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By Dana L. Bigham
University of Florida-IFAS

Most aquatic applicators and plant 
management programs are accused 
by the public of creating “muck-filled 
lakes.” How many times have you 
heard “this lake had a sand bottom be-
fore those control programs started?” 
The best way to counter these claims is 
by increasing your understanding of the 
role of organic matter in lake biology. 

Florida lakes are generally shallow and 
highly productive, because climate condi-
tions and naturally occurring nutrients al-
low aquatic and wetland plants to rapidly 
grow in rivers, floodplains, and littoral ar-
eas which create large amounts of organic 
matter. The natural production of organic 
matter is essential for healthy, productive 
ecosystems and is the natural basis of lake 
aging and secession. The organic matter is 
also the base of the food chain supporting 
large populations of fish and wildlife in 
Florida aquatic ecosystems. 

Dead Plant Material 
Drives the Food Chain

Organic compounds contain carbon 
molecules and are produced primarily 
through photosynthesis. Decomposition is 
the breakdown of these formerly living or-
ganisms and is driven primarily by microflo-
ra, such as fungi, bacteria, and invertebrates. 
Deposited organic material that remains in a 
system is called detritus. Detritus accumula-
tion on lake and river bottoms occurs over 
time and is typically a very slow process. 

Annual and perennial plants, trees, and 
submersed aquatic plants differ from one 
another in productivity. Productivity is a 
measure used to compare growth per unit 
area over time. The productivity of a particu-
lar plant plays a role in how much organic 
matter the plant is capable of depositing in 
a system. Production can be expressed in 
many ways, but for the purpose of this paper 
we will define productivity as the amount of 
dry weight produced per acre per year. 

The standing crop of biomass is usually 
measured by collecting the plants in a spe-
cific area (square foot, square yard, etc.), 

drying the plants, and calculating a value 
that is converted to pounds per acre. This 
is a one-time measurement that can be re-
peated periodically to measure the change in 
biomass within a given system. The standing 
crop of biomass can then be used to estimate 
productivity. 

Some Plants Produce Too Much 
Organic detritus is the portion of decom-

posing plant material that accumulates over 
time. This portion is usually much less than 
the plant’s total production due to organisms 
that consume detritus, including microbes, 
detritivores, insects, some fish, worms, etc... 
Plants require sunlight for growth, but they 
need nutrition as well. The cycle of organic 
production and decomposition replenishes 
the essential nutrients in the aquatic system 
and supplies energy in the form of carbon to 
plants and a host of microorganisms. Lakes 
with higher nutrient levels generally have 
greater biological productivity. Lakes with 
higher biological productivity are able to 
support a greater number of macrophytes, 
macroinvertebrates, fish, wildlife, and algae.  

Nothing lives forever, and plants grow 
at different rates, so natural organic accu-

Understanding Organic 
Accumulation of Selected 
Aquatic Plants in Florida
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mulation due to plant productivity varies 
from site to site. Organic deposition from 
macrophytes occurs mostly in autumn and 
winter in temperate locations, whereas this 
process is almost continuous in tropical and 
subtropical areas. Balanced ecosystems typi-
cally lose organic matter at about the same 
rate new organic matter is produced. Less 
balanced systems, however, may accumulate 
excessive organic detritus and nutrients. 
High nutrient levels can cause algal blooms, 
which often reduce water clarity and limit 
light penetration to aquatic plants. Also, de-
composers use oxygen to break down organ-
ic material in a system. Therefore, when large 
amounts of organic matter are produced by 
algae or plants, oxygen in the water column 
is depleted by decomposers and becomes 
unavailable to the flora and fauna that re-
quire oxygen for growth. 

Water hyacinth, hydrilla, and cattails be-
have like annual plants in both the northern 
states and most of Florida. Most of the plant 
material produced by waterhyacinth and 
hydrilla throughout the year dies back in the 

winter, and in the spring, new growth arises 
from a few buds, stems, and tubers. The 
aboveground growth of cattail also dies back 
each year, and the plants regrow in the spring 
from underground rhizomes. During the fall, 
the production of new growth ceases, and 
dead tissue is decomposed by microfauna. 
Some of this dead tissue, however, is depos-
ited on the bottom of the system.

There is a season-long balance between 
production of new growth and senescence 
of old growth. The annual productivity of 
undisturbed hydrilla ranges from 1 to 3 tons 
of dry weight per acre per year, whereas un-
distributed populations of waterhyacinth 
and cattail typically produce as much as 10 
to 20 tons of dry weight per acre per year. 
Annual organic matter accumulated in tanks 
with undisturbed populations of hydrilla, 
waterhyacinth, and cattails are shown in Ta-
ble 1. Accumulated organic matter attribut-
able to these plants varies from 1 to 5 tons of 
dry weight per acre per year, which is about 
1/4 to 1/3 of the total annual production of 
the plants.  

Emergent and river bottom 
vegetation such as cattails and 
cypress trees product large amounts 
of organic matter, which contributes 
significantly to the detritus in Florida 
waterways. This photo was taken 
by Lyn Gettys on Lake Ocklawaha in 
March 2009. Note the dead cattail 
leaves from last year’s growth and 
the new leaves on the Cypress trees.

The use of herbicides in aquatics 
is a contentious issue. Some people 
fail to consider the amount of organic 
matter produced by uncontrolled plant 
populations. Instead some people fo-
cus on the organic matter deposited 
to lake bottoms or aquatic ecosystems 
when herbicide-treated plants die. Any 
management activity, mechanical har-
vesting, or herbicide treatment that 
reduces growth will reduce organic 
production and detritus accumulation 
in the long run. For example, Dr. Haller 
at the Center for Aquatic and Invasive 
Plants (IFA) treated a pond in 1981 to 
control waterhyacinth and practiced 
maintenance control for six years. A 
total of 4.8 tons per acre of organic 
matter accumulated in the first year of 
treatment. In subsequent years, there 
was essentially no hyacinth growth and 
no additional accumulation of organic 
matter. An adjacent control pond with 
untreated water hyacinth accumulated 
1.7 tons or organic matter per acre per 
year, for a total of 10.2 tons per acre 
over the six-year period. Therefore, 
maintenance control of waterhyacinth 
reduced organic matter accumulation 
by 5.4 tons over the six-year period. 

A number of studies have examined 
the effect of litter fall in river forests 
and mangroves on organic cycling in 
aquatic systems, but little research has 
been conducted to study the role of 
aquatic plants in these systems. It may 
not be possible to directly compare 
data regarding these different sources 
of organic matter, but together, these 
data can provide a general understand-
ing of the value and magnitude of or-
ganic matter production and cycling. It 
is important to recognize that organic 
deposition from undisturbed popula-
tions of macrophytes is a natural occur-
rence, and that emergent aquatic plants 
and river forests likely add significant 
amounts of organic matter to Florida 
waterways, although annual deposi-
tion of organic detritus varies greatly 
between water bodies. Organic matter 
cycling plays an important role in the 
ecological health of water bodies. The 
control of waterhyacinth and other 
invasive aquatic plants reduces their 
productivity and also reduces organic 
detritus accumulation over time. 

Untreated Water Hyacinth
Doubles Muck Production
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The organic matter contribution of river 
forests and mangroves to aquatic systems 
is different in many ways from the contri-
butions of true aquatic plants. Most trees 
that colonize the fringes of rivers and other 
bodies of water are long-lived perennial spe-
cies, with much of their annual productiv-
ity stored as wood, above-ground branches, 
leaves, and below-ground roots. These spe-
cies contribute organic matter mostly in the 
form of cellulose-rich, slowly decaying twigs 
and leaves. These cellulose-rich forms are very 
important to nutrient cycling and the support 
of aquatic and marine fauna. Leaf and litter 
fall in river forests is highly variable, and the 
amount of organic matter contributed to riv-
ers and lakes is largely dependent on the area 
of the floodplain. The annual organic matter 
contribution of these ecosystems is similar to 
that of floating and emergent plants, ranging 
from 1.5 to more than 5 tons of dry weight per 
acre per year. 
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ORGANIC MATTER  
PRODUCTION RATES

ANNUAL 
TONS 
DW/

ACRE/
YEAR

REFERENCE

WATER HYACINTH 5.3 MOORHEAD ET AL., 1988

5.2 JOYCE, 1985

CATTAIL 3 KIRSCHNER ET AL. 2001

4.2 ALVAREZ AND BÉCARES, 
2006

HYDRILLA 1.3 JOYCE ET AL., 1992

FLORIDA CYPRESS  
(FLOODPLAIN) 

3.2 DUEVER ET AL., 1984;  
CARTER ET AL., 1974 

FLORIDA CYPRESS  
(STILL-WATER)

1.6 BURNS, 1978;  
CARTER ET AL. 1974 

FLORIDA CYPRESS DRAINED 
(FLOODPLAIN)

1.4 BURNS, 1978 

FLORIDA MANGROVE (ES-
TUARINE)

5.2 SELLS, 1977;  
SNEDAKER AND BROWN, 
1981 

Annual organic matter production (tons dry weight per 
acre per year) from undisturbed plant populations of 
cattails, water hyacinths, and hydrilla compared to leaf-
litter production of cypress river bottoms and mangroves. 


