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Preface
The Study of Botany requires at least three processes; learning, i.e. acquiring knowledge; understand-

ing of this knowledge; application of learning and understanding. A very good way of achieving this objective
is through solving the objective problems.

This book is a collection of multiple choice problems with their possible answers. In the new revised
edition the author has attempted to present a brief survey of each unit so that students can  answer various
questions. This has been achieving by providing a summary of factual contents of the varius topics.

The problems have been arranged chapter-wise and there shouod be no difficulty for the student to learn
the subject.The following points may be helpful. The students should carefully read the question and make sure
that he understands what is required. A point in thisconnection is well worth nothing. The answer may appear
so obvous that the student does not stop to think about it. It may well be that the problem is really very simple,
but it may also be that there is something odd about it, i.e., the expected answer is wrong one. The student
should always think before he ticks out the right answer after about five minutes, he cannot offer asolution, he
should read the answrs. It is better to have tried and failed than never to have tried at all.

If you read this deligently and practice, you will gain satisfaction of an increasing knowledge and clear
concept of the subject.

The author hopes that the revised edition of the book which has been modified with study material will
be useful to the students appearing for C. C. (prelim.) Exam. Any suggestion for further improvment of the bok
will be acknowledged with thanks.

Finally I must express my apprecialtion for the assistance and encouragement I received from my wife.
I am sure that the book will serve those for whom it is written.

HARISH KAPOOR
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PLANT DIVERSITY 1

Plant Diversity 1
ALGAE

1. Algae are photosynthetic, non-vascular plants.
2. Algae exist as single cells, as loosely organised clumps of cells (colonies), as flat-leaf like sheets or as

interwound filaments.
3. Algae differ from other higher plants by a protective jacket of sterile cells surrounding the  developing

gametes which occurs rarely in algae.
4. Algae are important to the entire biosphere because of ecological vital functions they perform (production

of carbohydrates, fixation of N2 and reef building). These are also economically important (food,  fodder
and fertilizer).

5. Algae are also known as grasses of oceans and release O2.
6. The compensation depth or compensation intensity is the point where positive growth is no longer

possible. This is because penetrating light becomes less favourable for photosynthesis. Thus in great
water depths, there is lot of floating algae called phytoplankton.

7. Most phytoplanktons are members of the Bacillariophyta and Pyrrhophyta but the Chlorophyta,
Cyanophyta, and Euglenophyta are also there.

8. Red algae possess special accessory pigment (phycobilins). These trap the light of bluegreen wavelengths.
9. Water pollution can lead to cultural Eutrophication. Eutrophication is the pollution of bodies of water

resulting from slow, natural, geological or biological processes such as accumulation of silt or
encroachment of vegetation or accumulation of detritus.

10. Cultural eutrophication is the appearance of red tides or blooms. These are rapid growth of photoplankton
populations until they become dense enough to colour the water. These are caused by dinoflagellate
species of Gymnodinium or Gonyanlax.

11. Some blue-green algae fix atmospheric nitrogen into forms that can be utilized by other organisms.
12. Algae can be used as (a) food or medicine, (b) fodder and fertilizer (c), cell walls and cell wall extracts

can be used to produce diatomite, agar, carrageenan and algin.
13. Agar is a polysaccharide analogus to starch or cellulose found in the walls of certain red algae.
14. Carrageenan is a polysaccharide for walls of algae.
15. Algin is wall component of brown algae.
16. Algae can be classified into seven divisions because of difference in cell wall construction, number and

placement of flagellae, type of chlorophyll
(a) Blue green algae — Cyanophyta — prokaryotic algae
(b) Red algae — Rhodophyta — morphological diversity
(c) Euglenophyta — unicellular, have some protozoan traits
(d) Green algae — Chlorophyta — precursor of higher plants
(e) Diatoms — Bacillariophyta
(f) Dinoflagellates — Pyrrhophyta — cause red tides
(g) Brown Algae — Phaeophyta — kelps

17. Knowledge of reproductive processes in the algae is largely confined to the rhodophyta, phaeophyta
and chlorophyta.

18. Reproduction in the algae can be of two types, asexual and sexual types. Asexual reproduction or
vegetative growth involves cell division in unicellular forms, fragmentation of filaments, or the production
of mitospores. Cyanophyta is the only example of this type of reproduction. Asexual spores are always
preceded by mitosis and may be called mitospores. Mitospores can be motile called zoospores and non-
motile, called sporangia.

19. Sexual reproduction involves isogamy, anisogamy or oogamy. The cells that fuse are known as gametes.
Sexual spores are preceded by meiosis and are called meiospores. Gametes are produced in cells called
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gametangia. When gametes resemble each other, these are called isogametes (chlamydomonas and
ulothrix). Gametes with small difference in size are called anisogametes. Some gametes differ in degree
of motility in addition to difference in size, called sperm. A sperm producing gametangium is known as
an antheridium. When a vegetative cell becomes enlarged, flask shaped, it becomes egg cell and the cell
in which it is produced is known as oogonium. Union of egg and sperm is known as fertilization.

20. In a gametic life cycle, mature plants are diploid and the haploid stage is limited to the gametes. In a
zygotic life cycle, mature plants are haploid and the diploid stage is limited to the zygote.

FUNGI
21. Mushrooms, mildews, molds and the organisms which cause athlete’s foot are common examples of

fungi.
22. Baking and brewing industries associated with fungus — Saccharomyces.

Medical profession is with fungus — Penicillium notatum.
23. Fungi are eukaryotic organisms which reproduce through spores.

Mycota (fungi)

Myxomycotina Eumycotina
(Slime Mold) (True fungi)

A.  Oomycetes B  Zygomycetes C.  Ascomycetes D.  Basidomycetes E.  Imperfecti

(zygote) (egg) (sac) (club) (imperfect)

25. All fungi are heterotrophs. Most are saprophytes and parasites.
26. Myxomycotina cells lack cell walls. Eumycotina have cell walls.
27. Slime mold is a vegetative body that consists of a slimy mass of naked protoplasm without any external

wall, body with no definite shape, creeps slowly by amoeboid movement, engulfs bacteria and spores of
other fungi, or absorbs nutrients of dead organic matter.

28. Two major groups of Myxomycete are:
(a) Acellular slime mold having a vegetative body called plasmodium. It is coenocytic.
(b) Cellular slime mold, not coenocytic, have a pseudoplasmodium.

29. Eumycotina have a vegetative body composed of branching tubes called hyphae. The system of connected
hyphae is called mycelium. Fragmentation is the mode of vegetative reproduction of all fungi.

30. Egg fungi have flagellated male reproductive cells and may have flagellated spores. Mycelium may be
diploid. Cause several plant diseases. Attack small aquatic animals. These are further divided into a
saprolegniales or water molds is peronosporales or parasites.

31. Saprolegniales when stimulated to reproduce sexually, the mycelium produces specialised hyphae called
oogonia and antheridia in which gametes are formed.

32. Disease of potato called late blight is caused by phytophthora infestans. The mycelium of phytophthora
grows between the cells within a leaf or stem. Parasitic hyphae (haustoria) penetrate the cells. Aerial
sporangia arise on long aerial hyphae called sporangiophores, that extend out through the stomata of the
infected plant.

33. Downy mildews are a group of fungi in the peronosporales  that cause infections on many cultivated and
wild plants.

34. Zygomycetes lack motile cells. Mating between sexual hyphae of two different mycelia of opposite
sexes. The zygote becomes a spore. Reproduce asexually  by means of sporangia. The mycelium is
haploid, coenocytic and usually terrestrial.

35. Ascomycetes are named because these produce sexual spores inside a sac (ascus). Haploid spore
germinates to produce a vegetative mycelium. The mycelium is divided into cells by cross walls. The
vegetative mycelium is haploid. Sexual reproduction starts with fusion of two cells. Sometimes fusion
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can occur between two hyphae to produce asci, while in others fusion involves multinucleate hyphae
called ascogonia and antheridia. In some other, free cells called spermatia are produced.

36. (n + n) hyphae is known as a dikaryan, and since this produces asci, these are called Ascogenous,
hyphae.

37. Most ascomycetes concentrate their asci in a complex reproductive structure called ascocarp. Ascorcarp
is of three types (a) Cleistothecium, (b) Perithecium, and (c) Apothecium.

38. Ascomycetes are often called higher fungi and oomycetes are called lower fungi. Most species reproduce
asexually by pinching off the ends of aerial hyphae. These cells develop resistant walls. Spores produced
this way are called gonidia. Hyphae that produce them are called gonidiophores.

39. Ascomycetes are yeasts — single-celled powdery mildews-obligate parasites. Monillinia-brown rot of
stone fruits. Claviceps—parasite of grasses including grains. A dormant mycellium that replaces mature
grain is known as Ergot.

40. Basidiomycetes – mushrooms, puff balls and bracket fungi. Spores formed after meiosis are carried on
separate stalks called sterigmata. The cells that produce spores are called basidium. The meiospores are
called basidiospores. Basidiomycetes are of two classes :
(a) Homobasidiomycetidae – form elaborate fruiting bodies or basidiocarps. Vegetative body is

mycelium, sexual reproduction is highly developed. Some species are homothallic while others are
heterothallic. Basidiocarps consist entirely of dikaryotic hyphae. The dikaryotic condition is
maintained by clamp connections.

(b) Heterobasidiomycetide – Rusts of Smuts. Lack basidiocarps plant parasites. Some may have two
hosts – heteroecious, while some have only one – autoecious.

41. Fungi imperfecti have no sexual reproduction. Asexual reproduction by gonidia. Household molds and
fungi producing penicillin and fine cheese.

42. Lichens are composite plants composed of algae and fungi in symbiotic association. Algal components
are generally single-celled chlorophyta or cyanophyta. Fungal component is usually Ascomycetes. Fungal
component cannot live separately until supplied with special nutritive medium. Lichens can be –
(a) Fruticose type
(b) Foliose type
(c) Crustose type. Multiply simply by distribution of small pieces of vegetative thallus.

BRYOPHYTES
43. Bryophyta include hornworts, mosses, and liverworts. With the exception of one stage  in the life history

of mosses, the bryophyte plant body is never filamentous. It is composed of blocks or sheets of cells that
form a parenchymatous tissue. The sporophyte generation in the bryophyta is attached to the gametophyta
and remains there throughout the life.

44. These are mostly terrestrial.
45. Some mosses have sieve cells, otherwise undifferentiated cells conduct food.
46. Gametangia are always composed of gamete producing cells covered by a jacket of sterile vegetative

cells.
47. A definite alteration of generation occurs with the sporophyte (diploid) generation always more or less

dependent on gametophyte (haploid) generation.
48. Asexual spores are not formed in Bryophyta. Some members reproduce asexually either by fragmentation

or by multicellular units called gammae.
49. Divided into three classes (a) Hepaticae (liverworts), (b) Anthocerotae (hornworts), and (c) Musci

(mosses). Hepaticae consist of flat, ribbonlike, green thallus that produce gametes and a meiospore –
producing capsule or sporangium usually embedded within the gametophyta thallus.

50. In mosses,
(a) The gametophyte consists of a filamentous branched, algae like structure called a protonema, and

leaf shoots that develop from buds on the protonema. All gametophyta nuclei are haploid, green
and synthesise their own food.
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(b) Antheridia and archegonia develop at the apex of the leaf gametophyte.
(c) Each antheridium produces hundreds of sperms.
(d) A single egg is formed in the venter of each archegonium.
(e) When sufficient moisture is present, mature sperms are extruded from the antheridium, and swim

down the open neck of mature archegonium to the egg.
(f) The egg is fertilized by one sperm.
(g) The zygote, as a result of the union of gametic nuclei is diploid.
(h) An embryo sporophyte, which is spindle shaped mass of undifferentiated cells, develops from

zygote.
(i) Embryo develops into a sporophyte, consisting of a foot, seta and sporangium. It contains operculum,

annulus, peristome (sterile tissues) and sporongenous tissues.
(j) Sporocytes undergo meiosis resulting in four spores.
(k) On germination, the spores form protonema.
(l) Hydroids, involved in water conduction are present in central stands of certain mosses. Leptoids,

involved in sugar transport are also present in certain mosses.
51. Hepaticae, commonly known as liverworts. Gametophyte is prominent plant and sporophyte is partially

or wholly dependent on the gametophyte. Gametophyte is green, and grows as flat ribbon or as leaf
shoot. Most important genera are  Riccia and Marchantia both belonging to the order Marchantiales.

52. Anthocerotae have gametophytes, small, green thallus plants with little internal differentiation of
vegetative tissues. They are slightly lobed. The antheridia are located in roofed chambers in the upper
portion of the thallus. Archegonia are embedded within the thallus, in direct contact with the vegetative,
cell surrounding them. In sporophyte, the sub-epidermal cells contain chloroplasts, and typical stomata
are found in the epidermis.

GYMNOSPERMS
53. These are conifers and their relatives Pines (Pinus), Spruces (Picea), Firs (Abies), Cedars (Cedrus) –

possess seed bearing cones. Others like Ginkgo, Years (Taxus) and Mormon tea etc. do not bear cones.
Seeds not surrounded by an ovary wall.

54. Four divisions
(a) Cycadophyta
(b) Ceinkgophyta
(c) Gnetophyta
(d) Coniferophyta

55. These are higher vascular plants. Possess seeds, which help in dispersal, embryo protection and
establishment  of young sporophyte. Pollination helps in the sperms reaching eggs.

56. The coniferophyta contains seven families – Pinaceae contains pines, firs, spruces, hemlocks, Douglas
fir, larch and true cedars. The cupressaceae contains junipers, cypresses and false cedars. The taxodiaceae
contains bold cypress, redwood, and Sierra bigtree. The taxaceae contains the jews.

57. All species of pines are trees. No vessels, in conifer wood. Xylem rays of sporophyte, are composed of
brick-shaped parenchyma cells, phloem has no companion cells, but sieve cells, fibers and parenchyma
cells are present. The needle like leaves, have sunken stomata, thick cuticle, fibrous epidermis, close
packed mesophyll, and veins only in the centre of thick leaves. Conifers produce two kinds of spores –
microspores and megaspores. These are formed in cones – staminate (pollen) and ovulate (seed).
Pollination in conifers is the transfer of pollen from staminate to ovulate cone. Ovulate cone on higher
branches of trees while staminate cones are on lower branches. Development of male and female
gametophyte is so co-ordinated that the egg is formed and ready for fertilization when the pollen tube
containing two sperm nuclei has reached the archegonium.

ANGIOSPERMS
58. Anther is the part of stamen responsible for production of pollen microsporocytes from within the

pollen sac. The pollen tube with sperm cells and tube nucellus, if present constitute the mature male
gametophyte.
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