Course:
03.431

Aquaculture

Unit 10:

Water Requirements for Aquaculture
Lesson 1:

Water Qualities, Measurements, and Alterations

QCC:
??????????
Objectives: 

1.
Explain why water is important in aquaculture.

2. Explain the quality features of water for aquaculture.

3. Define terms related to water quality management.

4. Calculate treatments for volumes of water.

5. List causes of dissolved oxygen loss
6. List signs of dissolved oxygen efficiency
7. Describe the prevention of oxygen depletion
8. List methods of correcting dissolved oxygen deficiency
9. Know the causes of turbidity
10. List the purposes of liming
11. Describe the properties of water
12. List cations and anions found in water 

13. Describe why and how aquatic solutions change
14. Explain how changes in water affect aquatic life
15. Match compounds and elements with their chemical formulas and symbols
16. Discuss the role of temperature in oxygen management
17. List chemicals, compounds and elements that are detrimental to water quality
18. Understand the importance of nitrogen compounds in water-quality management
19. Complete statements about pH and water quality
Teaching Time: 
Classroom: ? minutes

Laboratory: ? minutes
References:
Parker, Rick.  Aquaculture Science.  Delmar Publishers.  Albany, NY.  

Materials and Equipment:
Computer
DVD Player

Projector


Presentation Software

Teaching Procedure

1. Identify units of measure associated with water quality in Aquaculture

a. Parts per Million (ppm)/Milligram per Liter (mg/l)

b. Parts per billion (ppb)/Microgram per liter (mcg/l)

c. Parts per thousand (ppt)

d. Grams per liter (g/l)

e. Equivalents per million

2. pH – one of the most common water tests

a. Measure of hydrogen ions in the water

b. pH scales spans from 0 to 14 with 7 being neutral

c. pH scale is logarithmic – every one unit change in pH represents a ten-fold change in acidity

d. Measurements above 7 are basic and below 7 are acidic

e. Acid and Alkaline (basic) death points for fish (approximate) are pH 4 and 11

f. Growth and reproduction can be affected between pH 4 and 6 and pH 9 and 10 for some fish

g. pH also affects the toxicity of other substances such as ammonia and nitrite

3. Temperature – all species tolerate slow seasonal changes better than rapid changes

a. Thermal stress – occurs when temperatures change more than 2 to 3 degrees F in 24 hours

b. Heat capacity

4. Salinity – measure of the total concentration of all dissolved ions in water

a. Sodium chloride (NaCl) in the principal ionic compound in seawater

b. Most inland ponds contain substantial concentrations of other ionic compounds (salts) such as compounds of sulfate and carbonate

5. Total Dissolved Solids – this measurement is made by weighing the residue of an evaporated sample after passing it through filter paper (non filtered results would be Total solids)

6. Major Dissolved Ionic Components

a. Compounds

i. Calcium

ii. Magnesium

iii. Sulfate

iv. Chloride

v. Nitrate

vi. Phosphate

vii. Fluoride

viii. Silica

ix. Potassium

b. Sodium Absorption Ratio – used to check the alkali hazard of irrigation water

c. Sodium Percentage – irrigation water test that compares the amount of sodium to all cations present

d. Total Alkalinity and Total Hardness – measure of the basic substances of water

i. Usually carbonates or bicarbonates

ii. Measurement expressed in mg/l if equivalent calcium carbonate

e. water hardness – ppm of CaCO3

f. Lime Requirements – test to determine the amount of liming needed to neutralize acid because of leached-out cropland cations

7. Suspended Solids and Turbidity

a. Suspended Solids – unfiltered residue 

i. usually less than 2000 mg/l in muddy pond water 

ii. many times this is needed to directly affect fingerlings and adult fish

b. Turbidity – measure of suspended solids and is given in turbidity units

i. Fish reproduction is affected at less than 500 mg/l

8. Trace Elements

a. Aluminum

b. Arsenic

c. Barium

d. Beryllium

e. Cadmium

f. Chromium

g. Cobalt

h. Copper

i. Iron

j. Lead

k. Manganese

l. Mercury

m. Molybdenum

n. Nickel

o. Selenium

p. Silver

q. Zinc

9. Dissolved Gases

a. Oxygen

i. Low levels stress fish

ii. Management techniques to prevent HOH depletion

1. monitoring at critical times

2. avoid overfeeding

3. proper stock level

4. avoid over fertilization

5. control plant growth

6. aeration

7. circulation

iii. Refer to text: Aquaculture Science to more completely discuss the nature of dissolved oxygen 

b. Carbon Dioxide

i. Highly soluble in water

ii. Interferes with ability of aquatic animals to extract oxygen

c. Nitrogen

i. Nitrite – basic product of matter decomposition

ii. Nitrite changes to nitrate if oxygen is present

iii. Nitrite measurement greater than 1ppm could cause fish death

d. Ammonia

i. Is a problem with intense confinement

ii. Is a waste product of protein metabolism by aquatic animals

e. Hydrogen Sulfide 

i. Rotten egg gas

ii. Present in some well waters

iii. Highly oxidizing

iv. Toxicity depends on pH and dissolved oxygen

v. Aeration provides a means of some control

f. Chlorine

i. Present at approx 1 mg/l in municipal water supplies – fish succumb quite easily at these levels 

g. Methane – usually only a problem at excessively high levels

10. Organic Material and Its Breakdown Products

a. Total Organic Carbon

b. COD – chemical oxygen demand

c. BOD – Biochemical oxygen demand

d. Chlorophyll – gives an estimate of plant life suspended in the water column

e. Oil and Grease

i. Float on surface (most)

ii. Aquatic animals suffer at rates above 0.1 mg/l where the oily products are not those of the natural release of plants or other living agents of the pond

f. Pesticides

i. Not natural

ii. Determined by past human activity

iii. More toxic to crustaceans than fish

11. Other Factors

a. Soil

b. Rainfall

c. Evaporation

d. Light

e. Odor

f. Color

Summary
Evaluation
Written test
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