Bio 1 – Lecture 15
Plants – Seedless & Seeded
Phylum Plantae
photoautotrophs, multicelled with tissue differentiation

How did plants make the transition to land?

Basic problem to overcome – not as much water


1.  preventing desiccation – waxy cuticle on leaves (means you need stomata for gases)


2.  can’t get water from individual cell exposure – roots 


3.  air isn’t as dense so you can’t float – tough stems (lignin)


4.  water doesn’t disperse your gametes – different reproductive strategies (pollinators, structures, etc.)

*Basic plant life cycle – Alternation of generations

Sporophyte is what we generally see – produces spores through meiosis which are dispersed

Gametophyte may be reduced dramatically – produces gametes through mitosis


male gametophyte = antheridium, female = archegonium
*Major plant groups


Seedless vs. Seeded



seeded are angiosperms or gymnosperms



seedless rely on spores


Nonvascular vs. Vascular



all seeded plants are vascular



vascular tissues: xylem for water & minerals, phloem for DOM
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Seedless, Nonvascular Plants


first land plants to evolve – fossils and molecular data


3 phyla



Bryophyta – mosses 



Hepaticophyta – liverworts



Anthocerotophyta – hornworts 


collectively called bryophytes


no vascular system = small


gametophyte is dominant stage

Bryophyta – mosses 

~9000 species


mosses are good nutrient cyclers and help prevent erosion


live in dense clusters – aids in reproduction and conserving water


rhizoids – hairlike absorptive structures


*stem-like structure with leaf-like blades – both are gametophyte


not roots, stems, leaves – not homologous


*life cycle:


gametophyte is haploid



male and female (antheridia & archegonia)


fertilization – sperm need water (rain, dew, etc.) to swim across to archegonium



what does this mean about who mates with who?  no long-distance relationships



insects can pick up sperm in water and carry longer distances


zygote formed, divides into embryo

diploid sporophyte shoots up out of female gametophyte



capsule with operculum



meiosis occurs inside capsule – haploid spores blown in the wind

spore germinates (mitosis) into a protonema

*Hepaticophyta – liverworts


major difference from mosses is shape


leafy thalli instead of upright


rhizoids on underneath of thalli


reproduction is similar to mosses, but upside down under the archegoniophore


also asexually reproduce by gemmae in cups – sort of like cysts



dispersed with water and form new liverwort

*Anthocerotophyta – hornworts

leafy like liverworts


antheridia and archegonia are part of thallus


sporophyte shoots up like a horn


upright structures compare between horns & livers – are they homologous?  are they even related?

Seedless, Vascular plants – ferns et al.


still reproduce by spores and need water for fertilization

xylem & phloem = larger plants (some over 50 ft)


true stems, roots, and leaves – roots come off of rhizome


entire stem/leaf = frond; many fronds off of same rhizome

sporophyte is dominant – 2n 


4 Phyla



Polypodiophyta – Ferns 



Psilotophyta – Whisk ferns



Equisetophyta – horsetails 



Lycophyta – club mosses

*Polypodiophyta – Ferns


inhabit most places, but most common in tropical rain forests and temperate waterholes


*Alternation of Generation



sporophyte has sori with sporangia where meiosis makes spores



spores carried by wind, settle, make prothallus



prothallus has rhizoids and archegonia and antheridia underneath (like liverworts?)



sperm transported to egg by water



zygote, embryo, young sporophyte grows up from prothallus and grows roots downward



sporophytes are perennial, gametophyte dies after reproduction

*Psilotophyta – whisk ferns (~12 spp)

do not have true roots or leaves, but do have vascularized, branching stems and rhizomes


look similar to whisk brooms


sporangia are on the stems




spores – prothalli – sperm/eggs, etc.; similar to ferns



one difference – prothalli are underground, nonphotosynthetic




get nutrients from symbiotic mycorhizal fungi

*Equisetophyta – horsetails (~15 spp)

have true roots, stems, leaves, but leaves are reduced


vegetative and reproductive shoots off of sporophyte



reproductive shoots end in strobilus that has sporangia


life cycle very similar to ferns


ancient ones could be very large like trees

*Lycophyta – club mosses

evergreen, sometimes called ground pines

true roots, stems, leaves

What did seedless plants use for reproduction? spores

How are seeds and spores different:


1. # of parents, ploidy level


2.  seeds contain nutrition (kind of like yolk)


3.  seeds are protected by a multicellular coat


4.  seeds give rise to sporophyte; spores give rise to gametophyte

Seed plants still have a sporophyte and gametophyte stage


sporophyte is the plant – diploid 


gametophytes are tiny and short-lived, not released – haploid 



pollen, ovule – becomes seed

Two basic types:


Gymnosperms – naked seed, seed not surrounded by ovary wall (fruit)


Angiosperms – flowering plants, seed enclosed in fruit

Gymnosperms


4 Phyla

Phylum Pinophyta – conifers 


largest phylum, ~550 species


pines, spruces, hemlocks, firs – woody trees or shrubs, no herbaceous

resin – organic, protects from insects or pathogens, clotting


leaves are needle-like, usually evergreen (but remember the larch)


*mostly monoecious (one house), but separate cones


*life cycle

Phylum Cycadophyta


most extinct, now about 140 species


tropical, look like palms, often used as ornamentals


dioecious (two houses)

Phylum Ginkgophyta


only one extant species, Ginkgo biloba

oldest genus of living tree, fossils from 200 mya are nearly identical


resistant to air pollution


dioecious


seeds are exposed, no cones – edible, but stink, males usually planted in cities

*Phylum Gnetophyta


about 70 species


cones in clusters like flowers


usually desert plants

Ephedra (pseudoephedrine – Sudafed), Welwitschia
Angiosperms – Phylum Magnoliophyta


over 230,000 species (compare to gymnosperms)


can be herbaceous or woody


*big range in size


*two major classes



monocots – mostly herbaceous with longer, narrow leaves with parallel veins




(think of grasses, corn, lilies)




flower parts usually in 3s (trillium)




cotyledon is the embryonic leaf – mono = 1




fibrous root systems



dicots – herbaceous or woody, leaves usually broad with branching veins




flower parts in 4s or 5s




taproots

Leaves – main photosynthetic site for most plants


*blade, veins, petiole



simple vs. compound, leaf margins


*outside:  cuticle, trichomes (fuzzy), stomata, guard cells & subsidiary cells


*inside:  mesophyll, parenchyma, chloroplasts, spaces between for gas exchange, vascular bundles


*leaf modifications:  spines, tendrils, bulbs, fleshy for storage (aloe)

Stems – support, transport, growth, sometimes photosynthesis


*external anatomy:  terminal bud, terminal bud scale scar (1yr), axillary bud, leaf scars & bundle scars  



node & internode, lenticels (look like specks, for gas diffusion, loosely arranged cells)


Meristems


regions of plant cell growth – increase in numbers, cells mitotically active


primary growth increases length


secondary increases girth – reserved mostly for woody plants


*apical meristems – primary growth site, tips of roots and shoots


lateral meristems –cambium between wood and bark


*outside:  epidermis, cuticle, stomata, lenticels for gas exchange (birches)

Roots – anchorage, absorption of water and minerals, storage (potatoes, etc.)


*external anatomy – apical meristem, root cap (replaced, protects, orients downward), root hairs no 



cuticle (increases absorption)


*specialized roots

Flowers



peduncle – flower stalk, origin of flower from plant, can have one or many flowers



receptacle – enlarged part of peduncle bearing the flower



*4 main flower parts – some complete, some incomplete




sepals – leaf-like, often green, protect flower bud; all sepals = calyx




petals – usually brightly colored to attract pollinators (sometimes under UV-bees), 

can be fused (trumpets), all petals = corolla




stamen – male reproductive part





anther & filament, meiosis occurs in anther to make microspores




carpel/pistil – encloses ovary(ovaries), each ovary can have many ovules (seeds)





stigma, style, ovary





ovules are female gametophytes, becomes seed; ovary is fruit

*Life Cycle


each fertilized ovule becomes a seed, ovary enlarges to become a fruit




# ovules = # seeds, peaches? apples? strawberries?




fruits protect and help with dispersal
Pollination


Coevolution between pollinators and flowers


visual cues – color, UV; olfactory cues


insect pollinators



colors:  blue & yellow or UV



scents:  sweet or putrid (carrion flower – flies) 


bird pollinators



colors:  red, orange, yellow



scents:  birds have poor olfactory organs


bats – can’t see well, nocturnal – flowers open at night



strongly scented


*coevolution of flower and animal morphology – long beaks & trumpets


orchids often mimic mates


some only need wind – open flowers with exposed anthers and stigmas

fruit – enlarged ovary surrounding seed or seeds



what is a fruit technically?  peach, cucumber, pea pod, tomato, apple (fruit is actually the toenail)



*types of fruits:




simple – from one pistil, one or many seeds





drupe – large, fleshy with single seed inside a hard pit (peaches, plums)





berry – large, fleshy throughout, many seeds 





follicle – dry fruit that splits open along one side (milkweed)





legume – dry fruit that splits along two sides (beans, peas, peanuts)





capsule – dry fruit that splits along three or more sides (poppy, cotton)





grain – single seeded fruit with seed coat fused to fruit wall, doesn’t split open





achene – single seeded, dry, seed coat not fused, only attached at one point





nut – woody fruit wall, dry, doesn’t split open




aggregate – flower with many carpels, each ovary wall enlarges to form a fruit cluster




multiple – ovaries from many flowers fuse (pineapples, figs)




accessory – fleshy part is not from ovary, but of another plant part





apples, pears – receptacle

*Asexual Reproduction


rhizome fragmentation – rhizome is an underground stem, often used for storage



tubers – potatoes; all potatoes from a plant are genetically identical


bulb segmenting – all segments are identical, bulb segments are actually modified leaves


corm – similar to a bulb, but a modified stem


stolons – stem runners, new plants can form along it (spider plants)


plantlets – tiny plants from leaves that can detach to form new


suckers – shoots that come off of the roots, each shoot then grows its own roots; lots of trees (apple, 



locust, quaking aspen – Utah 47,000 trunks, 106 acres) and many weeds


apomictic seeds – seeds without mixing up the genes, from a diploid cell, asexual with dispersal; 



dandelions, garlic, blackberries – useful for crop improvement

Sex vs. Asex – when, where, why? what kinds of species?


colonizers – occupy habitat quickly, may not be anyone around to mate with


dispersers – new environments, herbivores or parasites












Seeds in fruits





Seeds





Vascular System





Tissue differentiation





Flowering Plants


        (~150mya)





Ferns etc.


(~420mya)





Conifers etc.


(~360mya)





Bryophytes


(~440mya)





Algae








