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N E.g., All seed bearing plants, i.e., gymnosperms and angiosperms
(9) ANGIOSPERMS and alga like Fucus sp.
I| o ISn aggiospermls orCithefflc?;/vering plants, pollen grains and ovules develop in specialised structures called flowers. || 3 HAPLO-DIPLONTIC:
eeds are enclosed in fruits.
| | o Angiosperms are an exceptionally large group of plants occurring in wide range of habitats.
| | o Smallestangiospermis Wolffia.
| o They are divided into two classes: Dicots having seeds with two cotyledons, reticulate venation in leaf and tetra or
I pentamerous flowers and Monocots having single cotyledon seed, parallel venation in leaves and trimerous flowers.
| | o Pollinationis by wind or various other agencies.
I| o Double-fertilisation is unique to the angiosperms. Syngamy produces zygote and triple-fusion produces triploid
| primary endosperm nucleus (PEN).
I o Zygote develops in embryo (with one or two cotyledons) and PEN develops into endosperm (3n) which provides

| | L nourishment to the developing embryo. The ovules develop into seeds and the ovaries develop into fruits. ) haplodiplontic. ) | |

I | f GYMNOSPERMS (Gymnos = naked, sperma = seed) \( PLANT LIFE-CYCLES AND ALTERNATION OF GENERATIONS ) | I
| | o Plants in which ovules are not enclosed by ovary wall and remain exposed both before | | , |y plants both haploid and diploid cells can divide by mitosis, which leads to the formation of | I
I | and afterfertlllsgtlon. Seeds_that d_evelop post-fertilisation are naked. haploid and diploid plant bodies. | |
| o Gymnosperms include medium-sized or tall trees and shrubs. o The haploid plant body produces gametes by mitosis, so called gametophytes. |
| o Theglantredwoodtree Sequotq Isonacfthe tall(.est. tree species. . , . o Afterfertilisation zygote also divides by mitosis to produce diploid sporophyte plant body. |
o Roots: generally tap roots, having fungal association as mycorrhiza (Pinus) or coralloid ) s . o .
| | ) o ) ) o Haploid spores are produced by the sporophyte by meiosis which divide to form haploid body | |
rootwith N-fixing cyanobacteria as in Cycas. again, thus there is alternation of generation between haploid gametophyte and spore producing
| | o Stem: Branched (Pinus; Cedrus),  Unbranched (Cycas) sporophyte during sexual reproduction in plants. [ |
[ o LongandDwarfshoot: in Pinus and Ginkgo. [
| o Leaf: Simple (Pinus); pinnate compound (Cycas). THE DIFFERENT LIFE-CYCLE PATTERNS |
| | o Leaves are well-adapted to withstand extreme temperature, humidity and wind. In the ! | |
conifers, needle-like leaves reduce surface area. Thick cutile and sunken stomata help l‘ i l’
| |
I| toreduce water loss. 1. HAPLONTIC 2. DIPLONTIC 3. HAPLO-DIPLONTIC |I
o Gymnosperms are heterosporous
| | s hll <Microspor0phylls — Male cone/strobili/lax /E%,gr?te Meiosis SPO(nghyle Sporophyte [ |
o 0oro| S
| | PAMELY Megasporophylls — Female cone/strobili e ores Zygote/72n (@n) | |
| o Male and female sporangia borne on microsporophyllsand megasporphylisrespectively. Sy”gamy p(n) "Qa |
| | o Sporangia < Microsporangia (2n) — Pollen grain (n) Gametogene5|s Diplontic my . | |
| Megasporangia/Ovule (2n) -Meless, 4 Megaspores Haplontic Zygote (2n) Memls Gametogene5|s I
|| . ,b\(‘ B Haplo-diplontic & Spores II
| one develops into Female gametophyte/Endosperm (n) |
| o Pinus is monoecious, i.e., male and female cone or strobili are borne on same tree; Gametophyje GametogeneSIS (") Gametophyte |
| | Cycas is dioecious, i.e., male cone and megasporophylls are borne on different trees. Gametophyte n | |
Female cone is absentin Cycas). b
| ( ; ) . ) . (a) (b) ©) |
| | 2 cl\)/lfacl:I:”zametophyte, ., polien grainsars highlyireduced and canfined telimitsd numbsr 1. HAPLONTIC: Sporophytic generation represented only by single-cell zygote. There are no free | I
| o Female gametophytes bear two or more archegonia or female sex organs. The living sporophytes. Meiosis in zygote produces haploid spores, which divide mitotically to form |
| | multicellular female gametophyte is retained within megasporangium. dominant, photosynthetic free-living gametophyte. [ |
| o Male and female gametophytes do not have an independent free living existence. E.g., Many algae such as Volvox, Spirogyra and some species of Chlamydomonas. |
I | o Pollen grains are carried by air currents and come in contact with opening of ovules. 2. DIPLONTIC: Sporophyte dominant, free-living and photosynthetic. The gametophytic phase is | I
[ o Fertilisation is by pollen-tube formation which carries male gametes. Zygote forms represented by single to few-celled gametophyte. |
| | embryo and ovules form naked seeds. | |
! '|

(a) Gametophyte dominant, independent, photosynthetic which |
alternates with totally or partially dependent sporophyte e.g., I
Allbryophytes. I |

(b) Sporophyte dominant, independent, photosynthetic, vascular ||
which alternates with saprophytic/autotropic independent but
short-lived gametophyte. |
e.g., All pteridophytes I

o Some alga like Ectocarpus, Polysiphonia, Kelps are also I|




