Mosses In the
Desert: Fascinating
Features




What i1Is a moss?

1. no roots or water storing
organs.

2. no true xylem.
3. haploid plants, meaning?

4. eggs and sperm produced
mitotically, how does this
compare to seed plants?

5. free-swimming sperm
dispersed by raindrops.

6. produce spores rather than
seeds, number of cells per
spore?




sporophyte

gametophyte




e /. poikilohydric:
— a. photosynthesis only when wet.
— b. how often is the desert soil wet?
e 8. 15,000 species worldwide
— a. compared to ferns and conifers?
— b. 100 species in the Mojave Desert.
e 9. along which aspect would you expect to
find mosses In the desert?
— a. rationale?



Importance In the desert

1. Nutrient cycling.
— a. which nutrient is most limiting in deserts?

2. Prevents soll erosion.
3. Water retention.
4. Habitat for seed germination.



Desert mosses exhibit some of the
most amazing survival strategies of
any plants in the areas of
desiccation tolerance, temperature
tolerance, and sex ratios




e 1. The eukaryotic record
for tolerating 30 minutes
as adults, hazard a
guess?

« 2. Held by the desert
moss Syntrichia: 120C
(248F) when dry, 55C
(131F) when wet.

— why should they need
such tolerance? that is,
how does air T compare
to the desert soil surface
T?




Syntrichia shoot after exposure
to 120C for 30 minutes
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|l. Desiccation Tolerance

1. Do you know of any plants in the
Mojave that can dry out completely as an
adult and remain alive?

Primrose wet Primrose drying



Syntrichia plants wet and dry, stressed and unstressed, maintain
viability.
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dry and wet shoots of
Pseudocrossidium from
Valley of Fire State Park




e 2. How does a desert moss do this and
what are the implications?

— a. applications to agriculture.
e 3. They can remain dry for 10 yrs, then

spring to life and recover completely In
about 24 hrs.




« A. as they dry out:
— (1) enclose cell contents in a sugar solution.

— (1) synthesize repair proteins to the transcript
level (half-way to a protein).

— review of making proteins:
— DNA —— transcription —— mMRNA ——
— translation —— proteins



* B. In desert mosses, the key to their
survival Is the separation of transcription
and translation:

— (1) upon rewetting, transcripts converted into
proteins that repair the membranes damaged
by desiccation.

— (i) a quick repair time is the key to surviving
drought: half during drying, half during
rewetting.



e C. The cost of this
desiccation tolerance
system?

— (1) such tolerance |
requires >100 -J
specialized repair
proteins.

— (i) familiar with
“tradeoffs”?

— (1) it may explain why
desert mosses are so
slow growing, even

when conditions are
perfect.




note ages of each leaf and length of shoot in millimeters




Sex Ratios

_ male female
e 1. Sex chromosomes in -
haploid state: one X, one p—

Ye,
e 2. Expected: 1m: 1f.

» 3. Observed: most
unbalanced among all
plants

—20f: 1m




male

female with abortions: control over her costs



e 4. Males are so rare it Is a virtual chaste
soclety.

* 5. However, while males always
experience their “cost” of sperm
production, females remain unfertilized
and rarely experience the “cost” of raising
offspring.

e 6. This cost difference between the sexes

result in a surplus of energy available to
females.



o /. Compare the situation in dioecious seed
plants, in terms of:
— sex ratios
— growth rates
— stress tolerance
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e 8. Recall the 100+ proteins required to
effect repairs for desiccation tolerance.
— a. should females have a surplus of energy

compared to males, they are more likely to
have a higher stress tolerance than males.

— b. females grow twice as fast as males in the
desert:
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