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Common Misunderstandings
 Clear water is productive/good.
 Fish need rooted vegetation.

(cover/shade/habitat)
 Fish need deep water (cool/sanctuary).
 Crappie and Hybrid sunfish (bream) are 

OK to stock in a bass pond.
 I need to add bass and other fish to my 

pond ever few years.
 I should practice “catch and release”. 



What are we growing?

Herbivores?



We are growing...

Carnivores/Predators!



Reality Check √
 Fish are cold-blooded

– Temperature of their environment
– Low energy needs
– Do not have to grow (will stunt)

 Fish do not chew their food
– Basically swallow their food whole
– Mouth size determines prey size
– Little food = little or no growth



Must shallow prey (forage) 
whole





Food Chains
 Land (terrestrial)

Plants – Herbivore – Carnivore
Grass – Rabbit – Coyote

 Water (aquatic)
Plants – Herbivore – Carnivore 

Algae – Zooplankton – Fish fry
Plants – Detritus – Detritivore – Carnivore –

Carnivore
Algae – Detritus – Worms/insects – Sunfish -
Bass



So the question is 
how to develop a 
strong food chain?



Microscopic Algae – “green water”



Zooplankton

Tiny floating 
protozoans,
insects and 
crustaceans 



Aquatic Herbivores





Detritus



Detritus and Periphyton



Invertebrates =
crustaceans, insects, 
mollusks, and worms.
















Detritus - periphyton
Plants – Algae and Macrophytes

Zooplankton, Worms, Insects, 
Crustaceans, etc.

1,000 lbs

100 lbs

10 lbs

1 lbs

Pond Food Chain



Fertilization
 Limiting nutrient in ponds

– Phosphorous - precipitates to pond 
bottom and is trapped in the mud...

– that is why rooted plants do so well, 
they have access to the phosphorous

 Nitrogen usually present but needs 
some supplementation



Fertilizers



Fertilizers
 Increase fish production by 4-6 

times
– unfertilized = 75-100 lbs/acre
– fertilized = 250-600 lbs/acre

 20-20-5 granular
 10-34-9 liquid
 10-52-0 powered
 10-50-0 time-release

 Do not fertilize rooted vegetation
 Do not over-fertilize



Secchi Disk
18-24 inches = good bloom

>24 inches = fertilize

12-15 inches = to dense

<12 inches = oxygen 
depletion



Automatic feeders



Rooted vegetation
Little direct consumption
Slow to decompose

To dense
Prey avoidance
Oxygen deletions

Often leads to stunted populations



How can a bass catch 
prey in this mess?



Bushy Pondweed Control Study
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Stocking





Stocking (per surface acre)
 Ponds 1 acre and greater

– Largemouth Bass and Sunfish
– Catfish ?

 Ponds less than 1 acre
– Catfish and Fathead Minnows

(not bluegill !!!)



Stocking (per surface acre)
 Fertilized

– 100 largemouth bass (2-4 inches)
– 1000 sunfish

 1000 bluegill or 
 800 bluegill and 200 redear
 100+ catfish

 Unfertilized
– 50 largemouth bass
– 500 bluegill or 400 bluegill + 100 redear



Bluegill sunfish



Redear Sunfish or Shellcracker



Catfish?
 Will you fish for them?

– Catfish reduce food available to bass and 
sunfish

– will not reproduce successfully in bass and 
sunfish pond!

 Stock 50 per acre if not fertilizing or feeding
– 100 - 200 per acre if fertilizing or 

occasional feeding (once or twice a week)



Stocking Catfish Only Ponds
 Fertilized - 100 to 200 per acre

– fathead minnows - 5 to 15 pounds per acre
 Feeding - 200 to 500 per acre

– fathead minnows - 5 to 15 pounds per acre
– commercial feeds
– < 15 pounds per acre per day
– < 35 pounds per acre per day with 

aeration



Maybe you have too many!



Other Species
 Compete for food/prey
 Affect spawning - eat eggs
 Prey on young bass



Unwanted Species
 Crappie - high reproduction and 

competitor/predator
 Shiner minnows - eat eggs and fast
 Gizzard shad - become to large, competitor
 Bullheads/mud cats - competitor/predator
 Common carp - eat eggs and competitor
 Green sunfish - competitor/predator
 Hybrid sunfish - low reproduction (no prey) 

and production of green sunfish



Crappie = over-reproduction

3 years old!



So what usually goes 
wrong with the fish 

population?

Overpopulation!



Bass Condition
Enlarged tail and eye

Skinny body

Stunted Bass



Bass do not choose to be anorexic –
they will consume prey of the proper 
size if it is available!



Selective harvest of bass 
is a primary management 
technique!



Common Pond Problems
Oxygen depletions
Aquatic vegetation
Predators and pests

–Competitive species of fish
–Birds, otters, raccoons, etc.



Dissolved Oxygen
 Range 0 to 20 ppm (mg/L)

– Optimum = 60% of saturation
– Saturation increase with decreasing 

temperature
– lowest in summer and at night
– below 3ppm in summer stressful

 Driven by photosynthesis (70-90%) 
and wind action (10-30%)



0

2

4

6

8

10

12

14

16

32 41 50 59 68 77 86 95 104

Oxygen Saturationppm

°F


Chart1

		32

		41

		50

		59

		68

		77

		86

		95

		104





Sheet1

		bill		5

		sal		2

		kim		3

		jo		4

		32

		41

		50

		59

		68

		77

		86

		95

		104





Sheet2

		





Sheet3

		







Dissolved Oxygen Cycle
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When do D.O. 
problems occur?

 Nights in summer 
– Heavy aquatic weed infestation
– Too many fish
– Over feeding

 Decomposition of plants, manure, etc.
– Aquatic plant treatments
– Manure/vegetation after heavy rainfall

 Turn-over
– Following cool wind and rain



PTO aerators



Electrical aerators



Why does aquatic vegetation 
become a problem in small 

impoundments?
 What do plants need for growth?

– Water
– Sunlight
– Nutrients

 Ponds are nutrient sinks – accumulate 
nutrients from watershed and groundwater 
over time!



Why aquatic plants are so 
invasive?

 Propagate by:
– Seeds
– Fragments
– Roots 
– Vegetative offshoots

 Tolerate flooding and drought



Roots and Shoots











aquaplant.tamu.edu

fisheries.tamu.edu



I hope 
you 

enjoyed 
it! 
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