


What are algae
Wh‘j 'S there algae in my Pond ?

Aloge is a Yerm used 1o describe all

Phai'osgh-}lfﬂc bacteria and profest +hoct
Produce oxtﬁen.

Your pond is providing +he algae
w ith evevg-l-h}h% -l-heﬂ reg Live o grow
ahd +hrive.

Like what?
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Most algpe vequive light
10 photosynthesi z&

just like plants

W
called flagella thatallow +hem to f\_e

Swim 1o adjust their positioh

in +he Wattev-columh for pptimal " N

| I'Sh'l' levels. ~ whee\.

Other types of algae do o+ howve -P!a@el la but +heiy
cells depart froma spherical shape to slow

+ther sinking rate. This is called
Form Resistance.

An example is diatoms , which have
heavy silica frustales - would hormally
Sink veny fust. These frustules
are hot solid cups of glass

but are modified with

pi¥s, pores, and
ovhamentadion
that helps
decrmse
sinking rodes.
Diatoms can also produce lipids to help +hem floud
as well as other algae, fonm colonies +o sl sinki

and some types,
hy rodes,



Coehob‘ums ave alﬂal colonies
where +he number of cells ad
their arrongement is wnder

genetic controll.

Daugh*}er cells ave produced
within +he pavent cell with the
specified number of Hhe parent
co\m5 and These avvonce wihih
the pavent cell ov just after
velease o the samearangement
of the pavent colony:

Cﬂanoboxc'fev-fa have gas
vesicles that allow +hem

& o foat +o the fop of the
\K . wateyr column.

Howevey; sometimes +the gas

vesicles aant becollgps ed
_ and guch alpe die, forming
m SCUm on the pond surface

" Desmodesmus
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Agge. thal can graw ok qenter cepths, or vt disturbances
leading o furbid woder, use accessony Pigments +hat absorb
light outside +he Yande of Chlorophull o togpther-more I.'3h+
enegy. Accessny pfgnern‘s include Chlorophyl o Phld(,o-'
bi lipm-}eihs,o.nd agm‘femkk o G aauge Colov vaviatioh

In alaae sach as & blue cdlov in oypnsbacknia fom plgeeuanih.

Too wuch light can also bea problem Wlhg To DNA
damage. Some protective compounds ave preduced by algae
andact as a natural sunscreen.  Sich ompasnds. include
Caroteroids, which can absorb excess light erergy and
dissipeite i as heat.  Sorre apnobacerio. peduce
Sectonemin in their sheaths to prfectaganstuv
irradicction giving the flament a Upllow-broin color

Mq”j C\J%EJ QID"H with Pwmhs, have DNP( vepy

pyrimidine dimers.
Nov mal DNA uv
e ] Dimey
G &a-T JI' (;1—,.!; 11}5 > i
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‘lDbl'f]ﬂ" n DNA_




Algee vequire putriens, some in lavge (macro) S

quoantities and others invery small (micro) quamtities,
£ all vequived niudrers ave not presgint [y the hecessavy
amownts, then dae will not qrow.

Macronutyient C ARBON

Most algae uge INOGGANIC Gavbon o form organic wolecules
through corbon Fixeion. Inovgainic sources of carion
~indude digsolved CO; , whidh in mater isconverted +o
* Carkoncde. except in acidic conditions. W"‘j qlaqe can
use carloonate anhd convert it backto €0z inside +heir
cell for use in cavbon fixedion. Some algae can ke
up dissolved Oraanic Cavloon compaunds by asmotrephy ==/
Just like humans. Other algae cah alterate
betueen osmotyophy and photosyymt hesis and are
called ey A R e o——

Meconarert - N | TR OGEN

Algpe algo requive Combi hed Hi'|YDﬁ€h ahd
+}jDi(a“3 Take up ammonium or itvuate 1ons
d’lracHU Pom watey, Algae can ot n
ommonium by echacelluloy enzyme cleavoge

of dissolved compounds . A feu Types of

cyanobacievia are Lnown +o fx admaspheric

NHgen (N2 o Usaable foyms.

Hewewae ™

| ke
o thick loyeys o proteet Nitrege ncise
: -ﬁommdkgﬁ inhibition Hma

psmiuien) Hhospr ORUS & s
o Age veire phasphieus, in e from of Phasphate o (Hsrory

e The ion binds 4o A%, Fe* amd Ca® alorg with carboyade in hgh pH
. o waters to form h.‘ahlb ihsol uple Complexes in |ake sed.'meh-rs-ﬁ

e o b e e
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{ llr-w lakes with mnimal huwan infiuence there are aenem ! il
: Ly d“-'e Yo phasphoms ll'm:"faﬁ ons, 36% 8 o f’f} b X h‘lS Fowe

F e tonlnl il e e e L et
e e G
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El'“l'ic.v-ohmh'ie.h.-} IRON e s
; A’gal cells wse.irm o5 a Mv for by enzyes ihclw.lins T - ﬁu‘ggl:;‘:ei
~ hitrogenase in nitvegen-fxing cells and for photosystem e R

| Yeaction cemlers. lron canke limiting inenvirments ,.3?:
_ Cotriaining sulides, which precipitaile dissohved ivon, - .
When ivon is abundant, some algae can siore i+ in prstein

| Qggrayutions known as fevitin. some cyanobactevia, dinof‘lagel latés, and 3
- Cevtain diafoms ave Krown +o harvest iyup From low- coment waders by Pmd"‘cih@ -
surface ivon~-pinding organic mdecules Known as sid evaphores, i

Microhutnent  SuL FUR. .
Algpe use sufuy ih bioSYrhesis of Hhe amino acids c;js'tefhe ahd methionine
as well as in some thylaKoid lipids. Suldte s abundant in marine wacters bt
mfvzshiater systenms amevobic poactena wnvert sulfate +, H2S (hvdnyeh
sulfide) and limi+ sulfate cvaibbi Iy

The vitamin Cobalamin 1s vaguired loy mast eulaiyotic algae

oandi's ,orodwed by some backyia and avhgeq generll

Y foand
as ep-PhUn‘es on la\rﬁer qbal cells,

///§



Bredation | Ea
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suddenly

.

Predation limts algal densities and can ause "ieay weiler phase” iy ponls
with plankionic aLaql blooms. This ocns in bite spNivg ov eavly sumper w here
crustacean deveities accuvnulm‘ai toa Fb‘“* hat ﬂfeg fillerall the small alﬂae

| ou:’c of a pard ' S
e Alﬂae deal with preda+ph in se/eml w{js
Cell size

Swall cells can be easdg eaten bt hove o hfgh
suvrface to volume vutio +hat allows +Hem toquickly o Fagt |
Aather vutnients and quick celldiviion. |n nutwent= 5 ——
vich environments they can vexch populaction levels too
lavae Gov filer—foeders, to elimindte foma system. St
Small cells alsosink glower +hen lvge cells, even ré‘+1433 ave sphehaal

Lavge cells can esape pvedahon of some herbivores amd
 can stove more nutvients Hhan smaller cells, but Take a long
1':Wle to ﬂmw F.]a}.mh-f-s an ﬂdhﬂrayﬂ s‘fbre more :

- hudtrients undev- low hutrient conditions and ave MSM\“S sometimes the

‘1'00 laYﬂe for }‘no5+ cdmzeys 'I'OCOHGMPHB _ o Pg&jod'ors Just ﬂﬁ# _




Predation | &
Mucilage and Sheaths

Gelatinous envelopes ovd muci lage can ipcrease
Cell size, colony formation, o to bucyancy up to a
Pont, and mave it havd €y nevhivares Yo chomp onta

Some rucilage | such as the pectin-like wucilage of
Hicroaystis, as+he capacity +o captuve scarce ivon
and cthe microputrients ehlfnnr_ma algal growth.

Spregura

Sore Zﬂgmm‘fa\eays (sz_'gg\& ) Lypgama, Movgedts,
and  Saccoderm desmi:ls) secrete an outer mucod la{.je\rO\C
calcium peciete and hemicellulpse surmmdina a thin{ihvillar
primary wall and thicley $vi prillay secondary uwall. The
mucilage helps in walev- velerrtion, hutrient trapping, and
absovbivg UV ivediatioh,

Many desmids extrude mucilagl o achieve @dei}g motlity.
The vzg,aﬁirgmawem 'S guHe slow cpd veguives cortindons
secretion,

/___/ Clesteyium and some
other desmids secrete
wUci L'«ae Gnl@ Yrom
OPPLSINg cell +iyos
g | resiting in
Somevrsault- |ike movement

g

l

e
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-- MoJr;lrfg isagoad defense against predodion but it may work bedter i€ the E:
abae can gp faster. '
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some algae have -ﬁagella thed A &walaqe called haptophijfes Also have a
help%em to swim very fast. haptovema +hat can be coiled tostop or slw
st S e . down the algae 60 the fhgelia h

f . s : : (an changé .
S du.re(:hoh ard gend +he c?l , bactmyd_nﬂ

Some 'thg_s of al%ae have+he abi |4 Y to dder hgyb;vovas With Ph’ﬁed’f les

T e
’ o (/’4(“!: ; A

(/. 9o 2
\ Y C\: —
COryplomonad gjectosomes 7 GESAREE Mo dmoﬂaaella*ﬁs
cokh e videnHy dischavged fiom . alsohave mucocysts

cells in 2coiled vibbors - Tiehooyshs e gpcive - thatave velatively simple

o sacks +hat
(one spalllerthan the &18), “vuds of moyine dinoflageliodes.  myg; lige TOTPE%SECEI

Wien dicharged , both . These ave periphera | stucures ~ €¥leYdr as thicy
unfur apdforma -~ That are locaded benext ted-5haped pedies.

i pPoves in the thecal plates of
havraw Y ﬂ'{f’d barb avmoved species, ThF;_a explace
. - fom Hhe cell ard e vod s at The

pLoe o endof twisted fibers, e ot
Even pquihoéhgfesj eavly d'Vﬂ’PJ"} eh a‘fﬁej have extrusomes that canbe
e)ecied as coiled vibpons. e : TR



Predaction | / 12
all Styucture /
[s. Such compe //

Some algae have refvactory carloh compounds in Hheir cell wa uhds
ave vesistant to hemical breadown and
microbial deray +hat occurs in mucilage
sneaths ov cell unlls, Some examples

include scutonemin in cwwwnal AN
Sheaths | algaens ahgreeq yg +Hhod ayg W

cmss—lmked oy hydrocarbons, and spmpollaq‘u.hjwhich 'S preseirt in+the
Zggcﬁe cell wallsoF 5ome8meh q,laqe.

e S

ﬁkﬁm\,‘k “ﬁ%m-é"ww Lt S

T CUE#S of dmo#‘lqgellad’e.s l'we dinosporin just loenea&h+he
i) l Uﬁ-‘-’f CE«” M“ of YQS‘I':VS CJJG']'S or

b o e "“ : "
ALY N R

CeIIMIOEe wha« organ zeO‘ n r‘:#o( +a1{me Shea-l'hs aPm.crmf‘br'les can
be vey etuble c:m:l resict mscmb:alemU metkic aHacks.

Silica in diatom frustules is also inner+
Toenzyme attack. Silia scales on gome
Sﬂmmphgcean (& strameno pile) cells

can be wevlapp:rs or perovated Yo
- reduce ueight and allow corriact with
* the envi von ment,

e

Other cell wall madificactions include

ake spnes when Daghrea orot her g
herbivores avre prgsen+

i ‘ .; A e B S
'l“_‘..f --:'é-:i‘:"-‘-‘;'.' 1 s "'3"??“'-'. it -‘-"_“"1 f

?‘

Some marine alﬁa.e M&e'l‘he YBJ 'rhOdolrl'hs Cdk*(’g

+heir b"d‘d Toprevent herbivore orpnve carmge .
However, t+his laads to edvianel ly slow grawth retes,

Covallina



Predotion ! I

Toxins
Some algae secyete toxic Commmd.s theat can prove hazavdeus Yo

Wi |dlrp€ and humans. A -ﬂ!w Toxins of major concerin ave neurotoXing,

| Ne_uml 'l'cpnhs Cah mTev-Peva with muscle Coh'i’moﬁoh N
avd cause nervous system dysfunction.
C,Hambadenal arodoxin-o ayd homoanatoXin-a,
a2 poduced iy freshuscer By many genus
- such as Anabaena and Plang trthyix .
- Another Yaxin called B-N-meithylamino-
. L-alanine (BMAA) is produced by all g oy
" tyonolbacterio. This toxin is Khown 1?>ause dem erﬂ'na m hMMdW a“d
cah be cohceh-hwed up the food chain. |

2,

Saxitoxin blucks plasma wewﬂorwne
scdium Channels and causes pvalysis.
It can be prduced by some cYyano Ioaa‘enq
~ ond dumaﬂaﬂeﬂoﬁes

Hepd‘l'q Tbx.hs cause. evers:ble snhibition Tt '
of lver-cell prslein phesphatoses and can -

lead o liver fuilure. T4is produced ba iy, e - J
CYanobacteria. sichas Micoagtis.
I\bdu!am M}:Jrofhnx omd Amba ora,

A

-:,r-._'i.’:

2 3hnd wils hot secroe s
\/awws Compouhds including halo‘aenocf&i terpencids and alla O;Ag
- Other marine mac rmlgae preduce defevsive Cormpourels including tevperss,

B'olummestémé,’ﬂé: pYz;dudom amcl €Ml65|on o'F I:3h+ bg a
livi ng OrgAhisS, may stavtle predators andfacilitete esea pe. §



Q‘he Erilvoine h-Q | A, V2
Prennation , the formation of res'hhg e—hages Hat allows alaal species
o avoid o\ peviod of adverse conditions, i important n +he persistance and
re peated development of alﬂal blooms in a Poﬂd- Unfavorable copditions

include low nutrients, ivvadia

L Ov '!’oo low -fempem-rwe.

nee levels, Chonges in photoperiod, and foo high ‘

These cells are pac Yed with hs'gh-eneyﬁg 5*0"21@8 COMPOW\dS 5uch.as. _

lipids and carbahgdm-}es.

AKinetes ave o form of asexual V'eé'l' l'ne cells e 2

ave pPreduced b:j some adanohzc-lrerm and
Yeeh algae, Alipetes have laver metabolism

ahd thicker call walls +hay Vegetdtive cells. o EpER s —

probcs) oy T 28
microscopically hoticedble ¢ haroes
in theiv cell frusies, which hecome
vewy thick and more vound in shape.
Such structures may also lose

O hamerrltion and the cell
CS']'oplasm s LLMHU codensed inty

a brown mags with lipids and
Polyphasphate ganules presemt.

Other structures include
dmoPlaaeHaie Cyets, which'
form after @xal reproduction,
and zaﬁdfea E

Some otes
Contain high)

Wsistant phenolic
C’om,cuunds A%
_-quir cell wall.




The Environment 13

s o B et bt
Plant drainage ditch,
Ale, espaicily mavine seaweeds, handle shear stress thraigh physical
adaptatiors in strechiness, flex: biltty , Tunsti hg, ondstvuctye| &t rengt h.
Otheraghp'extions indude algae that grow flat toa aubstiate, such as

marine corallines, or inshort turds, ike Cladephora

Here we
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Pollution
Differenmt types of pollution can huvt or help the growth of algae.
Some chemical poliution such as chlovinated hydvearbons, or|, herbicdes,

' ticidés oy h :
;Gs:sec c G\%‘ gava meteuls Can damage’ aga,e olorg with alw 0,3@,-5 mts'.

i i l 5 e A
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e o % IO
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Runo from neaiy agiricuttute lands, fevtilized lawrs, leay Septic
Systems, WIWTP efluent, add industry can couse bui Hup of orgqanic
sludge atthe bottom of cilake o pard . The nutvients in+he sludge
Can be remineralized ond use by incgming or resting agal structures.
Hicah incoming nutyvents such as phosphate, hitrate,
and sovme yncrohutyients promote large persistantpopulations
of algae, with low diversihd , Which may irc lde <3
Toxin-producing Cganobadeha, éB 0ox.

Some mavine alae hove adapted o areas with highev salt contert
o due +o indus‘hn‘a! wasteé or runst Hom de-ic,ed rpads and ma:j

everrfuallg adapt 1o freshwoter (just like (ado horg; ). Y oo
B - AT s sl . e Rl 2 T it et LR R s D e et S P i 13

Grvaham, Linda €, Gvaham, James M., and Wilcox, Lee ),
Contert fom s Algae Second edition, San Fevicisco * Begson Eduartion , 2009
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Pond Adventures

Tssue #22 T put stuff in muy pond, Why is i shill green?
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