae iv) Malpighian tubules

v) Mesenteron
a b c d

1) i ii iii iv
2) iii i ii v
3) iv iii ii i
4) v iv iii ii

31.Match the following and choose the correct combination.
List - I List - II

a) Inspiration i) Active process
b) Expiration ii) Trachea
c) Intima iii) Passive process
d) Peritreme iv) Atrium

v) Spiracle
a b c d

1) v iv iii ii
2) iv iii ii i
3) iii i ii v
4) i ii iii iv

32..Match the following and choose the correct combination.
List - I List - II

a) Coxa i) Long and slender segment of the leg
b) Trochanter ii) Stout bristles
c) Femur iii) Large basal segment of the leg
d) Tibia iv) Small segment of the leg

v) Claws
a b c d

1) v iv iii ii
2) iv iii ii i
3) iii iv ii i
4) i ii iii iv

33..Match the following and choose the correct combination.
List - I List - II

a) 7th sternum in female     i) Gynatrium
b) 8th & 9th sterna  in female  ii) Anal styles
c) 9th sternum in male      iii) Gynovalvular  plates
d) 10th tergum iv) Paraprocts

v) Anal cerci
a b c d

1) iii i ii v
2) i ii iii iv
3) iv iii ii i
4) v iv iii ii

34..Match the following and choose the correct combination.



List - I List - II
a) Labrum i) Toothed
b) Mandibles ii) Galea
c) Maxilla iii) Palpiger
d) Labium iv) Upper lip

v) Occiput
a b c d

1) iv i ii iii
2) i ii iii iv
3) iv iii ii i
4) v iv iii ii

35.Match the following and choose the correct combination.
List - I List - II

a) Vertex i) Sides of the head capsule
b) Genae ii) Under developed ocelli
c) Fenestrae iii) Basal segment of antenna
d) Scape iv) Middle segment of antenna

v) Top of the head capsule
a b c d

1) v iv iii ii
2) iv iii ii i
3) i ii iii iv
4) v i ii iii

36..Match the following and choose the correct combination.
List - I List - II

a) Inner layer of i) Wall of ejaculatory duct
spermatophore
b) Second layer ii)Secretion of phallic gland
of spermatophore
c) Outer most layer iii) 4th to 6th abdominal
of spermatophore segments
d) Testes iv) Utriculi majores

a b c d
1) ii iii iv v
2) iv v ii iii
3) iv i ii iii
4) i ii iii iv

    37..Match the following and choose the correct combination.
List - I List - II

a) Anal styles i) 7th sternum
b) Boat-shaped ii) Right phallomere

plate
c) Serrate lobe iii) 9th sternum
d) Pseudopenis iv) Ventral phallomere

v) Left phallomere
a b c d

1) iii i ii v
2) i ii iii iv
3) v iv iii ii
4) ii iii iv v
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NEET PREVIOUS QUESTIONS

1.

1.In cockroach, the nerve cord is [CPMT’80]
1) single, ventral and hollow 2) Double, ventral and solid
3) Double, dorsal and hollow 4) Single, dorsal and solid

2.Cockroach and Ascaris are similar in one of the following cases         [CBSE-2000]
1) Dorsal tubular nerve cord   2) Nephridia
3) Sexual dimorphism     4) Pseuocoel

3.Coelom in cockroach is         [EAMCET-01]
1) Enterocoel 2) Schizocoel 3) Pseudocoel 4) None

4.Cockroach mainly excretes          [CPMT’91]
1) Urea 2) Uric Acid 3) Ammonia 4) None

5.In female cockroach, ootheca is secreted by [CPMT’90]
1) Oothecal chamber 2) Oviduct
 3) Collaterial gland 4) Mushroom gland

6.Egg of cockroach is          
1) Telolecithal 2) Centrolcithal 3) Mesolecithal 4) Isolecithal

7.Most of the digestion in cockroach occurs in
[BHU’85]

1) Pharynx    2) Mid gut 3) Gizzard   4) Crop
8.The common feature of trachea of cockroach and rabbit is that both [CPMT’90]

1) Have non-collapsable walls 2) Are ectodermal in origin
3) Are endodermal in origin
4) Have cartilaginous rings

9.In cockroach, the corpora allata are
1) sense organs 2) tactile organs 3) An endocrine organs 4) digestive glands

10.Arolium in cockroach helps in [CPMT’89]
1) Digestion 2) Locomotion
3) Reproduction 4) Paurometabolous

11.The labium in cockroach is formed by [CPMT’80]
1) First maxillae 2) Second maxillae 3) Mentum 4) Submentrm

12.Stomodaeal valve in cockroach is situated between [CPMT’93]
1) Crop and gizzard 2) Rectum and anus
3) Gizzard and mesenteron
4) Mesenteron and ileum

13.Salivary duct of cockroach opens at [Vellore’02]
1) Hypopharynx 2) Mandibular region 3) Labium 4) Ist maxilla

14.How the male cockroach can be distinguished from the female cockroach? [MAHE’03]
1) Presence of anal cirri in female cockroach
2) Presence of anal styles in male cockroach
3) Absence of anal style in male cockroach
4) Absence of anal cirri in male cockroach

15.In cockroach alary muscles are associated with                 [AMU’93;CPMT’94;HPMT’06]
1) Heart & blood circulation 2) Trachae & spiracles
3) Wings and locomotion 4) Feeding and vision

16.Difference between Blatta and Periplaneta is [CPMT’94]
1) Blatta has functional & Periplaneta has vestigial wings
2) Periplaneta has functional & Blatta has vestigial wings
3) Blatta and Periplaneta both have functional wings but Blatta is smaller.
4) Blatta and Periplaneta both have functional wings but Blatta is larger.

17.The part of cockroach having both exoskeleton and endoskeleton ( tentorium and apodemes )
             [RPMT’95]
1) Head 2) Thorax     3) Abdomen    4) All

18.Young one of the cockroach is called [RPMT’95]
1) Naid 2) Grub 3) Nymph 4) Maggot

19.The functional units of compound eye of an insect are called [MAHE’95]



1) Fenestrae 2) Ocelli
3) Radula 4) Ommatidia

20.Metamorphosis takes about is [RPMT’96]
1) 10-12 months 2) One month
3) 5-13 Weeks 4) Two years

21.Number of chromosomes in Blatta is [CPMT’90]
1) 48 Chromosomes 2) 36 Chromosomes 3) 16 Chromosomes 4) 32 Chromosomes

22.Mycetocytes (cells)  of cockroach [CPMT’94]
1) Have symbiotic bacteria 2) Secrete hormones
3) Play role in metabolis 4) Help in ejaculation

23.Generic name of Periplaneta was assigned to cockroach by
1) Linnaeus 2) Burmeister
3) Beltham 4) Huxley

24.Saliva of cockroach is rich in the following enzymes               [RPMT’97]
1) Amylase   2) Pytalin   3)Zymase    4) All above

25. The heart of cockroach is            [RPMT’97]
1) Myogenic 2) Neurogenic
3) Neuro-myogenic 4) None of the above

26.The wings are either rudimentary or vestigial in [CPMT’97]
1) Female cockroach of Blatta orientalis
2) Male cockroach of Blatta orientalis
3) Female cockroach of Periplaneta americana
4) Male cockroach of Periplaneta americana

27.Secretions of corpora allata in insects help is
[RPMT’97]

1) Growth 2) Metamorphosis
3) Peristalisis 4) Both (1) and (2)

28.Which one of the following groups of structures/ organs have similar function ?
[AIMS’05]

1) Typhlosole  in earthworm, intestinal villi in rat and contractile vacuole in Amoeba.
2)  Nephridia in earthworm, Malpighian tubules in cockroach and urinalry tubules in rat.
3) Anternnae of cockroach, tympanum of frog and clitellum of eathworm
4) Incisors of rat, gizzard ( proventriculus) of cockroach and tube feet of stafish

29.The labrofrontal nerves in cockroach originates from:        [EAMCET’’05]
1) Sub oesophageal ganglia
2) Supra oesophageal ganglia
3) Antennary nerves 4) Frontal ganglia

30.The mouth parts of cockroach are of [Manipur’05]
1) piecing and sucking type
2) chewing and lapping type
3) biting and chewing type 4) siphoning type

31.Which structure of man is similar to spiracle of coockroach? [Orissa’05]
1) nostril   2) bronchiole 3) lungs     4)  alveoli

32.Conglobate gland is present in [Orissa’05]
1) male cockroach 2) female cockroach
3) earthworm 4) Hydra

33.Which of the following can be absorbed by hepatic caeca? [GCET’06]
1) glucose and amino acid 2) glucose and lipid 3) lipid 4) glucose

34.In cockroach, larval and nymphal characters are maintained by [BHU’06]
1) ecdysone 2) salivary glands 3) parotid gland 4) juvenile hormone

35.Which structure is absent in male cockroach? [AMU’06]
1) labium 2) phallomeres 3) spermatheca 4) none of these

36.The correct sequence of arrangement of segments in the leg of cockroach is [Kerala’06]
1) tibia,  trochanter, femur, tarsus and coxa 2) trochanter, coxa tibia, femur and tarsus
3) coxa, femur, trochanter, tibia and tarsus 4) coxa, trochanter, femur, tibia and tarsus

2.
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KEY
MULTIPLE CHOICE QUESTIONS

1)2 2)2 3)1 4)2 5)3 6)1

7)3 8)2 9)3 10)3 11)3 12) 3 13)1 14)1 15)2 16)3 17)3

18) 2 19)2 20)2 21)4 22)4 23)2 24) 2 25)1 26)3 27)3 28)1

29)1 30) 3

31)3 32)3 33)1 34)4 35)2 36) 1 37)1 38)2 39)3 40)2 41)3

42) 3 43)4 44)2 45)3 46)3 47)2 48) 3 49)2 50)4 51)1 52)4

53)2 54) 2 55)1 56)2 57)1 58)2 59)1 60) 3

61)2 62)2 63)2 64)2 65)1 66) 2 67)1 68)2 69)3 70)2 71)3

72) 1 73)2 74)3 75)2 76)2 77)3 78) 1 79)4 80)2 81)2 82)1

83)2 84) 2 85)4 86)2 87)1 88)1 89)3 90) 2

91)3 92)3 93)2 94)2 95)1 96) 3 97)3 98)4 99)2 100)1 101)2

102)1

103)2 104)2 105)3 106)2 107)4 108)3 109)2 110)1 111)4 112)4 113)2 114)2

115)2 116)2 117)1 118)3 119)3 120)3

121)1 122)3 123)3 124)1 125)2 126)3 127)3 128)2 129)1 130)1 131)1 132)4

133)4 134)2 135)3 136)4 137)1 138)2 139)4 140)3 141)4 142)4 143)3 144)2 145)3

146)2 147)1 148)1 149)2 150)4

151)1 152)4 153)1 154)2 155)4 156)2 157)1 158)2 159)1 160)2 161)2 162)2

163)2 164)1 165)2 166)1 167)3 168)4 169)2 170)3 171)1 172)3 173)3 174)4 175)2

176)2 177)3 178)2 179)2 180)4

181)2 182)1 183)1 184)4 185)4 186)4 187)1 188)4 189)3 190)1 191)1 192)3

193)2 194)3 195)4 196)3 197)1 198)1 199)4 200)1 201)4 202)1 203)1 204)3 205)2

206)4 207)1 208)1 209)3 210)2

211)3 212)4 213)4 214)4 215)4 216)3 217)3 218)2 219)1 220)2 221)1 222)3

223)4 224)3 225)3 226)2 227)1 228)4 229)3 230)1 231)2 232)1 233)3 234)4 235)4

236)4 237)3 238)2 239)1 240)4

241)4 242)4 243)1 244)2 245)1 246)1 247)2 248)1 249)1 250)1 251)2 252)4

253)1 254)4 255)4 256)1 257)2 258)3 259)2 260)1 261)4 262)1 263)2 264)3 265)1

266)2 267)4 268)3 269)3 270)3

271)3 272)4 273)1 274)2 275)2 276)2 277)2 278)3 279)4 280)3 281)4 282)2

283)1 284)3 285)1 286)4 287)2 288)2 289)3 290)2 291)4 292)4 293)2 294)1 295)3

296)1 297)2 298)3 299)1 300)4

301)2 302)1 303)3 304)4 305)2 306)2 307)2 308)4 309)3 310)1 311)2 312)3

313)2 314)4 315)2 316)1 317)3 318)4 319)2 320)3 321)1 322)4 323)4 324)3 325)2

326)4 327)2 328)1 329)2 330)1



331)1 332)3 333)1 334)1 335)1 336)1 337)1 338)2 339)4 340)1 341)4 342)1

343)3 344)2 345)4 346)4 347)4 348)1 349)1 350)3 351)3 352)2 353)1 354)3 355)2

356)4 357)2 358)1 359)2 360)1

361)2 362)2 363)4 364)2 365)4 366)3 367)2 368)1 369)2 370)3 371)1 372)2

373)4 374)2 375)1

SPECIAL FORMAT QUESTIONS
1)   4

2)   1

3)   4

4)   4

5)   1

6)  4

7)  4

8)  2

9)  1

10) 4

11)   4

12)  4

13)  1

14)  4

15)  4

16)  4

17)  1

18)  1

19)  1

20)  2

21)   4

22)  4

23)  4

24) 3

25) 1

26) 1

27) 4

28) 2

29) 4

30) 2

31) 3

32) 3

33) 1

34) 1

35) 4

36) 3

37) 1

NCERT EXEMPLAR PROBLEMS
1)   3

2)   1

3)   2

NEET PREVIOUS QUESTIONS

1)   2

2)   3

3)   2

4)   2

5)   3

6)  2

7)  4

8)  1

9)  3

10) 2

11)   2

12)  3

13)  1

14)  2

15)  1

16)  2

17)  4

18)  3

19)  4

20)  3

21)   1

22)  1

23)  2

24) 1

25) 2

26) 1

27) 4

28) 2

29) 2

30) 3

31) 1

32) 1

33) 1

34) 4

35) 3

36) 4

AIIMS PREVIOUS QUESTIONS
1)   2

2)   4
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4 b 
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6 d 

7 a 

8 d 
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12 c 

13 d 

14 c 

15 b 

16 a 

17 d 

18 b 

19 d 

20 b 

21 d 

22 b 

23 b 

24 d 

25 c 

26 a 

27 a 

28 a 

29 d 

30 d 

31 b 

32 c 

33 b 

34 d 

35 d 

36 c 

37 a 
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1 c 

2 b 

3 a 

4 d 

5 c 

6 c 

7 d 

8 c 

9 b 

10 a 

11 d 

12 d 

13 a 

14 d 

15 a 

16 a 

17 a 

18 a 

19 d 

20 c 

21 d 

22 d 

23 d 

24 d 

25 c 

26 c 

27 d 

28 c 

29 c 

30 d 

31 d 

32 a 

33 b 

34 c 

35 a 

36 b 

37 a 

38 b 

39 c 

40 d 

41 b 

 

NCERT EXEMPLAR PROBLEMS 

1 c 

2 a 

3 c 

4 b 

5 b 

6 b 

7 c 

8 b 

9 a 

10 b 

11 a 

12 b 

13 d 

14 d 

15 b 

16 c 

17 c 

18 d 

19 b 

20 d 

 

NEET PREVIOUS QUESTIONS 

 

AIIMS PREVIOUS QUESTIONS 

1 d 

2 c 

3 b 

4 c 

5 a 

6 d 

7 d 

8 b 

9 d 

10 d 

11 d 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

UNIT-VIII 
BIODIVERSITY AND 

CONSERVATION 

(CHAPTER-15)
  



SYNAPSIS

 

 

 



 

 

 

 

  



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MULTIPLE CHOICE QUESTIONS 

 

 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 

 

 

 



SPECIAL FORMAT QUESTIONS

 

 

 



 

 

14.

 

 



 

20.

 
21.

 

 

 

 

 

 

 

 

 

 



NCERT EXEMPLAR PROBLEMS 

 

 



 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



NEET PREVIOUS QUESTIONS 

   

 

 

 



 

 

 

 
 



 

 

 

 

 

 

 

 

 

 

 

 



AIIMS PREVIOUS QUESTIONS 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



KEY 

MULTIPLE CHOICE QUESTIONS 

 
 

SPECIAL FORMAT QUESTIONS 
 

1 c 

2 d 

3 b 

4 d 
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6 a 
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8 d 
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16 b 
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20 d 
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SPECIAL FORMAT QUESTIONS 

1 c 
2 d 
3 d 
4 d 
5 b 
6 a 
7 d 
8 c 

9 a 
10 b 
11 b 
12 c 
13 c 
14 d 
15 d 
16 d 

17 c 
18 b 
19 d 
20 d 
21 c 
22 b 
23 d 
24 b 

25 a 
26 b 
27 a 
28 d 
29 b 
30 c 
31 a 
32 c 

33 a 
34 a 
35 a 
36 d 
37 b 
38 a 
39 c 
40 d 

41 b 
42 b 
43 b 
44 a 
45 b 
46 d 
47 a 
48 d 
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1 c 
2 a 
3 d 
4 b 

5 c 
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7 a 
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14 a 
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17 d 
18 a 
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1 b 
2 c 
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4 c 
5 a 
6 c 
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10 b 
11 a 
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