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TRODUCTION

Aguatic macrophytes arce prominent coapcnents oL aany
aquatic ecosysteas. These plants caun becoae overabuadant.
Gver abundant macrophytes cause water quality probleas,
degrade aesthetic value of the resource, atcd interzers J4ith
recreational, navigational, agricultural and fio00d control
uses of the water body. The problenm of nuisance-level
aguatic macropiytes has been greatly expanded by the
intrciuction of exotic species suck as watasrhyvacin

chhornia crassipes). alligator weed (Alternant

A ee A - -

.

2ic nant
pailoxsroides), Eucasian watermilfoil (Myciophyllum

]

spicatum) , and hydrilla (Hydrilia xgss;c_ligicé t only

+aey

U
e -
=]
(o)
o]
=]
o C
-

éo exotic macropaytes frequentliy become OV

often odtcoupete wmore desirable native rplants.

Technologiss are currently available to control aguatic
macrophytes (Saireman and Haller 1582) . New products and
tecinologies and additiomnal biological information about
different macropayte species will likely improve tae aquatic
weed managec's apility td control macrophytess. 1In ligkt of
tae multiple uses, aad especially the increasing
recreational value of our {inite aguatic rssources, aguatic
plant mapagers ne=d information about the types and
guantities of aquatic macrophytes necessary to maintain or
improve tae water quality, fisneries, and biological

cunctions of the:-aquatic ecosysten.

The role of aquatic macrophytes in lake ecosysters nas
peen considered in numerous studies from the 1880's to the
present. These investigations indicate macropuytes exert
teneficial and detrimental impacts ou the agquatic ecosystem.
Findings from recent studies in Florida suggest taat
quantity (d=asity, viomass) ard quality (species, species
assemblages, spatial qfoath form) O mAcCrLOPhytes are
important factors thuat saould be considered in assessiag the
ecological value of aquatic mac:ophvtes.‘ Thorough
undcrstanding of the quantities and quaiities of macropavtes

necessary to maintaiun balanced, productive and us=ful
aguatic systems will provide informaticn needed for the
furaulation of ecologicaily sound aguatic plant mapagemernt

plans.

The purpose of this research was to evaluate tie
cftccts of 4if *erbnt guaatities and gualities of agquat
BaCroOpLYytes on water quality parameters, phytoplarxktor,
epiphytic alyae, zooplankton, benthic macroinvertebrates acni
fishes, '
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.in maldencane stations.,

AJUATIC HMACROPEYTES

8iomass of agquatic gacrophytes was neasured cimontkly
at =ach station, concomitantly with water qualitvy,
pecighyton, phytoplankton, zooplankxton, and penthic
macroinv=rtebrates, frop October 1982-Au¢ust 1982 (Table .
Sampies-weré collacted with a Corps of Engipeers plaat
hiomass sampier. Ten randoa samples were collectad in
hydcilla, spattecdock and open water stations: aad, because
of limited areal extent, iive random samples vere collected
' Samples collected with tike biomass
sampler were separated by genus and wet weights were
mcasuced. Aerial parts of spatterdock, maidencane and
waterhyacinth were removed before weighing. Stem density

was measured at eumergent plaut statioas. At spatterdock

stations, Hupaar stess in § racdom casts oL a 3m z 3m frame
wece counted. At maldencaze statious, Pamicuw and
x 1o frame were

pagpalidiue stems in tive random casts of 1m

counted, These data in conjunction with mean weight per
stem calculated for Nuphar (r=30 steans), panicum (n=150

stems), and 2aspalidium (a=150 stems)ffrqm each lake during
the study period provided a second estimate of biomass for

spatterdock and gaidencane. Plant biomass was measured
during all saapling trips except Trip 2 wihen the tiomass

samp ler was inoperable.
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WATER QUALITY . '

Payéical, chemical, and biological water guality
pufaLe ters were aeasured bimouthly. Watsr temperature and
Gissolved oxygen concentrations were peasured in situ at 0.1 .
m, 1.0 and 2.0 m Zrom the surface witk am oxvygen aster, '
(¥5I, Hodel 57 . Light exztipnction coefficients wWere
determined with an undervater photometer {Pcotomatic) .

Hater samples were collected 0.5 m below tue surface in
acid-cieaned Naligene pottles taking care not to disturb
Samples were

IS 2]

. pecipiiyton communities in macropayte stations.
kept oun ice and returned to the laboratory for amnalysis.

Parazeters measured included pH, total alkalinity (mg/liter

as CaCO03), calcium and total hardness {mg/liter as CaCQ3).,
conductaance (umao/cm? at 25 C), total nitrogen
sphorus {ag/u3) and chlorophvll a (zg/s3).

specific
(ny/23), total Pho

"apalyszs were those of Standard Methods (APHA 1675).

seven Lours of sumpling.

DPERIPEYTON

Peripayton biomass was estimated bimontaly at each
stetion using a method modified after Gough and Woelk=arling
{197

cesent was carefully removed, placed in 500 al of tap water

€) . Approximately 100 g wet weight of eacha macrophvte

el

in a 1-liter widemouti Walgene bottle, and placed on ice.
The portion of macrophyte sampled was Iroa 0.1-0.5 & below
the water surface. Periphyton was removed by shaking within
Each sample was shaken mangallv
for 30 seconds and the supernatant poured through a 1.00 aom
scrcen., Tais procedure was repeated three times for each
plant sample, adding 500 ml of tap water for each shaking,
producing a total of 1500 al of supernatant. (The
efiiciency of this metnhodology is evaluated in Appendix A.).
Tre superpatant was subsaamplad, Filltered oa a G2lmau Typa A-
I yiass fiber tilter and analyzed for calorophyvil &
accordiny to Standard Methods (APHA 15675). After removal of
epiphytic macroinvertebrates wet-and dry weights (24 hours
at €0 C) 6f the macrophyte samples were determined.
Periphyton biomass was recorded as milliqramé of chlorophyvll

a per gram wet weight of hcst macrcphyte for taree washes.

Annual mean periphyton biomass in each station was estimated
by multiplying annuél mean plant biomass for eack macrophyte
species present by the annual mean periphyton biomass (mg
ckiorophvll a /kg wt weight host macrophyte), then pooliznqg
cver macropiayte species -at eaca station. Annual habpitat

pean was the mean for the three stations in each habitat.



PHYTNPLANKTON

3imonthly phytoplankton samples were collected at each
station in acid-cieaned Nalgene tottles., Samples were
collectad 0.5 m from the surface, taking care not to disturb

et

ceriphyton in macrophyte stations. Sanmples ware preserved
in the field wita Lugol's iodine sclution (2% ’
coucentratioan), ZIn the laporatory, samples were
concentrated, as needed, with a centrifuge and placed ia a
Palmer cell, Phytoplankton was identified (usually to
genus) and enumerated using a phase éontrast microscope -
(Nikon) at 400X, For each sample, 20 fields were viewad or
a sufficient number of fields viewed to count 100 cells,
whichever was jyrszater, Identification followed Wkitford and
Schumacher (1973). Cell ccunts were rcecordéed as cells per

liter of luak=2 watar,

10

Bimonthly zooplankton samples were collected with ao 380
ud aesi: Wiscousin uet with a moutk diameter of 12 cam. rive
1.

W
replicate 5 m vertical tows were made at each station on
cact. dat?, These sauples were combined in the f£ield and
Freserved with 5% forwalin. In the laboratory, 3 scparate 1
Ri subsampies were taken with a large bore pipet (3 ma) acd
placed in a Sedgwick-Rafter cell for identification (usuallvr
to yenera) and enume;atiog. A phase countrast microscops
(¥ikon) at 100X was used. Identification was according to
Pencak (1978) aud Fdmoadson (1959). Zooplaukton numbers

were recorded as individuzls/liter.
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BENTHIC HSACROINVERTEBRATES

Two distiuct communities of beanthic macroinvertebrates
werc sampled bimonthly: hydrosoil amaacroinvertebrates and
epiphytic macroinvertebrates, In tals study, hydrosoil
sacreinvarctebrates are organisms living in and on the botton
sediments, Epiphytic macroinvertebrates are organisms on
subaerscé portions of aguatic macrophytes. Hydrosoil
macrcinvertebrates were collected Zrom the aydrosoil with
Zive petite ponar grabs (272 cm2/qrab) at each station cn
eacd date, Samples were comibined irn the field, washed in a
0.7 ma mcsh.sieve.and preserved in 10% formalin. In the
labormtory, organisms were separated from detritus acd
preserved in 95% alcohol. Invertebrate numbers aand weigats

were expressed on a bottom surface area (@2) Lbasis.

Zpipaytic macroinvertebrates were collect2d frou the
clant material used for peripiyton saapling commencing in
December. After periphyton removal,'the plant material was
preserved in 10% formalin and epipaytic macroinvertebrates
removed prior to weigaing tle plang ma terial. This will be
referred to as the plaat sample method. TIn kabitats with
emerqgent veqgetation, epiphytic macroinvertebrates were also
collected with a 1,2 mm mesh dip ret. The net was pushed
against the plant stems 1.5 m below the suriface and raised
to the surface while scraping the piant staems. Sampling was
Cepeated until a minimua of 30 organisms were collected, and
the pumber of sweeps was recorded {range 2-25), This method
will be referred to as the sweep metacd., Hydrosoil and
epiphytic macroiavertebrates were enumerated and identified
to tae lowest practical taxe {usually genera) according to |
Zdmoadson (1959), Wiggias (1977) and Pennak (1578) usimg a
dissectihq,microscope at 60X, Organisms were then dried at
€0 C for 24 Lours aud weighed to the nearest milliqram. For
the sWweep method, acundance was expressed as nuaber of
iniiviluals/sweep (density) and mg dry weiqht/sweep (biomassh
For the plant sample aetbod abundance vwas expressed as
number of indivijuals/kg wet weigat nost plant (demsity) and

12

Dg <ry weight/kq wet weilqght host, plant (biomass). GEstimatcs
of epiphytic macroinvertebrate density/m2 (iundividuals/m?)
and riomass/m2 (myg dry weight/m2) were derived by
aultiplving the plant biowass (kg wet wcigit,/m2) of each
Eacropuiyte species present by the invertebrate abundance for
tiat species iu that habitat for eachk sampling data, This
Aiuivysis was périoraed for sampling trips 3-6 when epiphvytic
Ducreinvertebrates and macrophyte piomass were sampled
concomittantly. Annual mear abundance/m2 was estimated for
each station, Tkis estimate was accomplished by aultiplying
aunual mean plant biomass of each macrophyte species in each

»station by tie annual mean abundance/kqy wet weight of

epilphytic macroinvertebrates on each mucrophvte species
oirtained by tae plant sample wethod, then pooling over
macropayte spegcies in tae station. Annual habitat mean was

the weaw of the turee stations in eack cabitat,
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risi

Sport fish (bluegill!, redear sunfish, largemouth bass,
tiuck crappie, and chain pickerel) were collected witk
pulsed DC elactrosihocking at eaca station simonthly.

Zlec troshocking was conductad -within three davs oxi plant
niomass saepling. Electrosaocking samples were 15-30
pizutes ioug, Jdepending on the areal extent of the station,
Shocking times were recorded to gquantify catch per unit
efifort. Tish collected were kept on ice and returned to tkhe
laboratory for analysis. Total lenqgth (TL) to the nearest
pillimetcr and weiqhi to the nearest gram were measured.
Condition factors (KTL, eq. 1) were calculated for chain
pickerel > 240 mam TL, bluegill > 120 wm TL, and largecmouth

vass > 200 wm TL.

- weight(g)

KTL = X 103 Eq. 1
TL (mm)

Stomach contents were analyzed for up to 10 fisﬂ in each
of the following size groups: bluegills 40-149 am TL'ané 2
150 gm TL:; redear suafish, 40-150 gm TL and > 150 mm TL;
largemouth bass, 80-299 mm TL and > 300 mm TL; black
crappie, ‘40-199 am TL and > 2C0 mm TL: and chain pickerel
30-299 aa TL aad > 300 mm TL.

The entire fish asseubliaqge at sach station was assessed
wita blockrnet-rotenone sampiing twice during the study
period to coincide witi low hydrilla and high hydrilla
biomass in Orange lake (Table 1). Blocknet areca was 0,08 ha
(Shireman et al. 1981). Rctenone (¥oxfisih, 5% emulsified)
was applied uuifo:mly iuside each net at 2 mg/liter. Fisha
were collected for three days, separated by species into 40
zn TL size groups, eaumerated and weigked. Data analysis
included densitf (individuals/ha) and biomass (gm/ha) by
species and size groups. DBiomass of aarvestable sport fish

and percent karvestable sport fish of total fish bpiomass

! Comaon and scientific names of £ish are presented in
Appendix B.
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were calculated. Farvestable sport fish included chain
pickerel aud largemoutk bass > 320 zm T1l, warmouth, biuegill
and redear suufish > 160 wm TL, and tlack crappie > 200 mm
TL.

Rclationsuips between forage fish and piscivorous fish
¥ere e€valuated similar to metaods of Swingle (1950) and
Jenxins and forais (1976) by ccmparing the biomass of
piscivores (F) to biomass of consummable-size rorage fish
(F). PForaye fish inciuded all species collected. ,
Piscivores included Florida gar, bowfin, chain pickerel,
warnouth, larqgemouth bass, and black crappie. Four F/é
ratios were calculated from blockmnet-rotenone data as

foilows:
gm/ha 0-39 mm TL forage fish
F/P 40 = o - ’
" gm/ha 40-119 mm TL piscivores
gm/ha 0-79 mm TL forage fish
F/P 120 = — ’
gm/ha 120-199 mm TL piscivores
gm/ha 0-79 mm TL forage~fishv
F/P 200 = . — ’
gm/ha 200-319 mm TL piscivores
gm/ha 0-119 mm TL forage fish
F/P 320 =

gm/ha >320 mm TL piscivores
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EESTULTS AND DISCOSSION

BLANT BIOMASS

wvas the dominant macrophvte in the Crange
Biomass sampler and stea count

9

3

aspaiidiun

A w w

1)

Lake maldencane aabitat,
data indicatzsd greater Pagpalidium biomass in October, June,
Although treated with Lerbicides

=)

and August (Tables 2, 3).
in August 1982, large biomass of growing Hydrilla remained
1lla biomass declined during February

a
in Cctober. Hydrill
through Auqust. Hydrilla collected during February through

Auqust was primarily floating plant parts that drifted into
the maidencane islands. A small bicmass of Ceratophyllum

was prasent in Cctober., Ceratophyllum biomass was
counsistentliy bigher during February tkrough August.
biomass of Utriculacia wes collectzd at ons station iu

Total plaat hiomass was higrest in October (Takle

A kigh

Felruary.,
4) wken emergeant macrophyte and submerqgent macropiyte

piomass were similar (Figure 1). Submerged plant biomass

remained aigh through Februarvy.

n the Orange Lake maidencane-nydrilla habitat biomass
r data indicated consistently hiqga biomass of
ium, Based on stem count daﬁa, biomass of

ium was higher during October, June and Auqust,.
habitat, 4rew in
alidium. Hydrilla

a
anicum, occasionally collected in tais

smail clumps adjacent to islands of Pasp
was abundant and surface matted in October and present at

ey

lower biomass in February-August. A large portion of the
gEydrilla recorded durinqg February-August was floating plants
that 3drifted into the maidiencane islands. Ceratopityllum and
Jrricularia were preseat at low biomass., Totai plant
biomass wvwas hiqhesi in October when emergent and submergent
macrophyte biomass were approximately equal. Emergent plant

ncreased saarply in April due to collection of
anicum at one station.

Nuphar vas the doainant emergant macrophyte ina the

Orange Lake spattsrdock habitat. Biomass was higher during
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Table 2. Continued. \
. Date
Habitat Macrophyte _ Oct Feb : Apr Jun Aug
mvmnnmnmomw Egeria 0.01
(1, =)
Eleocharis 0.23
. Amo Iv
Eichhornia 0.04 0.08 0.07 0.23 1.28
(2, 122) (2, 90) (3, 49) (3, 60) (3, 107)
Limnobium 0.01
Ah- lv
. Pistia 0.15
Aﬂ. lv
Althernanthera <0.01 0.01 . .
1, -) aa, -)
Spatterdock-
hydrilla Nuphar 2.19 3.20 4.73 3.60 1.71
3, 17) (3, 42) (3, 14) 3, 57) (3, 65)
. Hydrilla 0.77 0.61 0.20 0.65 0.30
(3, 42) (3, 72) (3, 35) (3, 101) (3, 93)
Ceratophyllum 0.24 0.45 0.39 0.43 0.71
(3, 66) (3, 96) (3, 106) (3, 121) (3, 119)
Utricularia 0.01 0.01 0.01 0.03
a, -) (3, 44) (2, 83) 3, 70)
Awo lv
- ‘1 .
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Table 3. Biomass Awmxsmv of macrophytes based on stem counts in Orange Lake and Lake Henderson
October 1982-August 1983. Numbers in parentheses are coefficient of variation (%).

Date
Lake Habitat Macrophyte ~ Oct Feb Apr June Aug
Orange Maidencane Paspalidium 3.08 .60 1.04 3.68 3.26
4 (46) (87) (45) (12) (13)
Maidencane-
hydrilla Paspalidium 3.48 1.18 1.26 3.94 3.40
(76) (31) (39) (8) (44)
Spatterdock Nuphar 2.29 3.61 4.37 5.65 2.45
(8) (16) (5) (11) (5)
o
o Spatterdock-
hydrilla Nuphar 1.87 2,82 3.74 4.45 1.72
(16) (12) (6) (34) (30)
Henderson Maidencane. Panicum 5.24 3.23 7.59 4.47 5.08
(28) (20) (48) (44) (38)
Spatterdock Nuphar 1.49 2.40 3.33 4,18 1.59
o 9). (18) (8) 7 7).
]
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April and June. Ceratophylium was the dominant submersed _
- during Jure and August relates to the scant amount of

macrcphyte. Aitaougk present at all statioas, biomass ol
drilia present during Summer 1983. Also, the biomass of

&
v g sva . s e s s s s C g .
ggggggﬁg in this habitat is not an indication oI the total

Ceratopayllum was aighly variable aamong stations.
gicanocrnia 1 increased in abundance throuq gaout the study
period; duriny August dense mats of g;gghggggg occurr=d coverage of Eydrilla in Crange lake. 2ased on visual
. apprecximation, dydrilla covsred over S0» of tae limnetic

tarouguout tie spatterdocx habitat., TFour aer species of )

£ioating plaats #were preseut in taois diversely vegetated po:tlon of Orange Lake in Summer 1982. During Summer 1983,

habitat. Total plant biomass reaked in June., At tiis time, gydrilla coverage oif the limmetic portion oi Crange lake °

subamersed plant biomass was pinizal. Total plant biomass progressively declined arnd never exceeded 20% of the

cenained high in August due to increased biomass of £loating lianetic area. Trace amounts of Ceratophyllum vere
typically colliected with the Hydrilla.

macropaytes.

Plant biomass in tuae Orange Laxe spatterdock-hvd:illa
aabitat was primarily Mupaark. Nuphar biomass was nigher in

Apcil and June. Hydriiia was abundant in October and

esemper 1382 and Jume 1933. Eydrid ia was deasely surface recorled ia October 1982 aud August 1983 resulted frou tie
. B . . . 1 - i I IR i + Lo s B .- 2 2 .

watted in October aud Decenber. These statiouns consisted of ipalility to sample the decse Panicum with the biomzss

Panicum was the dominarnt plant in the Lake Hendersomn
maiiencane habitat (Table 5). This macrophyte qrewv in very
nse stands in the maidencane habitat. The low biomass

ircoqulac-shaped Yuphar islands. HydEd illa was the most sampler. The higk stem density in the lake Henderson
abundant and most denbely matted at the periphery of the . 3 maidencane habitat prevented the saaplinyg bucket of tae

islands. Ceratopayllum was present at all statioas biomass sampler from cutting the stems, and, at times,
througaout the study; biomass increased during February- descending through the Papicum. For this reason, total
August. EichhoTn

Total plant biomass was highest in Augqust due to the hiqgh

a biomass increased sharply in August. plant biomass (Table 4) was adjusted in October and Ruqust.

I

Comparison of biomass estimated by sten count data (Table 3)

piomass of floating macrophkytes. sucmersed and emerqgent and stem weight data (Table 6) indicates greater sten

clant biomass combined was aighest in April. This habitat density «nd biomass in the Lake Hendersoa maidencane habitat
iad tie highest piomass of Efloating plants of all Oracge than in the Orange Lake maidencane habitat. Stem count data

indicate moderate biomass of Panicum in Cctober and August

iake habitats. Panicul
and highest biomass in April. Oaly spmall amounts of

Deuse, continuous mats of Hydrilla occupied muck of the subsersed plauts were collected in enis Labitat. Eichhornia
aistorically liamnetic area of Crange lake, iuncluding the | iomass was relatively hiqh in April-August 1983 LiICLDQED 2
hydrilla stations, in Gctober 1982. sased on observations Ziciboruia grew is mats ‘o the pamicum. Total pian* ' ioms
during other sampliay cvents, deunse suriace mats of Zydrilia . sas highest ia Auqﬁst (Table u)t__;;Z;+ivp;; sien b;omagmus:

ained througih December 1982, nydrilla declined during o floating plants were present throuqhou; té; sear, but ss 0
tuze winter and continued a slow decline through Summer 1983, - loating piant biomass was higher during April-k;quet
Tie lack of Teqrowts of gydrilla dusing Juse and August 1983 (Figurs 2). 'Le emergent vegetation piomass in thit habitat
necc ssitated slight relocation oI uydrilla sampling vas relatively constant coapared to the emerqeat vpie:a:? ?
stations; il.e., the.samplinq stations were moved to areas iu the maidencaze and maidencame-hydrilla hdbitats-:n Or:z:e

cntaining Hydrilla. The variability ia Eydrilia piomass Lake
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Table 6. Mean wet weight of plant stems in Orarge Lake and Lake Henderson.

Water depth Number Mean wet weight
Date " Lake Plant (m) . of stems per stem (kg)
10 June 83 Henderson Panicum 2.2 150 . _ 0.029
05 Aug 83 Henderson Panicum 2.2° 150 0.027
. 22 Jun 83 Orange Pagpalidium 2.0 150 0.039
10 Aug 83 Orange Paspalidium 2.0 150 0.042
© 10 June 83 Henderson Nuphar 1.8 v 27 0.305
~N . . .
05 Aug 83 Henderson Nuphar 1.8 , 30 0.142
22 Jun 83 Orange Nuphar 1.9 30 0.443
10 Aug 83 Orange Nuphar 1.9 30 . 0.215
{
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W ‘ Nuphar was the dominant plant in the higuly diverse
spatterdock habitat iz Lake Henderson. Biomass of Huphar

gher in April and June., Panicum was intermixed with

e

eyt

wa S

v . -

phar in some areas, Tae Panicum in tiae spatterdock

e
[s7]

]

wabitat grew sparscly, in contrast to Panicum in the

paiccacane habitat. Low biomass of Ceratophyllum and

P

EMERGENT ANNNNW dates, Total plant biomass in the spatterdock haiLitat was
L4 LD .. R . L . B ) .
:t:’:::few ] highest during April. Low biomass of submersed and floating

macrophytes were present tharoughout the study. Temporal
MAIDENCANE trends in total plant biomass in this habitat closely
' paralleled plant biomass in the spatterdock anrd spatterdock-

hydrilla habitats in Orange lLake if floating plants are

. ,‘-{7\._:\( T
Lty
l”l"'

. ex;luded.

Spaise amounts of Lydrilla were typically coilected iz

+ne Lake Menderson open water habitat. Althougi alil open

o

water stations were located where dense_gxg;;;;g grew in

August 1982, it is not known whether the scant amounts oi
i~ ' gEydrilla collected were growing at these stations or were
drif+ing fragments of [Jydrilla.

PLANT BIOMASS, kg/m?

In Orange Lake, the spatterdock and spatterdock-=
kydcillia habitats contained the greatest plant biomass.
These hakitats also conrtaiuned higkest plaat biomass when

biomass of Zichhormia, subject to maintenance control

operations, was excluded. There was a ciear seasonality oi

plant bioamass is bota habitat types resulting from increased

Nuphar tiomass in April ard June. The greater HJuphar

i

i) ] biomass during this time period was due to higher weiqht per
4 floati stena (Table 6) rather than increased stem deasity. T=mporal
bmergent, an oating . . . . . , .
Meant:iomasiogiyin;:rﬁnzﬂesza?-deican; and spatterdock variation in total plant biomass in the spattecdock-hydrilla
aquatic mac

habitats, Lake Hendersonm, October 1982-August 1983. Labitat associated with the large reductiorn of Hydrilla

Figure 2.

tiomass in the spriag were damped by the magnitude of Nuphar

biomass and increased biomass of other submerqgent species.

| .
l h ThLe hydrilla habitat was characterized by wide seascnal
' ' fluctuations in biomass, as described by Haller (1978). 1In
past years, lydrilla biomass in Orange lake has increasea‘
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from minimum levels in March-May to mazimum levels in
Cctotar-December. The lack oi reqrowth in 1983 and
continued low biomass likely resulted from herbicide
treatment (Sonar) in Winter 1982-1983. %Yo other submersed
nacrophytes veplaced Hydrilla. Depth was pcobably a
sijnificant factor affectiag colénization by a substitute
plant, because the uydrilla stations were in tae

histvorically limaetic zone of Crange Lake.

following the decline of Hydrilla the maidencane and
maidencane-hydrilla habitats contained moderate and
relatively éonstani plant biomass compared to other haktitat
types. The apparent discrepancy in seasonal trends of
emergent plant biomass between these Labitats largely
resulted from +the collection, due to random saampling, ofF
Panicuz growing ia dsuse clumps., Taere was 10 evidence for
ctu2f submergent macrophyes replacing gyg;;;;g in these

habitats.,

Plaut biomass in the Lake Henderson spatterdock habitat
was lower than Orange Lake spatterdock habitats, due,
prizarily, to lower biomass of submergeant plants and,
secondarily, to lower biomass of Nuphar.

Plant biomass saupler data indicated lower plant
riomass in the Lake Eenderson maidencane habitat than in the
zaldencane ‘aabitats in Orange Lake and in the Spatterdock
babitats in botk lakes, despite the presence of moderate
biomass of Eicahognia. Stem count data, however, indicated

the biomass sampler underestimated Panicus biomass in Lake

-~ -

Bernderson maidencane habitat. Due to observed difficulties .

witu tue biomass sampler in the maidencane habitat, we
coasider the stem count data more valid for tais aabitat.
Therefore, the maidencane aabitat contained thke highest
pLant tiomass in Lake Henderson and similar biomass to

Nranqge Lake spatterdock habitats.
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#ATER CUALITY

ileasured water quality parameters werce similar amon
habitats in each lake ({Tadle 7,8), Variancs componeat
analysis (P30C VARCCHP, SAS Institute 1982) of chlorophvil a
and plant nutricuts indicated large portiouns of variation
accountad for by seasonal fluctuations (Table 9). 2Zualysis
cf variancc (PROC GL¥, SAS Institute 1982) of total
alkalinity, total nitrogen, total phosphorus, and
chlorophyll g showed no significant differences among

hatitat types,

Thers were differences in water quality parameters
petween lakes, Total alkalinity, total hardness, pE, and
conductivity were higher in Lake Henderson. Total
nhhosphorus (P) was sipilar betweern lakes, out total nitrogsa
(¥) was lower in Lake lfenderson. 2pen water X/2 ratios were
31,9 and 23.3 in Oranqge Lake and Lake Hendersoa,
respectively. Chloropayll a levels were louereand less

variable in lake Henderson.

Surface and bottom oxygen levels were quite variapnie,
However, since dissclved oxygen was measured at different
times of day, meaningful comparisons of habitats were not
possible.

Bused ou comparison with Likens' (1975)

is+*ics, Orange Lake 1s eutrophic, 1In Lake
Hdendersou, total nitrogen coacentrations were withia tae
range for mesotrophic lakes (Likens 1975) ; however,
chloropiyll a and total phosphcrus concentrations were
equivalent to values for euntrophic waters. In disagreemernt
wita Attardi {1983), our data supports classifyving Lake
flenderson as a eutropunic lake. . |

The significant temporal variations i water quality
parapeters are consistent with fluctuztions in lake level.
and precipitation (Fiqgures 3, 4), The larger variation in
total nitrogen and ;otal phosphorus in Crange Lake than in
lak= Henderson may be related to tke larger temporal changes
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Table 8.

.

Annual mean values for tmnmn.acmwwn

y parameters measured in Lake Henderson,

October 1982-August 1983. Range of values in parentheses.

Open
Parameter Panicum Nuphar water
Total Alkalinity 55 57 56
(mg/L as CaC0j) (51-60) (53-60) (52-60)
Specific Conductance 129 137 136
(umho/cm® at 25°C) (114-144) (134-146) (132-144)
Total Hardness 58 59 59
(mg/L as CaC0,) (51-68) (54-68) (54-69)
Total Phosphorus bn.w. 22.9 39.1
(mg/m?) (14.7-94.7) (10.4-34.9) (16.0-74.9)
Total Nitrogen 950 . 870 911
(mg/m?) (714-1999) . (630-1336) (664-1285)
orwonoerwww.m 22.3 15.2 25.0
(mg/m*) (5.0-40.7) (6.0-36.0) (11.4-69.0)
Surface Oxygen 6.4 5.1 5.9
(mg/L) (3.8-11.0) ) (2.0-8.5) (3.6-9.5)
Bottom Oxygen 2.9 2.9 2.5 .
(mg/L) (0.3-5.3) ° (0.9-5.9) (0.1-8.0)
Extinction Coefficient 4.10 2.99 2.36
(K) (2.57-7.42) (2.00-4.69) (1.26-3.55)
pH 6.8 6.6 6.7
A@-»IN.NV Amoklﬂtcv A@cUanH.v
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(0s chM.MV (T0 Nomm 2) auonw.mm v (o8 e L' e JUSTOTIJ90) UOTIDUTIXG
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Am.mmwwov (v Nwm 0) (9 M.M 0) (s oﬁmuoﬁv Am.w ) 1y ua84xQ woijog
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