Bryophytes Homework
As you saw earlier, the algae are primarily aquatic; the few which do live on land are mostly unicellular or are simple filaments and usually occur in a habitat that is almost continuously moist. Except for floating forms, they are limited in their distribution within lakes, oceans, etc. by the depth to which enough light can penetrate to allow sufficient photosynthesis to maintain life and growth. Light is not such a limiting factor on land, but essentially all algae exposed for any length of time to the atmosphere desiccate and die.
The simplest green plants which show a considerable degree of adaptation to a terrestrial environment are bryophytes. Today you will look at some of the diversity of plants which occur in this group and study the details of the life cycle of some representatives, try to see in what ways the plants are adapted to life in air and in what ways they fall short of being well-adapted land plants. The images for this exercise are the lecture Powerpoint slides available in HTML form, which is faster loading and viewable even by PC users. 

A. LIVERWORTS (Hepatophyta)
The majority of liverworts grow in moist, shady locations; a few are essentially aquatic. Two forms occur: thallose and leafy liverworts. Thallose liverworts consist of a flat, green, ribbon-like, dichotomously-branched thallus. This is very reminiscent of some algae; particularly Fucus. The thallus is anchored to the substrate by rhizoids arising from the lower surface. Leafy liverworts are also horizontal, but the thallus consists of “stems” bearing small “leaves” and rhizoids. The leafy liverworts are the more numerous, but they are so similar to some of the mosses in appearance that one is not always aware of how common they are.
Observe the gross appearance of a representative of the thallose liverworts: Marchantia or Conocephalum. This plant is found quite commonly in our arboretum. Note the rhizoids and scales on the lower surface and the net-like pattern of chambers on the upper surface. A view with a dissection microscope should reveal the chimney in the center of each chamber with its pore. In the space below, make a sketch of a thallose liverwort gametophyte with:
	pore	cupule
	chimney cells	gemmae
	epidermis
	rhizoids
The width of the ribbon-like thallus is approximately ________ cm wide.	/7
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Observe the cross-section of a thallose liverwort gametophyte.
The cells with dark grayish cytoplasm have many chloroplasts; these are limited to:
 the upper epidermis   just under epidermis   lower epidermis   the whole thallus 
The pad of parenchyma cells inside the thallus is   1   ~10   many    cells thick.
Every cell in this view has   1N   2N   chromosomes and thus is   haploid   diploid  .
Move to higher magnification views
The chlorenchyma   is   is not   contained in chambers.
The chambers   have   lack   a cone of epidermal cells that form a chimney.
The opening between chimney cells   has   lacks   functional guard cells.
The rhizoids are   above   beneath   the thallus.
The rhizoids are   1   >1   cell long and   1   >1   cell wide.
Observe a cross-section of a thallose liverwort gametophyte through a gemma cupule.
The cupule walls are   1   >1   cell thick
All gemmae are attached, but only a few show it because	.
The gemmae attach to the   cupule walls   thallus parenchyma  .
The greenish mucilage between gemmae swells when the cup fills with	.
The swelling causes the gemmae to 	.
The gemmae in whole-mount (above) show   0   1   2   >2   growth notches.
The gemmae are produced by   mitosis   meiosis   syngamy  .
The group of gemmae shown here are   a population   offspring   siblings   a clone  .
Observe a longitudinal section of a thallose liverwort antheridiophore.
The antheridium is produced as an   internal   external   gametangium.
Every cell in these views has   1N   2N   chromosomes and thus is   haploid   diploid  .
The spermatogenic tissue cells are produced by   mitosis   meiosis   syngamy  .
There are   few   many   sperm cells inside the sterile jacket.
The close-up of the sperm cells (purplish) show that they are   round   elongate   curly  .
Because a liverwort thallus never produces both antheridia and archegonia, the body is   heterothallic   homothallic   otherwise known as   monoicous   dioicous  .
The sperm released by the antheridium are dispersed by   water   wind   animals  .
Observe a longitudinal section of a thallose liverwort archegoniophore.
The archegonium is produced as an   internal   external   gametangium.
Every cell in these views (except the sporophyte embryo) is   haploid   diploid  .
The egg and neck canal cells are produced by   mitosis   meiosis   syngamy  .
There is   one   a few   a lot of   egg cells inside the unopened archegonium sterile jacket.
Compared to the other cells of the archegonium, the egg cell is   huge   similar   tiny  .
The archegoniophore can produce   one   a few   many   archegonia.
The sperm arrive by   water   wind   animals   but approach by 	.
The cells of the young embryo were produced by mitosis after   meiosis   syngamy  .
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Observe a longitudinal section of a thallose liverwort sporophyte.
The sporophyte consists of: _____________, ____________ and _____________.
The cells in these 3 parts have   1N   2N   chromosomes and thus are   haploid   diploid  .
As the young embryo grew, it ripped open the   antheridium   archegonium  .
The sporophyte becomes an   internal   external   thallus with an embedded___________.
The cells inside the sporangium are initially produced by   mitosis   meiosis   syngamy  .
As the cells inside the sporangium mature, they undergo   mitosis   meiosis   syngamy  .
Other cells, called ______________, have spiral wall thickenings to assist in dispersal.
The spores released by the sporangium are dispersed by   water   wind   animals  .
The spores have   1N   2N   chromosomes and thus are   haploid   diploid  .
Make a sketch of a thallose liverwort sporophyte (embedded in gametophyte tissue).
gametophyte tissue
foot
seta
sporangium
spores
elaters

Leafy liverworts out-number thallose liverworts even though most textbooks only show Marchantia in any detail. To fix this for you, today you will observe a few slides of Porella, a leafy liverwort as an example.
Observe a whole mount of a leafy liverwort thallus.
The phyllid  (“leaf”) arrangement is   opposite   spiral   whorled   (look closely!)
The phyllids   have   lack  a mid-rib,   have   lack  veins, and are   petiolate   sessile  .
Compared to the phyllid width, the “stem” width is   narrower   wider  .
Observe cross sections of leafy liverwort phyllids.
The phyllids are   1   2   many  cells thick and mature phyllids   have   lack  cutin.
The presence of cutin is shown by the   red   tan   green   color in this slide.
Observe an extreme close-up of a cross section of a leafy liverwort phyllid.
The phyllid cells have   1   2   many  chloroplasts in the cytosol.
The phyllid cells have   have   lack   a vacuole in the cytosol.
Every cell in this view has   1N   2N   chromosomes and thus is   haploid   diploid  .
Observe a whole mount of a male leafy liverwort gametophyte with antheridia.
The antheridia are produced in   apical   axillary  clusters of phyllids.
This view also shows that the phyllids of the main axis are   hetero-   homo-   phyllous.
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Observe a longitudinal section of a leafy liverwort antheridium.
Every cell in these views has   1N   2N   chromosomes and thus is   haploid   diploid  .
The spermatogenic tissue cells are produced by   mitosis   meiosis   syngamy  .
There will be   few   many   sperm cells inside the sterile jacket.
Observe a whole mount of a female leafy liverwort gametophyte with archegonia.
The archegonia are produced in   apical   axillary  clusters of phyllids.
The archegonia are produced   individually   in a cluster   on the branch.
Observe a longitudinal section of a leafy liverwort archegonium.
Every cell in these views has   1N   2N   chromosomes and thus is   haploid   diploid  .
The cells inside the venter and neck are produced by   mitosis   meiosis   syngamy  .
There will be   one   a few   many   egg cell(s) inside the sterile jacket.
Observe a longitudinal sections of a leafy liverwort sporophyte including higher magnifications.
Only two parts of the sporophyte are shown here: ____________ and 	.
Every cell in these views originally was   haploid   diploid  , but the cells inside the sterile jacket have red wall ornamentation indicating they have since undergone   mitosis   meiosis   syngamy   and thus are now   haploid   diploid  .
The cells with the red spiral thickenings are called	.
The cells of the sterile jacket epidermis have	strips.
B.  HORNWORTS (Anthocerophyta)
The hornworts are a small group in which the body form is similar to that in the simplest thallose liverworts. It consists of a narrow, green, ribbon-like structure with essentially no internal differentiation. They are separated from the liverworts because of certain unusual characteristics of the sporophyte often considered to be advanced. These have an intercalary meristem at the base of the seta, are photosynthetic, and have guard cells.
Observe the cross-section of a hornwort gametophyte.
The cells with dark grayish cytoplasm have many chloroplasts; these are limited to:
 the upper epidermis   just under epidermis   lower epidermis   the whole thallus 
The chlorenchyma   is   is not   contained in chambers.
The epidermis   has   lacks   a cone of epidermal cells that form a chimney.
The pad of parenchyma cells inside the thallus is   1   ~10   many    cells thick.
Every cell in this view has   1N   2N   chromosomes and thus is   haploid   diploid  .
Rhizoids are   above   beneath   the thallus, and   1   >1   cell long and   1   >1   cell wide.
Observe a cross-section of a hornwort with a section of antheridium.
The antheridium is produced as an   internal   external   gametangium.
Every cell in these views has   1N   2N   chromosomes and thus is   haploid   diploid  .
The spermatogenic tissue cells are produced by   mitosis   meiosis   syngamy  .
There are   few   many   sperm cells inside the sterile jacket.
Because a hornwort thallus may produce both antheridia and archegonia, the body is   heterothallic   homothallic   otherwise known as   monoicous   dioicous  .
The sperm released by the antheridium are dispersed by   water   wind   animals  .
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Observe an extreme close-up of a cross-section of a hornwort thallus.
The epidermal cells have   no   one   many   chloroplasts
The chloroplasts   have   lack   pyrenoids 
The epidermal cells have   have   lack   a vacuole in the cytosol.
Every cell in this view has   1N   2N   chromosomes and thus is   haploid   diploid  .
Observe a longitudinal section of a hornwort archegonium (a TEM).
Every cell in these views has   1N   2N   chromosomes and thus is   haploid   diploid  .
The cells inside the venter and neck are produced by   mitosis   meiosis   syngamy  .
There will be   one   a few   many   egg cell(s) inside the sterile jacket.

Observe a longitudinal section of a hornwort sporophyte.
The sporophyte consists of: _____________, ____________ and _____________.
The cells in these 3 parts have   1N   2N   chromosomes and thus are   haploid   diploid  .
As the young embryo grew, it ripped open the   antheridium   archegonium  .
The sporophyte becomes an   internal   external   thallus with an embedded___________.
The cells inside the sporangium are initially produced by   mitosis   meiosis   syngamy  .
As the cells inside the sporangium mature, they undergo   mitosis   meiosis   syngamy  .
The hornwort sporangium   has   lacks   elaters to assist in spore dispersal.
The spores released by the sporangium are dispersed by   water   wind   animals  .
The spores have   1N   2N   chromosomes and thus are   haploid   diploid  .
One feature of the stalk is its apomorphic:	.
This assures the sporophyte can produce a(n)   defined   unlimited   number of spores.
This sporophyte is also different in carrying out the process of 	.
To provide water for this process, it also has	.
To provide gas exchange for this process it also has	.
The hornwort sporophyte is   more   less   dependent on the gametophyte during its life than in liverworts. The horn of the hornwort is the   gametophyte   sporophyte  .
C.  MOSSES (Bryophyta)
Neither liverworts nor hornworts are as highly "vascularized" as advanced mosses, so we will expand our encounter with the mosses. The mosses include two groups--the true mosses (order Andreales and others) and the sphagnums (order Sphagnales).
Observe the various fresh specimens of mosses from our greenhouse or arboretum. Some will be identified and others will probably not. The leafy green plants are gametophytes and any stalks with capsules at the tip of the leafy green plants are sporophytes. As we learn about moss, you should have something to see in your spore culture? Label all your sketches. Ask how to get the mechanical stage off the compound microscopes in the headhouse to better view your plate.
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	Polytrichum protonema wm (fresh)

cell wall
vacuole
chloroplast
true
branching

	Polytrichum young gametophyte wm

phylllids
axis
rhizoid
protonema



Observe the longitudinal-section of a moss gametophyte.
Many of the cell walls in this longisection are red because they contain	.
The “colorless” parts of these walls called 	allow water movement.
The tissues with the red cell walls are known as 	rather than xylem.
The cells with dark grayish cytoplasm have many chloroplasts; and are 	.
The tissues with the blue cell walls conduct nutrients and are known as 	.
Observe a slide showing a leafy moss thallus.
The phyllid  (“leaf”) arrangement is   opposite   spiral   whorled  .
The phyllids of Mnium   have   lack  a mid-rib and are   petiolate   sessile  .
Observe a cross sections of a Mnium (moss) phyllid.
The phyllid blades are   1   2   many  cells thick and   have   lack  cutin.
The phyllid blade cells have   1   2   many  chloroplasts in the cytosol.
The phyllid blade cells have   have   lack   a vacuole in the cytosol.
Around the midrib the phyllid   has   lacks   mesophyll.
The midrib of the phyllid   has   lacks   hydroids and leptoids.
Every cell in this view has   1N   2N   chromosomes and thus is   haploid   diploid  .
Observe a cross sections of a Polytrichum (moss) phyllid.
The phyllid blades are   1   2   many  cells thick and   have   lack  cutin.
The chlorenchyma   is   is not   filamentous and all but one cell   have   lack   cutin.
A close-up view shows chlorenchyma cells have   1   2   many  chloroplasts.
The chlorenchyma cells have   have   lack   a vacuole in the cytosol.
Every cell in this view has   1N   2N   chromosomes and thus is   haploid   diploid  .
Observe a longitudinal section of a moss splash cup containing antheridia.
The antheridium is produced as an   individually   in clusters  .
Every cell in these views has   1N   2N   chromosomes and thus is   haploid   diploid  .
The spermatogenic tissue cells are produced by   mitosis   meiosis   syngamy  .
There are   few   many   sperm cells inside the sterile jacket.
The close-up of the sperm cells (purplish) show that they are   round   elongate   curly  .
The close-up of the sperm cells also shows that motility is by means of:	.
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Because Polytrichum moss gametophytes never produce both antheridia and archegonia, the body is   heterothallic   homothallic   otherwise known as   monoicous   dioicous  . Not every moss is like this!
The sperm cells released by the antheridium are dispersed by   water   wind   animals  .
Observe a longitudinal section of a moss apex containing archegonia.
The archegonium is produced as an   internal   external   gametangium.
Every cell in these views (except the sporophyte embryo) is   haploid   diploid  .
The egg and neck canal cells are produced by   mitosis   meiosis   syngamy  .
There is   one   a few   a lot of   egg cells inside the unopened archegonium sterile jacket.
Compared to the other cells of the archegonium, the egg cell is   huge   similar   tiny  .
The moss apex can produce   one   a few   many   archegonia.
The sperm arrive by   water   wind   animals   but approach by 	.
The cells of the young embryo were produced by mitosis after   meiosis   syngamy  .
In the slide with open necks, one embryo has three nuclei.
Compared to the nuclei of the sterile jacket, these three are much   larger   smaller  .
The larger nucleus in a cell most likely indicates that cell is	.
Observe a disarticulated moss sporophyte.
The sporophyte consists of: _____________, ____________ and _____________.
The cells in these 3 parts have   1N   2N   chromosomes and thus are   haploid   diploid  .
As the young embryo grew, it ripped open the   antheridium   archegonium  .
The cover over the sporangium, the _______________, is the remnant of archegonium.
The   foot   seta   sporangium   is embedded in the apex of the gametophyte axis.
Observe a cross-section of a moss sporophyte seta.
The epidermis picks up red dye indicating the presence of 	.
The cortical cells   have    lack   chloroplasts indicating dependence on	.
The central cells   do    do not   conduct, so it is functionally	-ized.
Observe a longitudinal-section of a moss sporophyte sporangium.
The cells inside the sporangium are initially produced by   mitosis   meiosis   syngamy  .
As the cells inside the sporangium mature, they undergo   mitosis   meiosis   syngamy  .
The spores released by the sporangium are dispersed by   water   wind   animals  .
The spores have   1N   2N   chromosomes and thus are   haploid   diploid  .
Make a sketch of a moss sporophyte (embedded in gametophyte tissue with calyptra removed). Label by drawing lines to the word bank.
cap
diaphragm
peristome teeth
columella
spores
seta
foot
gametophyte tissue
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On this page, draw the life cycle of Moss showing sketches illustrating each named structure. Draw a line from the life cycle name to its corresponding structure in the sketch
[bookmark: _GoBack] (
zygote
Sporophyte
Gametophyte
sporangium
sporocyte
spores
gametangia
gametes
germination
mitosis
germination
mitosis
1N
2N
differentiation
differentiation
mitosis
SYNGAMY
mitosis
differentiation
differentiation
MEIOSIS
)
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