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INTRODUCTION 

With t h e  i n c r e a s i n g  demand i n  Southwest F l o r i d a  f o r  c o a s t a l  

homesites and a  corresponding dec rease  i n  t h e i r  supply ,  growth 

has  been d i v e r t e d  i n l a n d .  One of t h e  c h a r a c t e r i s t i c s  of  t h i s  

i n l and  reg ion  is t h e  l a r g e  number of s loughs ,  which a r e  seasonably 

w e t  and d ry  a r e a s .  Development i n  t h e s e  a r e a s  i s  o f t e n  d i f f i c u l t  

and c o n t r a c t o r s  have found t h a t  excava t ing  t h e s e  a r e a s ,  r a t h e r  

t han  f i l l i n g  them is advantageous because t h e  excavated m a t e r i a l s  

can b e  used a s  l a n d f i l l  f o r  p e r i p h e r a l  homesi tes .  The r e s u l t i n g  

a r t i f i c i a l  l a k e s  s e r v e  a s  c a t c h  b a s i n s  f o r  s u r f a c e  run-of f .  In  

a d d i t i o n ,  t h e s e  l a k e s  i n c r e a s e  p rope r ty  v a l u e s  because of t h e i r  

a e s t h e t i c  q u a l i t i e s  and t h e  demand f o r  w a t e r f r o n t  p rope r ty .  

Although t h e s e  man-made l a k e s  i n c r e a s e  p rope r ty  v a l u e s ,  

improper management may r e s u l t  i n  decreased  p rope r ty  v a l u e s  due t o  

a c c e l e r a t e d  e u t r o p h i c a t i o n  and ensuing problems. Eu t roph ica t ion  

r e f e r s  t o  t h e  a d d i t i o n  of n u t r i e n t s  t o  bod ie s  of wa te r .  Eut ro-  

p h i c a t i o n  of l a k e s  is a  n a t u r a l  ageing p roces s  t h a t  can be g r e a t l y  

a c c e l e r a t e d  by man due t o  poor i n i t i a l  l a k e  c o n s t r u c t i o n ,  s torm 

sewer f low,  and exces s ive  lawn f e r t i l i z a t i o n .  Acce le ra ted  eu t ro -  

p h i c a t i o n  causes  changes i n  p l a n t  and animal l i f e  -- changes t h a t  

o f t e n  i n t e r f e r e  wi th  t h e  use  of water  and d e t r a c t  from n a t u r a l  

beau ty .  A common r e s u l t  is exces s ive  growth of a l g a e  and l a r g e r  

a q u a t i c  p l a n t s .  The inc reased  p l a n t  growth p rov ides  an e x c e l l e n t  

h a b i t a t  f o r  such animals  a s  r o d e n t s ,  r e p t i l e s ,  and i n s e c t s .  

Therefore  a r t i f i c i a l  l a k e s  must be  managed i n  o r d e r  t o  slow down 

t h e  e u t r o p h i c a t i o n  p r o c e s s  and t o  c o n t r o l  e x c e s s i v e  a q u a t i c  p l a n t  

growth and p e s t s .  



Most of t h e  l a k e s  i n  t h i s  a r e a  a r e  smal l  enough t h a t  t h e  

e f f o r t s  a t  l a k e  management by ad j acen t  homeowners can a f f e c t  t h e  

o v e r a l l  q u a l i t y  of  a  l a k e .  Many homeowners a r e  not aware o f  

some of t h e  s imple  management t echniques  a v a i l a b l e  t o  them. 

The re fo re ,  t h e  purpose of t h i s  gu ide  i s  t o  educa t e  people  by 

reviewing v a r i o u s  l a k e  management t echn iques  t h a t  c o n t r o l  exces- 

s i v e  a q u a t i c  p l a n t  growth. 

PREVENTION OF AQUATIC PLANT GROWTH 

The f i rs t  s t e p  i n  c o n t r o l l i n g  a q u a t i c  p l a n t  growth l i e s  

i n  t h e  des ign  and c o n s t r u c t i o n  of t h e  l ake .  A few e x t r a  hours  

o r  d o l l a r s  expended i n  t h e  s i t e  s e l e c t i o n ,  des ign ,  and cons t ruc-  

t i o n  of a  l a k e  can save money i n  t h e  long run.  

S i t e  S e l e c t i o n :  Lakes should  be excavated a s  f a r  from 

s e p t i c  t ank  f i e l d s  a s  p o s s i b l e  i n  o rde r  t o  p revent  a n y , n u t r i e n t -  

r i c h  seepage from e n t e r i n g  t h e  l a k e  wa te r s .  

S ince  many a q u a t i c  weeds t h r i v e  i n  s t agnan t  wa te r ,  it i s  

important  t h a t  a l a k e  be exposed t o  wind a c t i o n  which i n h i b i t s  

t h e  p r o l i f e r a t i o n  of smal l  f l o a t i n g  p l a n t s  such a s  common auck- 

weed (Lemna s p . )  and water  f e r n  (Azol la  s p . ) .  

I n  t h e  event  a l a k e  becomes overgrown w i t h  a q u a t i c  weeds 

i t  is important  t o  have chosen a  s i t e  which w i l l  be e a s i l y  acces-  

s i b l e  t o  equipment and workers.  

Design & Cons t ruc t ion :  The most important  a s p e c t  i n  t h e  

des ign  of a  l a k e  is t o  l i m i t  t h e  number of a r e a s  f a v o r a b l e  t o  

a q u a t i c  p l a n t  growth. These a r e a s  can be l i m i t e d  by c o n s t r u c t i n g  



GRAS'SES ( P r e v e n t s  e r o s i o n )  
c a r p e t g r a s s  

EXPOSURE TO ( I n h i b i t s  growth of S t .  August i n e  g r a s s  
WIND ACTION sma l l  f l o a t i n g  p l a n t s )  bermuda g r a s s  

. 
7 

. SWALE ( P r e v e n t s  SIDE SLOPE ( I n h i b i t s  
n u t r i e n t - r i c h  DEPTH ( I n h i b i t s  submerg 2:l o r  3:l marginal  
run-off from 10 ' -30 '  a q u a t i c  p l a n t  v e g e t a t i o n  f  rom 
e n t e r i n g  t h e  growth) c r eep ing  ou t  i n t o  
l a k e )  t h e  l a k e )  

a  l a k e  10  f e e t  deep o r  g r e a t e r  i n  o r d e r  t o  l i m i t  t h e  amount of 

l i g h t  a v a i l a b l e  t o  submerged roo ted  a q u a t i c s  such a s  H y d r i l l a  

and e u r a s i a n  w a t e r m i l f o i l  (Myriophyllum b r a s i l i e n s e ) .  A l a k e  

should  n o t  be  excavated g r e a t e r  than  30 f e e t  deep t o  p reven t  

p o s s i b l e  p e r t u r b a t i o n s  t o  ground-water systems.  Deepening t h e  

edges  of a  l a k e  t o  a  dep th  of 2 o r  3  f e e t  p r e v e n t s  marginal  

v e g e t a t i o n  from c reep ing  ou t  i n t o  t h e  l a k e .  

Another method f o r  l i m i t i n g  marginal  v e g e t a t i o n  is t o  

des ign  a  l a k e  wi th  a  r e g u l a r  s h o r e l i n e ,  such as  i n  t h e  shape of 

an o v a l  o r  c i r c l e .  Lakes w i th  i r r e g u l a r  s h o r e l i n e s  have a  g r e a t e r  

s h o r e l i n e  l e n g t h  and t h u s  more s h o r e l i n e  v e g e t a t i o n  t o  ma in t a in ;  

whereas regula r ly -shaped  l a k e s  have a  minimum amount o f  s h o r e l i n e  

v e g e t a t i o n .  

I t  must be s t r e s s e d  t h a t  a q u a t i c  p l a n t s  a r e  n o t  "bad" and 

t h a t  they a r e  an i n t e g r a l  p a r t  of t h e  a q u a t i c  ecosystem, o f f e r i n g  



food and s h e l t e r  f o r  microorganisms,  f i s h ,  and o t h e r  w i l d l i f e .  

Rather i t  is t h e  unchecked p r o l i f e r a t i o n  of a l g a e ,  e x o t i c  and 

weedy s p e c i e s  which r ende r  a l a k e  a e s t h e t i c a l l y  d i s p l e a s i n g  

and restricts t h e  u s e s  of a l a k e .  When a l a k e  has  been dug, 

f i l l e d  w i t h  w a t e r ,  and i s  r e c e i v i n g  n u t r i e n t s  from s u r f a c e  run- 

o f f  and o t h e r  s o u r c e s ,  it is similar  t o  a vacant  l o t  which is 

qu ick ly  i n h a b i t e d  by undes i r ab l e  weeds. Many of t h e s e  weeds a r e  

e x o t i c  s p e c i e s  which have escaped from t r o p i c a l  c o u n t r i e s ,  mos t ly  

from South America. These p l a n t s  occu r  i n  h a b i t a t s  s i m i l a r  t o  

t h e i r  n a t i v e  environments and p r o l i f e r a t e  because t h e r e  a r e  no 

n a t u r a l  checks  t o  l i m i t  t h e i r  growth he re  a s  t h e r e  were i n  t h e i r  

n a t i v e  c o u n t r i e s .  Many times t h e s e  e x o t i c  s p e c i e s ,  admired f o r  

t h e i r  beau ty ,  a r e  in t roduced  i n t o  a l a k e  by ad j acen t  r e s i d e n t s  

who have t h e  p l a n t s  i n  f i s h  a q u a r i a .  I t  must b e  s t r e s s e d  t h a t  

aquariam p l a n t s  must no t  be  pu t  i n t o  a l ake !  

I t  i s  p o s s i b l e  t o  landscape o n e ' s  l a k e  w i t h  d e s i r a b l e  

n a t i v e  s p e c i e s  which would keep o u t  t h e  weedy o p p o r t u n i s t i c  

s p e c i e s .  One could p l a n t  e e l g r a s s  ( V a l l i s n e r i a )  t o  keep ou t  

submerged e x o t i c s  such a s  H y d r i l l a .  S l ende r  sp ike rush  ( E l e o c h a r i s )  

is a very good sho re  s t a b i l i z e r  and p r o h i b i t s  o t h e r  marginal  

and emergent s p e c i e s  from growing. The p o s s i b i l i t y  of  "s tock ing"  

o n e ' s  l a k e  wi th  d e s i r a b l e  v e g e t a t i o n  and then  managing it  should  

be f u r t h e r  i n v e s t i g a t e d .  

Another important  a spec t  of  l a k e  des ign  is  t o  l i m i t  t h e  

amount of n u t r i e n t - r i c h  s u r f a c e  run-off from ad jacen t  homesi tes  

and s t r e e t s  which e n t e r s  t h e  l a k e .  One method of doing t h i s  is 

t o  b u i l d  a swale around t h e  l a k e .  The swale p rov ides  an a r e a  



whereby t h e  run-off can be  absorbed i n t o  t h e  ground r a t h e r  t han  

running d i r e c t l y  i n t o  t h e  l a k e .  

There a r e  a few t u r f  g r a s s e s  which qu ick ly  s t a b i l i z e  t h e  

banks of a  l a k e ,  t h u s  prevent ing  e r o s i o n .  C a r p e t g r a s s ,  bermuda 

g r a s s ,  and S t .  Augustine g r a s s  a r e  t h r e e  such examples. I n  

a d d i t i o n ,  they  a r e  t o l e r a n t  of t h e  f l u c t u a t i n g  w e t  and d ry  condi-  

t i o n s  on l a k e  banks and swales .  Do not  e s t a b l i s h  g r a s s e s  such 

a s  t o rpedogras s  (Panicum repens  L . )  o r  p a r a g r a s s  (Panicum purpur- 

ascens  Raddi . )  f o r  t h e s e  g r a s s e s  w i l l  s p read  ou t  i n t o  t h e  wate r  

and w i l l  o f t e n  form dense f l o a t i n g  mats .  

Land P r a c t i c e s :  C a r e f u l  maintenance of t h e  l and  surround- 

i n g  t h e  l a k e  can g r e a t l y  reduce a q u a t i c  weed problems. The prac- 

t i c e  of lawn f e r t i l i z a t i o n  c o n t r i b u t e s  g r e a t l y  t o  t h e  n u t r i e n t  

enrichment of a  l a k e .  The s t a n d a r d  h o r t i c u l t u r a l  recommendation 

f o r  f e r t i l i z e r  f o r  lawns i n  S a r a s o t a  County is one pound combined 

n i t r o g e n  pe r  1000 square  f e e t ,  every two months. But M r .  John 

Z i l l e s ,  former D i s t r i c t  C o n s e r v a t i o n i s t  f o r  t h e  S o i l  Conservat ion 

S e r v i c e ,  s u g g e s t s  t h a t  homeowners may s t i l l  main ta in  a  h e a l t h y  

green lawn by u s i n g  h a l f  t h e  recommended amount of  n i t r o g e n .  

T h i s  can be done by us ing  f e r t i l i z e r s  w i th  s lowly s o l u b l e  n i t r o -  

gen and by making a p p l i c a t i o n s  t h r e e  t imes  a  y e a r ,  r a t h e r  t han  

s i x  t imes  a y e a r .  

I t  should  a l s o  be  noted t h a t  t h e  a b i l i t y  of  c lo se ly -c l ipped  

lawn g r a s s e s  t o  hold  f e r t i l i z e r  is very  poor.  Research h a s  shown 

t h a t  t h e  amount of g r a s s  r o o t s  a r e  p r o p o r t i o n a l  t o  t h e  t o p s ;  and 

where g r a s s  i s  c o n t i n u a l l y  c l i p p e d  c l o s e l y  i t  has  a  very s h o r t  

r o o t  system which is unable  t o  u t i l i z e  heavy a p p l i c a t i o n s  of f e r -  



t i l i z e r .  

The maintenance of t h e  land surrounding t h e  l a k e  should  

not  s t o p  a t  t h e  w a t e r ' s  edge. The l a k e  should be cons idered  an 

ex t ens ion  of  t h e  yard .  Marginal v e g e t a t i o n ,  which i f  l e f t  

unchecked could  c r e a t e  a s e r i o u s  problem, is e a s i l y  c o n t r o l l e d  

wi th  a r ake  and a l i t t l e  t ime.  The same holds  t r u e  f o r  f l o a t i n g  

o r  submerged v e g e t a t i o n .  (When removing noxious a q u a t i c  p l a n t s ,  

c a r e  must be  taken s o  a s  not  t o  fragment them because many of 

t h e s e  p l a n t s  a r e  capable  of r egene ra t ion  from a smal l  f ragment . )  

I f  one wate r  hyac in th  (Eichhorn ia  c r a s s i p e s )  is s p o t t e d  i n  a 

l a k e ,  i t  should be  removed immediately;  because i f  i t  is n o t ,  

then  i t  w i l l  no t  be  long be fo re  t h e  e n t i r e  l a k e  is covered.  Once 

t h e  e n t i r e  l a k e  i s  covered,  it is very expensive t o  r e s t o r e  t h e  

l a k e  t o  i ts o r i g i n a l  c o n d i t i o n .  

MANAGING EXCESSIVE AQUATIC PLANT GROWTH 

Although one may b e  c a r e f u l  i n  des ign ing  and c o n s t r u c t i n g  

a l a k e ,  e x c e s s i v e  a q u a t i c  p l a n t  growth may s t i l l  become a problem. 

D i f f e r e n t  means of c o n t r o l l i n g  a q u a t i c  weeds a r e  based upon t h e  

d i f f e r e n t  t y p e s  of a q u a t i c  weeds involved .  Aquat ic  p l a n t s  o r  

weeds a r e  commonly d iv ided  i n t o  f i v e  groups:  a l g a e ,  submerged 

p l a n t s ,  f l o a t i n g  p l a n t s ,  emergent p l a n t s ,  and l i t t o r a l  zone 

p l a n t s .  The a l g a e  i n c l u d e  green and blue-green f r e shwa te r  a lgae .  

Submerged p l a n t s  a r e  made up of r o o t e d  p l a n t s  which complete 

t h e i r  e n t i r e  l i f e  c y c l e  below t h e  s u r f a c e  of t h e  wate r .  P l a n t s  

which have unanchored r o o t s  and f l o a t  on t h e  s u r f a c e  of t h e  wate r  

a r e  termed f l o a t i n g  p l a n t s .  Emergent p l a n t s  are roo ted  i n  t h e  

bottom mud, bu t  have l e a v e s  and r ep roduc t ive  p a r t s  a t  o r  above 



t h e  water  s u r f a c e .  L i t t o r a l  zone p l a n t s  r e f e r  t o  p l a n t s  which 

w i l l  grow out  from moist  s h o r e l i n e s  i n t o  water  up t o  two f e e t  i n  

dep th .  

I n  o r d e r  t o  c o n t r o l  t h e s e  p l a n t s ,  one must f i r s t  i d e n t i f y  

them. A p u b l i c a t i o n  by t h e  Bureau of Aquatic P l a n t  Research and 

C o n t r o l ,  The Aquatic Weed I d e n t i f i c a t i o n  and Cont ro l  Manual, is an 

e x c e l l e n t  i n t r o d u c t i o n  t o  a q u a t i c  p l a n t  i d e n t i f i c a t i o n .  I t  i s  

a v a i l a b l e  f o r  $2.50 from t h e  F l o r i d a  Department of  Na tu ra l  Resour- 

ces i n  T a l l a h a s s e e .  

The fo l lowing  is a  review of t h e  chemical ,  b i o l o g i c a l ,  

mechanical ,  and p h y s i c a l  management t echn iques  aimed a t  c o n t r o l -  

l i n g  exces s ive  a q u a t i c  p l a n t  growth. 

Chemical Con t ro l :  The homeowner has  two o p t i o n s  a v a i l a b l e  

when chemical  c o n t r o l  is be ing  cons idered .  One op t ion  is t o  

purchase  t h e  chemicals  and t r e a t  t h e  l a k e  i n d i v i d u a l l y ;  t h e  o t h e r  

op t ion  is t o  h i r e  a  l i c e n s e d  p r o f e s s i o n a l  a p p l i c a t o r .  

I f  a  homeowner chooses  t o  t rea t  t h e  l a k e  by h imse l f ,  t h e  

Regional  B o t a n i s t  of t h e  F l o r i d a  Game  and Fresh  Water F i sh  Com- 

miss ion should be consu l t ed  t o  determine whether a  s t a t e  permit  

i s  r e q u i r e d .  ( D e t a i l e d  in format ion  r ega rd ing  n o t i f i c a t i o n  pro- 

cedures  can be found i n  Appendix I . )  The Regional  B o t a n i s t  can 

a l s o  adv i se  t h e  homeowner a s  t o  which chemicals  are r e s t r i c t e d  

and which chemicals  w i l l  do t h e  most e f f i c i e n t  job on t h e  e x i s t i n g  

a q u a t i c  p l a n t  problem. Chemicals can be o b t a i n e d  from farm and 

garden s t o r e s ,  chemical  p roduc t s  companies, hardware s t o r e s ,  and 

n u r s e r i e s .  A s  no t ed  p r e v i o u s l y ,  i t  is important  t o  know what t y p e  

of weed problem e x i s t s  b e f o r e  a  chemical is purchased t o  c o n t r o l  



i t .  Copper s u l f a t e  ($6.5015 l b s . )  is a  common chemical used t o  

c o n t r o l  a l g a e .  I t  has  a  low t o x i c i t y  t o  humans and mammals, bu t  

a  h igh t o x i c i t y  t o  f i s h .  The chemicals  o r  h e r b i c i d e s  a v a i l a b l e  

t o  c o n t r o l  f l o a t i n g ,  emergent,  and submerged p l a n t  s p e c i e s  a r e  

more expens ive ,  c o s t i n g  from $S.OC/gallon and up. I f  t h e r e  is 

any ques t ion  d e a l i n g  wi th  t h e  t ype  and/or  amount of  h e r b i c i d e  

t h a t  should be  used ,  t h e  Regional B o t a n i s t  of t h e  F l o r i d a  Game 

and Fresh  Water F i s h  Commission should be  con tac t ed .  (Loca t ions  

of t h e s e  Regional B o t a n i s t s  can be found i n  Appendix 1 1 . )  

The purchase  and a p p l i c a t i o n  of t h e s e  h e r b i c i d e s  by p r i v a t e  

i n d i v i d u a l s  is becoming more d i f f i c u l t  due t o  t h e  newly passed 

F l o r i d a  P e s t i c i d e  A c t  and more s t r i n g e n t  Environmental  P r o t e c t i o n  

Agency r e g u l a t i o n s .  Therefore  t h e  r o l e  of t h e  l i c e n s e d  p ro fe s -  

s i o n a l  a p p l i c a t o r  is becoming more impor tan t .  The c o s t  of  a  

p r o f e s s i o n a l  a p p l i c a t o r  depends on t h e  t ype  of weed problem ( a l g a e ,  

f l o a t i n g  p l a n t s ,  submerged p l a n t s ,  e t c . ) ,  t h e  s ize of t h e  l a k e ,  

t h e  bottom con tou r s  of t h e  l a k e ,  and t h e  h e r b i c i d e  c o s t .  To g i v e  

t h e  homeowner an i d e a  of t h e  c o s t s ,  a  p r o f e s s i o n a l  a p p l i c a t o r  

was con tac t ed  and t h e  fo l lowing  p r i c e s  were ob ta ined .  P l e a s e  

n o t e  t h a t  t h e s e  c o s t s  a r e  on ly  approximate and may vary  g r e a t l y  

depending on t h e  i n d i v i d u a l  s i t u a t i o n .  A one a c r e  l a k e  wi th  an 

a l g a e  problem would r e q u i r e  about s i x  t r e a t m e n t s  a  year  a t  a  c o s t  

of  $1250/year.  A one a c r e  l a k e  wi th  a  submerged weed problem, 

such a s  H y d r i l l a ,  would r e q u i r e  two t r e a t m e n t s  a  year  a t  a  c o s t  

of $2500/year.  A one a c r e  l a k e  w i t h  a  f l o a t i n g  weed problem, 

such a s  t h e  water  hyac in th  (Eichhorn ia  c r a s s i p e s ) ,  would r e q u i r e  

two t r e a t m e n t s  a  yea r  a t  a  c o s t  of  $800-$1000/year. 

Seldom do h e r b i c i d e s  p rov ide  a  one-shot s o l u t i o n  t o  t h e  



a q u a t i c  weed problem. Usua l ly  two t o  fou r  t r e a t m e n t s  a  year  a r e  

needed and they  a r e  expensive a s  can be seen by t h e  c o s t s  above. 

While h e r b i c i d e s  have t h e i r  drawbacks, many t imes  they  provide  t h e  

on ly  s o l u t i o n  t o  a  homeowner w i t h  a  weed-choked l ake .  

B i o l o g i c a l  Cont ro l :  S ince  many of t h e  problem a q u a t i c  

p l a n t s  were imported from o t h e r  c o u n t r i e s ,  t h e i r  n a t i v e  b i o l o g i c a l  

c o n t r o l s  were l e f t  behind.  The use  of  i n s e c t s ,  fungus d i s e a s e s ,  

and o t h e r  b i o l o g i c a l  c o n t r o l s  may h e l p  t o  r e g u l a t e  t h e  e x o t i c  

p l a n t  i n  i t s  new environment. Once a b i o l o g i c a l  c o n t r o l  agent  

i s  found i t  u s u a l l y  p rov ides  a  cheap and easy  way of c o n t r o l l i n g  

a q u a t i c  weeds, bu t  a  g r e a t  d e a l  of  t ime  and expense must be 

expended t o  be  s u r e  t h a t  t h e  b i o l o g i c a l  c o n t r o l  agent  does on ly  

t h e  job f o r  which it w a s  i n t ended .  Researchers  a r e  c u r r e n t l y  

t e s t i n g  new b i o l o g i c a l  c o n t r o l  a g e n t s  such a s  t h e  whi te  amur (an  

imported weed-eating f i s h ) ,  t h e  water  b u f f a l o ,  and c e r t a i n  fungus 

d i s e a s e s .  

A t  t h e  p r e s e n t  t ime t h e r e  a r e  t h r e e  i n s e c t s  a v a i l a b l e  f o r  

t h e  c o n t r o l  of t h e  a l l i g a t o r  weed ( A l t e r n a n t h e r a  p h i l o x e r o i d e s ) :  

t h e  a l l i g a t o r  f l e a  b e e t l e ,  a  s p e c i e s  of  t h r i p s ,  and a  moth. 

F u r t h e r  in format ion  r ega rd tng  t h e  a v a i l a b i l i t y  of t h e s e  i n s e c t s  

can be o b t a i n e d  from t h e  County A g r i c u l t u r a l  Agent. 

Mechanical & P h y s i c a l  Con t ro l s :  

1) Harves tors :  One of t h e  f i r s t  e f f o r t s  a t  a q u a t i c  

weed c o n t r o l  involved  t h e  use  of mechanical dev ices .  Mechanical 

removal involved hand c u t t i n g  o r  r a k i n g  a q u a t i c  weeds from shore-  

l i n e  o r  sha l low water  a r e a s .  (As p rev ious ly  mentioned,  t h i s  



method is still  s u c c e s s f u l  i n  p reven t ing  m a r g i n a l  v e g e t a t i o n  from 

c reep ing  ou t  i n t o  t h e  l a k e . )  Today t h e s e  methods have been rep laced  

by d r a g l i n e s  and mechanical  h a r v e s t e r s  which can s e r v i c e  deeper  

wa te r s  and wider a r e a s .  D r a g l i n e s ,  w i th  t h e  use  of s p e c i a l l y  

designed b a s k e t s  o r  bucke t s ,  a r e  used e x t e n s i v e l y  i n  a r e a s  where 

a problem of  s i l t a t i o n  and wate r  weeds c o - e x i s t .  In  a r e a s  t h a t  

cannot be reached by a d r a g l i n e ,  a mechanical  h a r v e s t e r  is used .  

There a r e  two b a s i c  t y p e s  of h a r v e s t e r s :  1) a f l o a t i n g  h a r v e s t e r ,  

which c o n s i s t s  of  a barge  wi th  a conveyor system f o r  l i f t i n g  

t h e  weeds from t h e  wa te r ;  and 2 )  a shore-based h a r v e s t e r ,  which 

u t i l i z e s  a conveyor system on t h e  sho re  and a i r  b o a t s  t o  push t h e  

weeds t o  t h e  conveyor. 

Mechanical h a r v e s t e r s  and d r a g l i n e s  a r e  very  expen- 

s i v e  t o  buy and o p e r a t e .  A mechanical  h a r v e s t e r  c o s t s  upwards 

of $40,000. The o p e r a t i n g  c o s t s  range from $35/acre  t o  $500/acre .  

U n t i l  r e c e n t l y  l i t t l e  r e s e a r c h  had been done on 

mechanical  h a r v e s t e r s  due t o  c o s t  l i m i t a t i o n s .  But w i t h  i nc reas -  

i n g  r e s t r i c t i o n s  being p l aced  on t h e  s a l e  and a p p l i c a t i o n  of 

h e r b i c i d e s ,  more r e s e a r c h  is be ing  conducted t o  f i n d  a more e f f i -  

c i e n t  and economical h a r v e s t e r .  

2 )  Aera t ion lNu t r i en t  I n a c t i v a t i o n :  T h i s  is a r e l a -  

t i v e l y  new method o f  c o n t r o l l i n g  a q u a t i c  weeds. T h i s  method 

i n v o l v e s  t h e  i n s t a l l a t i o n  of an a e r a t i o n  system which r educes  t h e  

carbon d i o x i d e  l e v e l  of  t h e  water .  Carbon d iox ide  is an important  

n u t r i e n t  f o r  a q u a t i c  p l a n t s .  The carbon d i o x i d e  is monitored 

u n t i l  t h e  a e r a t i o n  has  lowered t h e  l e v e l  t o  a p o i n t  where t h e  

p r e c i p i t a t i o n  of t h e  n u t r i e n t s  w i l l  be s u c c e s s f u l .  When t h i s  



l e v e l  is reached a  p r e c i p i t a n t ,  such a s  alum, is added. T h i s  

p r e c i p i t a t e s  t h e  n u t r i e n t s  i n  t h e  wate r  making it d i f f i c u l t  f o r  

a q u a t i c  p l a n t s  t o  su rv ive .  

Normally t h e  p l a n t s  d i e  and f a l l  t o  t h e  bottom where 

b a c t e r i a  d i g e s t  t h e  dead p l a n t  m a t t e r  and r e l e a s e  n u t r i e n t s  f o r  

new growths of a q u a t i c  p l a n t s .  But t h e  a e r a t i o n  system s u p p l i e s  

a e r o b i c  b a c t e r i a  w i t h  oxygen t o  a c c e l e r a t e  t h e  decomposit ion and 

a t  t h e  same t i m e  r a i s e s  t h e  oxygen conten t  of  t h e  bottom water s o  

t h a t  t h e  wate r  w i l l  r i s e ,  c a r r y i n g  t h e  n u t r i e n t s  t o  t h e  s u r f a c e  

where t h e y  w i l l  be  r e l e a s e d  i n t o  t h e  a i r .  T h i s  method has  been 

used  i n  F l o r i d a  w i t h  some s u c c e s s f u l  r e s u l t s .  The c o s t  of  t h i s  

system ranges  from $800-$1200 f o r  a  one a c r e  l ake .  The system 

r e q u i r e s  l i t t l e  maintenance and o p e r a t i n g  c o s t s  of  t h e  a e r a t o r  

run about $6 p e r  month. 

3 )  Drawdowns: By lowering t h e  water  l e v e l  i n  a  l a k e  

t h e  a q u a t i c  v e g e t a t i o n  i n  marg ina l  a r e a s  and i n  t h e  exposed p o r t i o n s  

of t h e  l a k e  d ry  o u t  and d i e .  These p l a n t s  a r e  then r ep l aced  by 

t e r r e s t r i a l  p l a n t s  which w i l l  d i e  when t h e  l a k e  l e v e l  is r e e s t a -  

b l i s h e d .  I t  is recommended t h a t  t h e  l a k e  be drawndown once i n  

February o r  March and once i n  August o r  September. Each t ime t h e  

l a k e  bottom should be  exposed t o  s u n l i g h t  f o r  a p e r i o d  of two t o  

t h r e e  months b e f o r e  t h e  l a k e  is  allowed t o  r e f i l l .  T h i s  method 

has  been more s u c c e s s f u l  w i t h  submerged and emergent p l a n t s  t han  

wi th  f l o a t i n g  p l a n t s ,  such a s  t h e  wate r  hyac in th  (Eichhorn ia  

c r a s s i p e s ) .  T h i s  is due t o  t h e  f a c t  t h a t  t h e  drawdown wi th  k i l l  

t h e  p l a n t ,  bu t  no t  t h e  s eeds .  When t h e  l a k e  is r e f i l l e d ,  t h e  s e e d s  

germina te  and t h e  l a k e  is once a g a i n  covered wi th  hyac in ths .  



4) Lake Bottom Sealing: Most of t h e  bottom sediments 

of a  l a k e  con ta in  s i g n i f i c a n t  amounts of  n u t r i e n t s .  The t r a n s p o r t  

of t h e s e  n u t r i e n t s  can be  suppressed by us ing  a p l a s t i c  o r  rubber  

l i n e r .  Bes ides  suppres s ing  t h e  n u t r i e n t  r e l e a s e ,  t h e  l i n e r  o f t e n  

i n h i b i t s  r o o t e d  submerged and emergent p l a n t  growth because t h e r e  

is no sediment f o r  t h e  p l a n t s  t o  t a k e  r o o t  i n .  

One o f  t h e  most common l i n e r s  used i s  a  p e r f o r a t e d  

po lye thy lene .  The p e r f o r a t i o n s  a l l ow f o r  t h e  v e r t i c a l  t r a n s p o r t  

of  g a s e s  whi le  suppres s ing  n u t r i e n t  r e l e a s e .  The c o s t  of l i n i n g  

a  one a c r e  l a k e  w i t h  t h i s  m a t e r i a l  would be  approximately  $10,000. 

The l i n e r  w i l l  l a s t  about 15-20 y e a r s  i f  no t  exposed t o  s u n l i g h t .  

The l i n e r s  a r e  u s u a l l y  covered wi th  sand t o  avoid t h i s  problem. 

The po lye thy lene  c o s t s  20Q/square f o o t ,  and i n s t a l l a t i o n  c o s t s  

about 19-5Qlsquare f o o t .  

5)  Lake Deepening: Many l a k e s  a r e  c o n s t r u c t e d  which 

a r e  very  sha l low,  ranging  from t h r e e  t o  f i v e  f e e t  i n  dep th .  Shal-  

low l a k e s  prov ide  a  g r e a t e r  a r e a  f o r  a q u a t i c  p l a n t s  t o  grow. To 

adequa te ly  c o n t r o l  weeds i n  t h i s  s i t u a t i o n ,  t h e  l a k e  should be  

d ra ined  and deepened. 

The c o s t  of  deepening a  l a k e  range  from $2000/acre  

t o  $5000/acre depending on who g e t s  t h e  f i l l  d i r t .  The c o s t s  

i n c r e a s e  i f  a c c e s s  t o  t h e  l a k e  i s  l i m i t e d .  

CONCLUSION 

T h i s  homeowner's guide has  reviewed t h e  v a r i o u s  t echn iques  

a v a i l a b l e  t o  p revent  and c o n t r o l  a q u a t i c  weeds. I f  t h e  wate r  weed 

problem is d iscovered  i n  t ime ,  a  g r e a t  d e a l  of  money and energy 



can be saved.  I t  is much e a s i e r  t o  rake a few weeds f r o m  t h e  

margins of a l a k e  than  it is t o  have t h e  e n t i r e  l a k e  chemical ly  

t r e a t e d .  L a s t l y ,  remember t h a t  i n  o r d e r  t o  have a n i c e  yard ,  

r e g u l a r  and proper  maintenance i s  needed; t h e  same h o l d s  t r u e  f o r  

a l a k e .  
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APPENDIX I: NOTIFICATION PROCEDURES 

Where p r o j e c t  n o t i f i c a t i o n  is t o  be made. 

Under c a t e g o r i e s  where n o t i f i c a t i o n  is r e q u i r e d ,  n o t i f i c a -  
t i o n  s h a l l  be made t o  t h e  Regional  O f f i c e  of t h e  F l o r i d a  
Game and Fresh  Water F i s h  Commission (See Appendix I I ) ,  
a c t i n g  a s  a g e n t s  f o r  t h e  Department of  Na tu ra l  Resources.  
Con t ro l  o p e r a t i o n  w i l l  no t  proceed u n t i l  bo th  n o t i f i c a t i o n  
and accep tance  have been confirmed. 

Responsible  Pa r ty - -No t i f i ca t ion  may be submit ted t o  t h e  
F l o r i d a  Game and Fresh  Water F i s h  Commission on ly  by t h e  
government agency,  company, c o r p o r a t i o n  o r  o t h e r  person 
i n i t i a t i n g  t h e  weed c o n t r o l  program and l e g a l l y  r e s p o n s i b l e  
f o r  t h e  wa te r s  i n  t h e  c o n t r o l  a r e a  and no t  by an i n d i v i d u a l  
commercial a p p l i c a n t .  

P r o j e c t s  r e q u i r i n g  no n o t i f i c a t i o n  b e f o r e  a p p l i c a t i o n .  

I f  each  of t h e  fo l lowing  c r i t e r i a  i s  m e t  by t h e  p r o j e c t ,  
no n o t i f i c a t i o n  i s  neces sa ry .  
1. The wate r  t o  be t r e a t e d  must b e  on p r i v a t e  p r o p e r t y  

and on ly  one landowner involved.  
2 .  The chemical  o r  c o n t r o l  means t o  be used must be non- 

t o x i c  t o  f i s h .  
3 .  I f  chemicals  a r e  used ,  t h e y  must b e  used a s  t h e  l a b e l  

d i r e c t s .  
4 .  There must be  a  minimal hazard of t h e  chemical  used i n  

t h e  t r ea tmen t  spread ing  t o  t h e  p r o p e r t y  of o t h e r  land-  
owners. 

I f  t h e  wate rs  t o  be  t r e a t e d  f i t  a l l  t h e  requi rements  of t h e  
above ca t ego ry ,  except  t h a t  more than  one landowner is in- 
volved,  then u n l e s s  t h e  r e s p o n s i b l e  p a r t y  has  t h e  w r i t t e n  
consent  of a l l  landowners of wa te r s  t o  be t r e a t e d ,  n o t i f i -  
c a t i o n  of t r ea tmen t  must be  made t o  t h e  Regional  O f f i c e  of 
t h e  F l o r i d a  Game and Fresh  Water F i s h  Commission. 

P r o j e c t s  r e q u i r i n g  n o t i f i c a t i o n  b e f o r e  a p p l i c a t i o n .  

I f  t h e  wate r  t o  be t r e a t e d  i s  almost  complete ly  surrounded 
by p r i v a t e  landowners,  bu t  a c c e s s i b l e  t o  t h e  p u b l i c  through 
a  p u b l i c  boa t  ramp o r  some o t h e r  p u b l i c  f a c i l i t y ,  then  n o t i -  
f i c a t i o n  must be made. 

Where any wate r  t o  be t r e a t e d  is a  p u b l i c  wate r  supply 
source  o r  may flow i n t o  a  waterway which is a  p u b l i c  wate r  
supply sou rce ,  t h e  proposed chemical  t o  b e  a p p l i e d  s h a l l  
have Fede ra l  l a b e l  approval  f o r  u s e  under t h e s e  c o n d i t i o n s  
o r  have approval  of t h e  Department of  Hea l th  and R e h a b i l i t a -  
t i v e  S e r v i c e s  and n o t i f i c a t i o n  s h a l l  be made. 



If t h e  a q u a t i c  weeds a r e  t o  be mechanical ly  ha rves t ed  then  
no n o t i f i c a t i o n  is necessary  u n l e s s  p u b l i c  wa te r s  a r e  t o  
be h a r v e s t e d , o r u n l e s s  t h e r e  i s  an imminent danger of spread-  
ing  t h e  i n f e s t a t i o n  of a q u a t i c  weeds d u r i n g  h a r v e s t i n g .  

Type of n o t i f i c a t i o n  and i n c l u s i o n  i n  n o t i f i c a t i o n .  

P r o j e c t  n o t i f i c a t i o n - - W r i t t e n  n o t i f i c a t i o n  is r e q u i r e d  f o r  
r e s p o n s i b l e  p a r t i e s  who main ta in  an annual  o r  p e r i o d i c  weed 
c o n t r o l  program. The program o r  weed c o n t r o l  " p r o j e c t "  
should d e s c r i b e  a  p lan  f o r  weed c o n t r o l  t o  cover  a  p e r i o d  
of a t  l e a s t  s i x  months. S u f f i c i e n t  pe r iod  of t ime must be 
al lowed between n o t i f i c a t i o n  and t h e  d a t e  of a p p l i c a t i o n  
f o r  i n s p e c t i o n  by t h e  Regional  O f f i c e  Personne l .  The n o t i -  
f i c a t i o n  is t o  i n c l u d e ,  bu t  n o t  l i m i t e d  t o  t h e  fo l lowing:  
1. Name and a d d r e s s  of r e s p o n s i b l e  p a r t y .  
2 .  Name and a d d r e s s  of chemical  a p p l i c a t o r .  
3 .  Approximate d a t e  o r  d a t e s  of  a p p l i c a t i o n  and d u r a t i o n  

of p r o j e c t .  
4. S p e c i f i c  l o c a t  ion of a p p l i c a t i o n s .  
5. Name of chemical  ( g i v e  t r a d e  name, a c t i v e  i n g r e d i e n t s  

and percen tage)  t o  b e  used i n  each i n s t a n c e  and r e s u l t -  
i ng  concen t r a t i on  i n  t h e  wate r  upon a p p l i c a t i o n .  

6 .  Technique of a p p l i c a t i o n .  
7. Evidence t o  suppor t  t h e  n e c e s s i t y  t o  use  a t o x i c  chemi- 

c a l  r a t h e r  than  a  non- toxic  chemical  o r  mechanical method. 
8. Documentary ev idence  of a c c e p t a b i l i t y  of "new" t o x i c  

chemicals .  
9. Suppor t ing  in format ion  t o  i nc lude  maps showing l o c a t i o n s  

keyed t o  t h e  n o t i f i c a t i o n  r e p o r t .  
10. Give name of a q u a t i c  weed t o  be c o n t r o l l e d  i n  each a r e a .  

Appl ica t ion  no t i f i ca t ion - -The  a p p l i c a t i o n  n o t i f i c a t i o n  should 
be  i n  w r i t t e n  form and w i l l  b e  used t o  r e p o r t  t h e  s p e c i f i c  
d a t e  and t ime of an a p p l i c a t i o n  of t h e  t o x i c  chemical  which 
was desc r ibed  i n  t h e  p rev ious ly  submit ted P r o j e c t  n o t i f i c a -  
t i o n .  The a p p l i c a t i o n  n o t i f i c a t i o n  is t o  b e  prov ided  by t h e  
person doing t h e  a p p l i c a t i o n ,  whether employee of  t h e  Respon- 
s i b l e  P a r t y  o r  a  commercial a p p l i c a t o r .  

I n c i d e n t a l ,  t e s t  o r  o t h e r  s i n g l e  occurence n o t i f i c a t i o n - -  
The n o t i f i c a t i o n  f o r  i n c i d e n t a l  t e s t  o r  s i n g l e  occu r rence  
a p p l i c a t i o n  must be i n  w r i t i n g ,  i nc lud ing  in format ion  re- 
q u i r e d  f o r  t h e  " p r o j e c t "  n o t i f i c a t i o n .  



APPENDIX 11: LOCATIONS OF REGIONAL BOTANISTS 



APPENDIX 111: 
INFORMATION REGARDING FLORIDA WEED CONTROL 

The F l o r i d a  Aquatic Weed Con t ro l  Act ,  which was passed by 
t h e  1970 L e g i s l a t u r e ,  has  given t o  t h e  Department of Na tu ra l  Resour- 
c e s  t h e  a u t h o r i t y  t o  d i r e c t  t h e  c o n t r o l ,  e r a d i c a t i o n  and r e g u l a t i o n  
of noxious  a q u a t i c  weeds and t h e  r e s e a r c h  and p lanning  r e l a t e d  t o  
s a i d  a c t i v i t i e s  a s  provided by law s o  a s  t o  p r o t e c t  human h e a l t h ,  
s a f e t y  and r e c r e a t i o n  and t o  t h e  g r e a t e s t  degree  p r a c t i c a l  p r even t  
i n j u r y  t o  p l a n t  and animal l i f e  and p rope r ty .  

The Department of Na tu ra l  Resources h a s  a l s o  been given t h e  
r e s p o n s i b i l i t y  of  co-ord ina t ing  t h e  a c t i v i t i e s  of a l l  p u b l i c  b o d i e s ,  
a u t h o r i t i e s ,  agenc ie s  and s p e c i a l  d i s t r i c t s  charged w i t h  t h e  
c o n t r o l  o r  e r a d i c a t i o n  of a q u a t i c  weeds and p l a n t s .  I t  may d e l e g a t e  
a l l  o r  p a r t  o f  such f u n c t i o n s  t o  t h e  D iv i s ion  of Game and Fresh  
Water F i sh .  The Department a l s o  h a s  t h e  r e s p o n s i b i l i t y  t o  pro-  
mote, develop and suppor t  r e s e a r c h  a c t i v i t i e s  d i r e c t e d  toward t h e  
more e f f e c t i v e  a n d . e f f i c i e n t  c o n t r o l  o f  a q u a t i c  p l a n t s  and is author-  
i z e d  t o  accep t  dona t ions ,  g r a n t s  and s e r v i c e s  from bo th  p u b l i c  and 
p r i v a t e  s o u r c e s ,  and t o  c o n t r a c t  o r  enter  i n t o  agreement w i th  p u b l i c  
or p r i v a t e  a g e n c i e s  o r  c o r p o r a t i o n s  f o r  r e s e a r c h  and development 
of  a q u a t i c  p l a n t  c o n t r o l  methods o r  f o r  t h e  performance of a q u a t i c  
p l a n t  c o n t r o l  a c t i v i t i e s .  I t  has  t h e  r i g h t  t o  c o n s t r u c t ,  a c q u i r e ,  
o p e r a t e  and ma in t a in  f a c i l i t i e s  and equipment and e n t e r  upon, o r  
a u t h o r i z e  t h e  e n t r y  upon, p r i v a t e  p r o p e r t y  f o r  t h e  purpose of 
making su rveys  and examinat ions  and t o  engage i n  a q u a t i c  p l a n t  
c o n t r o l  a c t i v i t i e s ,  and such e n t r y  s h a l l  not  be deemed a t r e s p a s s .  

The Department of  Na tu ra l  Resources has  d e l e g a t e d  t o  t h e  
D iv i s ion  of G a m e  and Fresh  Water F i s h  t h e  r e s p o n s i b i l i t y  f o r  a l l  
hyac in th  c o n t r o l  o p e r a t i o n s  c a r r i e d  o u t  by s t a t e  crews,  a q u a t i c  
weed c o n t r o l  o p e r a t i o n s  i n  co-operat ion wi th  t h e  Corps of Engineers  
and t h e  r i g h t  t o  i s s u e  pe rmi t s  r e q u i r e d  by r u l e s  and r e g u l a t i o n s  
of t h e  Department. 


