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June 17, 2014

Mr. Bobby McAlpin
PO Box 190
Grand Saline, TX 75140

Dear Mr. McAlpin:

Piease find the ‘attached water ‘analyses sheets (4 samples) from your two lakes.
Please note the pH of both lakes is at or below the acid death point for fish.

Given the long history of low pH in the two lakes as evidenced by the “liming barge”
built by the previous landowner, | would like to analyze a sample of water from the
upstream res_ervoir to determine if the cause is site-specific to your property.

As | told you yesterday, | would also contact that Natural Resources Conservation
Service to determine if there are any subsoil characteristics that could cause this level

of acidity.
[ have also attached some additional information for your use.

Smcerely,

Dr. B|I[y Higginbotham
Professor & Extension Wildlife and

Fisheries Specialist

Educational programs of the Texas A&M Agrilife Extension Sarvice are open to all people without regard to race, color, sex,disability, religion, age, or national origin.
The Texas A&M University System, U.S. Department of Agriculture, and the County Commissioners Courts of Texas cooperating
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FISHERIES WATER QUALITY ANALYSIS SH7E

Name: f%au”Y W\L iﬂl'{\. Date: { //é

Address:

Pond Name: \LD A W\ Surface Acres: 5‘ O Fish Dying:

pH: Z r Total Alkalinity {ppm): Total hérdhess {ppm): :
Ammonia {ppm): Nitrites {(ppm); Other:

Recommendations:
pH and alkafinity are okay for fish production.

X Increase pH and alkalinity for fish production by adding a minimum of:

1 ton of agricuitural limestone* per surface acre

2 tons of agrigultural limestone* per surface acre

3 tons of agricultural limestone* per surface acre
13 4 tons of agricultural limestone* per surface acre

*Calcium carbonate only - Do not use liming materials containinq hydrated, burnt or quick lime,

Comments: See_ 5‘\_\—9‘\ S\&j— L-k —bnf ()—QA A V€
(S &S&wf‘\‘\“o P tvd .

Sincerely,

Billy Higginbotham
Professor & Extension Wildlife
and Fisheries Specialist

1z SEE BACK FOR MORE INFORMATION
—Understanding Water Quality Analyses ‘

Extension programs serve people of all ages regardiess of socioeconomic level, race, color, sex, religion, disability or nationai origin.
The Texas A&M University System, U.5. Department of Agriculture, and the County Commissioners Courts of Texas Cooperating,




Without good water quality, your fish cannot survive, grow and/or reproduce at their potential, The following
explanations, with 2 minimum of scientific jargon, will help you to better understand your waler analyses,

To Determine Fish Production Potentinl:

@ pH: Measures the acidity or basicity ofyour water on a scale of O (very acid) to 14 (very basic) with a pH of
7.0 being neutral. The good range for pH is 6.5 to 9.0. Fish can seldom survive a pH below 4.0 or above 11.0.
However, pH alone cannot be used to determine agricultural limestone requirements,

® Total Alkalinity: This is the measure of the amount of bases in your water and is normally made up of
carbonates, bicarbonates and hydroxides. 1t is often referred to as the "buffering capacity” of a pond because the
higher the total alkalinity, the more buffered the pond will be against wild fluctuations in pH. Your pond should
have a total aikalinity of 20 ppm minimum. At this [evel, carbon dioxide is trapped and becomes more available
for photosynthesis. This is very important to make your food chain develop properly, especiaily if you plan to

fertilize. Correction is less important if you supplementally feed.

Agricultural limestone will in¢rease both pH and total alkalinity. However, because the calcium carbonate in
agricultural limestone becomes insoluble at a pH level above 8.3, the pH cannot be increased too high if
applications beyond the recommended levels are applied. However, if the pH and alkalinity-are low but fish are
present, the total lime application should be made in stages—-espec:ally for ponds less than 0.10 surface acres.

Il Fish are Sickaylnﬂ

If multiple fish species present are dying, then water quality, not disease, is the likely cause. If you suspect some
type of poHution entered or was dumped in your pond, eontact the nearest TCEQ (Look under “Texas-State
Govemment” in your phone directory.) If you suspect a parasite or disease problem, call a fisheries biologist or the
TAMU Vet Diagnostic Lab (1-888-646-5623) and they can provide a list of vendors that conduct fish diagnostics,

Here are the common tests we conduct (and one we don’t) if water quality is suspected as causing fish losses:
q p g

@ Ammonia:  Due to natural fish metabolism and decay of organic matter, ammonia can be caused by too .many
fish (over 1000 pounds of fish per surface acres), over-feeding or over-fertilization. Ammonia levels over 2 ppm
can cause slow death Joss and over Sppm can accelerate death losses. Ammonia toxicity increases as pH and/or
temperature increase. Addition of freshwater or removal of pondwater off the pond bottom can help alleviate

ammonia toxicity.

@ Nitrites; Nitrites are an intermediate stage in the decomposition of compounds containing nitrogen. High levels
of nitrites can cause "brown blood disease,” where affected fish have blood that is dark or chocolate rather than
bright red in color. Nitrite levels above 0.5 ppm may cause problems. Stock salt can be added to in¢rease the
chloride to nitrite ratic present, However, the source of the elevated organic matter should be reduced whenever

possible.

@ Oxygen: Oxygen levels (less than 3ppm) kill more fish in Texas ponds each year than ail other causes combined.
However, oxygen cannot be accurately checked from a sample; it must be monitored on-site. If you have more

_ than 1000 pounds of fish per surface acre and cloudy weather during the summer, prepare to aerate with a
boat/motor in a fixed position should fish begin to surface in the early morning hours,

Revised 4/9/12

Extension programs serve people of alf ages regardless of socioeconomic level, race, color, sex, refigion, disability or

national origin.
The Texas A&M University System, U.S. Department of Agriculture, and the County Commissioners Courts of Texas

Cooperating.
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FISHERIES WATER QUALITY ANALYSIS SHEET

Name: %bum M V‘nlpw\, Date: é//é //55

Address:

Pond Name: (M?()Q/\ Z & Surface Acres: S Fish Dying:
pH: 45 Total Alkalinity (ppm): 5 __Total hardness (ppm):. .. .

Ammonia (ppm): Nitrites (ppm): __ Other:

Recommendations:
pH and a!kannlty are okay for fISh production.

g Increase pH and alkalinity for fish production by adding a minimum of:

1 ton of agricultural limestone* per surface acre

2 tons of agricultural limestone* per surface acre

3 tons of agricultural limestone* per surface acre
:,g 4 tons of agricultural limestone* per surface acre

*Calcium carbonate only - Do not use liming materials containing hydrated, burnt or quick Iime.

Comments:r——(——cds LS A S‘\(h‘\"ﬁwé O:¢C\~\‘~ &GQLGQ}EH:NQ
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Sincerely,

Billy Higginbotham
Professor & Extension Wildlife
and Fisheries Specialist

= BACK FOR MORE INFORMATION =i
Understanding Water Quality Analyses

Extension programs serve people of all ages regardless of socicecenomic level, race, color, sex, religion, disability or nationat origin.
The Texas AEM University System, U.S. Department of Agriculture, and the County Commissioners Courts of Texas Cooperating.
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FISHERIES WATER QUALITY ANALYSIS S EET
Name: (—% L('J M‘-‘A(PW\_ . Date: é// /L

Address:

Pond Name: ’D/W'Vl Surface Acres: /r Fish Dying: |
oH: “7. 0 TotaiAIkallntty (ppm) | Total hardness (ppm) :

Ammonia (ppm): Nltntes (ppm) | Other.

Recommendations:
pH and alkalinity are okay for fiéh production.

~{ Increase pH and alkalinity for fish production by adding a minimum of:

1 ton of agricultural imestone* per surface acre

2 tons of agricultural limestone* per surface acre

3 tons of agricultural [imestone* per surface acre
X 4 tons of agricultural limestone* per surface acre

*Calcium carbonate only - Do not use liming materials containinq hydrated, burnt or quick lime.
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Sincerely,

Billy Higginbotham
Professor & Extension Wildlife
and Fisheries Specialist

w SEE BACK FOR MORE INFORMATION

Extension programs serve people of all ages regardless of socioecanomic level, race, color, sex, religion, disability or national origin.
The Texas A&M University System, U.S. Depariment of Agriculture, and the County Cemmissioners Courts of Texas Coaperating.
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FISHERIES WATER QUALITY ANALYSIS SHEET

Name: %Aﬂ[c MQ_LMD\V\ Date: é{AL //(F

Address:

Pond Name: Z{/ﬂ/ﬂa fm/{ Surface Acres: /5/ Fish Dying:

pH: - jZ.;S TotalAIka'iinity(ppm-): Total hardness (ppm): g

Ammonia (ppm): Nitrites (ppm). Other:

Recommendations:

pH and alkalinity are okay for fish production.

¥ Increase pH and alkalinity for fish production by adding a minimum of:
1 ton of agricultural limestone* per surface acre
2 tons of agricultural limestone* per surface acre

3 tons of agricultural limestone* per surface acre
_%_ 4 tons of agricultural fimestone* per surface acre

*Calcium carbonate only - Do not use liming materials containing hydrated, burnt or quick lime.
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Sincerely,

Billy Higginbotham
Professor & Extension Wildlife

___————————and-Fisheries Specialist

¢ o
= SEE BACK FOR MORE INFORMAT‘I@

Enderstaniding Water Quality Analyses

Extension programs serve people of all ages regardless of socioeconomic level, race, color, sex, religion, disability or rational origin,
The Texas A&M University System, U.S. Depariment of Agriculture, and the County Commissioners Courts of Texas Cooperating.
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FIG, 10. Concentrations of dissolved axygen before and after a
ph’rlop!nnklon dle-off In a fish pond. The phyloplankton began
dylng on April 29. After Boyd et ai. (19},

sudden death of phytoplankton in a fish pond. The dissolved
oxygen concentration quickly dropped below a detectable
level, figure 10, Dissolved oxygen concentrations did not return
to normal levels until a new phytoplankton community was
established (examine figures 9 and 10). Phytoplankton die-offs
usually oceur during calm, clear, warm weather. One can
recogmize a die-off because the algsl scum deteriorates and the
water takes on a brown or gray appearance.

Winds or héavy, cold rains mmay break up thermal stratification
in -ponds (64), causing complete mixing (“overturn”} of the
oxygenless waters of the hypolimnion and the oxygenated water
of the epilimnion. If the pond contains a large volume of
oxygenless water, oxygen depletion may result,

Fish require adequate concentrations of dissolved oxygen for
survival and growth. The minimuin concenteation for fish
survival varies with time of exposure. A fish may -tolerate a
partieularly low concentration of dissolved oxygen for a few
hours without ill effect, but will die if exposed to this same

TABLE 3, REPORTED LETHAL CONCENTRATIONS OF DISSOLVED. QX YCEN
FOR SELECTED SPECIES OF POND FISH—I)ATA FROM
DOUDORDFF AND SHUMWAY {24)

Species Lethal level,
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v \ desirable range

mg/liter
Carassius auratus {goldfish) ... ..o o oo, 0.102.0
Catla catla (catla) ... it 0.7
Cirrhing mrigale (mrigal) ... o o oo i 0.7
Ctenopharyngodon idella (grasscarp) oo ovvvev.. .. - 02t 06
Cyprinus carpio (COMMON CATPY c.vv e ciriinerrnas 0.2 to 0.8
Huypoplithalinichthys molitriz Fsiiver [7:15 1) 03101
Lalfeo rolifta (TONUY L. o e e 07
Tetelurus punclatus {chawnel catfish) .. .............. 0.8 t0 2.0
Lepomis macrochirus (bluegill} ..................... gg to 3.1

Hta 3l

Micropterus salmoides (Jargemouth bass) ............

FiG. 11, Effecis of disavived oxygen concentratlons on pond fish,

comeentration for several days, The concentration of dissolved
oxygen tolerated by pond fishes is-illusirated in figure 11, with
additional data on oxygen requirements presented in table 5.
Low dissolved oxygen concentrationsadversely affect {isheven
at levels which do not cause mortality, making them more
susceptible to parasites and diseases (49). In addition, fish donot
feed or grow as well when dissolved oxygen concentrations
remain continuously below 4 or 5 milligrams per liter (4). Daily
fluctuations of dissolved oxygen in fish ponds apparently have
little effect on feeding and growth as long as the minimum
dissolved oxygen concentration for the day does not drop below
1 or 2 milligrams per liter in the early morning and then rises near
saluration within a few hours after sunrise. If dissolved oxygen
concentrations remain at less than 3 or 4 milligrams per liter for
prolonged periods, fish cease to feed or grow well.

pH

The pl is a measure of the hydrogen ion concentration and
indicates whether the water is acidic or basic in reaction. The pIi
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FIG, 12, Dally fluctuations in pH in a fIsh culture pond.

scale ranges from 0 to 14, with pH 7 being the neutral point.
Thus, a water of pH 7 is neither acidic nor basic, while'a water
with pH below 7is acidic and one with n pH above 7isbasic. The
greater the departure from pH 7, the more acidic or basic a
water. The pH of natural waters is greatly influenced by the
concentrdtion of carbon  dioxide, an  acidic substance.
Phytopharikton and - other aquatic vegetation remove carbon
dioxide from the water during photosynthesis, so the pH of a
body of water rises during the day and decreases during the
night, figure 12. Waters with low total alkalinity-often have pH
values of 6 to 7.5 before daybreak, but when phytoplankton
growth is heavy, aftemoon pH values may rise to 10 or even
higher (63). Fluctnations in pH are not as great in water with

41 acid death point T
no reproduction
S ? slow growth
6 =
T e

desirable range for fish
81 [ production

PH

i alkaline death point

FIG. 13. Eftect of pH on pond fish,

higher total alkalinity where pH values normally range from 7.5
or 8 at daybreak or 9 or 10 during the afternoon. In some waler
with extremely high tota) alkalinity, and particularly in waters
with high total alkalinity and Jow total hardness, pH valves may
rise above 11 during periods of rapid photosynthesis (63).
Obviously, pH measurements should be made in the early
morning and again in the afternoon to assess the typical pH
pattern for a pond. Waters with pH values of about 6.5 to B at
daybreak are considered bast for fish production, Seme ponds
which receive drainage from actd soils or swamps may be oo
acid for fish production. Waters with’ extremely high total
alkalinity may have pH values too high for fish culture. Methods

* for increasing or decreasing the pH of pond water will be givon

later,

The acid and alkaline death points for pond fish are
approximately pH 4 and pH 11, respectively (63). Even though
fish may survive, production will be poor in ponds with. early
morning pH values between 4 and 6 and between 9 andl 10,
figure 13. The afternoon pH in many fish culture systemsrisesto
9 or 10 for short periods without adverse effect on fish,

Carbon Dioxide

High concentrations of carbon dioxide can be tolerated by
fish, although fish avoid levels as low as § milligrams per liter,
Most species will survive in waters containing up to 60
milligrams per liter carbon dioxide, provided dissolved oxvgen
concentrations are high (30). When dissolved oxygen
concentrations are low, the presence of appreciable earhon
dioxide hinders the uptake of oxygen by the fish, Unfortuna tely,
carbon dioxide concentrations are normally quite high when dis-
solved oxygen coneentrations are low. This results because
carbon dioxide is relessed in respiration and utilized in
photosynthesis. When dissolved oxygen islow, photosynthesis is
not proeeeding rapidly. Therefore, carbon dioxide
concentrations rise because carbon dioxide released by
respiration is not absorbed by phytoplankton for use in photo-
synthesis. Because of the relationship of carbon dioxide to
respiration and photosynthesis, carbon dioxide concentrations
usually increase during the night and decrease during the day.
Particularly high concentrations of carbon dioxide occur in
ponds zfter phiytoplankton die-offs, after destruetion of thermal
stratification, and during cloudy weather.

Ammonia

Ammonia reaches pond water as a product of fish metabolism
and decomposition of organic matter by bacteria. In water,
ammonia nitrogen occurs in two forms, un-ionized ammonia
and ammonium fon, Un-ionized ammonia is toxic to fish, but the
ammonium ion s harmless except at extremely high
concentrations. The toxic levels for un-ionized ammonia for
short-term exposure usually lie between 0.6 and 2,0 milligrams
per liter for pond fish, and sublethal effects may occur at 0,1 to
0.3 milligram per liter (25, 52). The pH and temperature of the
water regulate the proportion of total ammonia which oceurs
in un-ionized form. A pH increase of 1 unit causes roughly a
tenfold increase in the proportion of wn-ionized ammonia (71).
At 28°C, the fercentages of total ammonia in un-ionized form
are: pH 7, 0K pH 8, 8.55; pH 9, 41.23; and pH 10, 87.52.
Fortunately, ammonia concentrations are seldem high enough in
fish ponds to affect fish growth, The greatest concentrations of
total ammonia nitrogen usually oceur after phytoeplankton die-
offs, at which time pH is low hecause of high concentrations of
carbon dioxide.




FIG. 15. A feriflizer platform,

Ponds with muddy water or water stained with humic
substances in which the Secchi disk visibility is less than 30
centimeters will not respond to fertilizer nutrients because of
inadequate light for plankion growth. Weed control must be
effected in ponds that are choked with macrophytes, otherwise
fertilizers will stimulate macrophytes instead of plankton. If the
retention time of water ina pond does not exceed 3 or 4 weeks,
fertilizer nutrients will be flushed out of the ponds before they

produge.plankton. Finally, ponds -with- acick. muds-and: total”

alkalinities below 15 or 20 milligrams per liter may not respond
to inorganic fertilization unless lime is first applied.

Some other factors must also be considered when using
fertilizers. New ponds which have never been fertilized may
require more fertilizer than older ponds that have a histary of
fertilization. Obviously, fertilization is not effective in flowing
waters. In ponds where fish obtain their food almost entirely
from feeds, little or no fertilizer should be applied. Some
fertilizers are acid forming (urea, ammonium sulfate,
ammonium nitrate) and their continued use may result in
decreased alkalinity and pfl. The acidity of nitrogen fertilizers
can be counteracted by liming.

Organic Fertilizers

Organic fertilizers consist of various animal manures or plant
wastes and are usually called manures. Organic materials may
serve as direct sources of food for fish food organisms and fish,

or they may decompose and the inorganic nutrients released:

may cause plankton blooms. Organic fertilizers have low N,
P20s, and K20 contents, table 8, and tremendous quantities are
required to supply the same amouunts of fertilizer nutrients found
in smal quantities of chemical fertilizers. When added to ponds,
manures decay and exert an oxygen demand. Thus, excessive

T'ABLE 8. FERTILIZER CONSTITUENTS IN FRESH MANUAE OF SELECIED
FARM ANIMALS — AFTER MORRISON (d6}

Average composition, perceit

Type of manure

Moisture N P05 K:0

Dairyceattle . ...........ooiuiien, 8 .05 02 05
Beefeattle ......coiiiiviiiiniinnss 85 7 5 5
POty vt vire i 72 12 1.3 B
1 §2 5 043 4
q B 12

Sheep ..ooviiiiiiiiii i e, 77 1.

TABLE 8. PRODUCTION OF BLUEGILL (LEPOAIS MACROGHINUS) | N PONDS
FERTILIZED WITH ORCANIC FERTILIZERS AND INORGANIC:
FERTILIZER ~~ AFTER SMITH AND SWINGLE (60, 62)

N Type of fertilization Bﬂ‘é‘;ﬂ]'
Cottonseed meal, 1,180 kg/ha .., .. 423
Cow manure, 8,000 kg/ha. .......... e e 272
Kudzu hay, 9,000 kg/ha,......... . 178
Inorganic fertilization, 8-8-8, 1,100 k 3]

applications may result in depletion of dissolved oxygen (56),
The rate of oxygen consumption by manure varies with the type
of manure and water quality, so the fish culturist must work out
safe application rates for a particular manure through trin) and
error or experimentation.

Organic fertilizers are not widely used in the United States,
but they receive extensive use in many other countries (47, 50).
Manures frequently represent waste products and may be
benefi¢ially used in fish culture, However, because of labor and
transport costs they are usually more expensive per unit of N,
P30s, and K20 than chemical fertilizers. Fish production may
be similar or even greater in ponds treated with manures than in
ponds Ireated with chemical fertilizers, table 9. This s especially
true with species such as the tilapia that will feed directly on the
manure.

Liming

Total Alkalinity and the Need for Lime

Phytoplankton growth {n waters with low alkalinity ig often
limited by inadequite carbon dioxide and bicarbonate ion.
Some waters of low alkalinity are so acid that fish do not survive
or grow well. Muds in ponds with low total alkalinity are acid
and strongly adsorb the phosphorus added in fertilizer. The
addition of a liming materfal-increases the pH of bottom muds
and makes phosphorus move available. Liming also increases the
availability of carbon for photosynthesis by raising the total
alkalinity of the water. The greater total alkalinity after Iiming
results in a higher concentration of bicarbonate ion which is in
equilibrium with earbon dioxide. Liming also increases the pH
and total hardness of pond waters. Ponds with total alkalinity
values less than 10 milligrams per litér seldom produce adequate
plankton for good fish production unless they are lmed.
Responses to fertilization are variable in unlimed ponds with
waters containing 10 to 20 milligrams per liter total alkalinity,
but uniimed ponds with waters above 20 milligrams per liter
total alkalinity consistently produce adequate plankton after
fertihization to allow good fish production provided all other
factors are favorable (68).

The decision to lime a pond should always be based on total
alkalinity measurements rather than guesswork. Ponds in the
same general area may differ greatly in total alkalinity, For
example, most ponds near Auburn will benefit from liming, but
among these are a few which have total alkalinity values wel
above 20 milligrams per liter. The “rule of thumb”
recomimendation that all ponds in the vieinity need lime would
result in unnecessary and wasteful application of lime to some
ponds. In determining whether to lime a pond, it should be
remembered that there is no single total alkalinity value below
which lime is undoubtedly needed. Experience has shown that
liming is of little or no benefit if total alkalinity is above 20
milligrams per liter. At total alkalinity values below 20
milligrams per liter, judgment must be used to decide whether to
lime beciuse the need for lime increases with decreasing total
alkalinity. In ponds with total alkalinity values between 15 and
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FIG. 16, Effect of applicatlon of agrculiural limestone on total
hardness and total alkalinlty In fish pands, After Arce and Boyd (5).

20 milligrams per lites, the response to liming may be too slight
to justify the effort and oxpense. Lime should not be used in a
pond that is not to be fertilized because liming alone will not
appreciably increase fish production, except in waters that are
so acid that fish will not survive or grow at normal rates,
Furthermore, lime is seldom needed in ponds where fish are
supplied feed and de not depend on naturally occurring
organisms for food. :

When lime isapplied foa pond, it reacts with'the mud. Until

enough lime is-added to satisfy the lime requirement of the mud,
lictle if any of the added lime will be available to increase the pH,
total alkalinity, and total hardness. A lime requirement
procedure is available for determining the amount of lime
needed to raise the total alkalinity above 20 milligrams per liter
in ponds (12), This procedure is based on a chemical analysis of a
mud sample. Since many fish culturists and bielogists will be
unahle to use the chemical analysis to obtain a lime requirement
value for their ponds, it is suggested that Mming material
equivalent to about 2,000 kilograms per hectire of caleium
carbonate be applied aod the total alkalinity determined after 1
or 2 months. If the total alkalinity is still too Tow, another
application equal in amount to the first should be made and the
total afkalinity measured again, This procedure should be
repeated vntil enough line has been applied to niaintain the tatal
alkalinity above 20 milligrams per liter. The addition of liming
material equal to about 2,000 to 6,000 kilograms per hectare of
calcium carbonate should suffice for most ponds. However,
some ponds having high concentrstions of organic matter in
bottom muds or sulfide deposits in bottom muds or on their
watersheds may require much greater amoaunts of lime.
Occasionally the litne application rate may be so high that the
cost of the lime will be prohibitive and the water will be unsuited
for fish culture.

TABLE 10 AVERAGEMUD pH VALUES FOR FIVE LIMED AND F IVE UNLIMED
PONDS — LIME APPLIED BETWEEN FEBRUARY 17
AND Mancn 17, 1973

November August January

Type pond 157, 93 1974
LIFEd . e e e eearssreneereranass 5.2 6.7 6.8
UnBimed .o oivniiieii i i cnineeens 54 55 55

Typical effects of liming may be illustrated by results of
experiments condueted al Auburn University (5), Agricult ura)
limestone (finely crushed CaMg(COa)s) was applied to [f{ve
ponds at the rate of 4,000 kilograms per hectare and five ponds
served as the unlimed controls. All 10 ponds were fertilizod.
Liming cnused a marked increase in total hardness and total
alk?lingy, figure 18, and an increase in the pH of bottom muds,
table 10.

Tilapia production was 25 percent greater in the lirned ponds
than in the control ponds. The total alkalinity of these ponds
before liming averaged 13.5 milligrams per liter. Even greater
responses to liming have been reported in waters which had
lower total alkalinity before liming (17).

Aphlyé‘ﬁg Lime o Ponds

Agricultural Kmestone is the best liming material to use in
ponds. The material should be finely ground (particles should
pass through a sieve with 0.025-centimeter openings) and haven
high neutrilizing value, Small particle size is necessary so that
the agricultural limestone will react quickly with water and
mud. The neutralizing values of liming materials refer to the
amounts of acid they will neutralize, expressed as 2 percentage
of the amount of acid neutralized by an equal amount of pure
cafclum carbonate (I). Thus, pure caleium carbonate, with a
neutralizing value of 100 percent, is used as a standard in
referring to liming rates. For example, if using a iming matexdnl
having a neutralizing value of 80 percent, to npply ata rate equal
to 2,000 kilograms per hectare of caleium earbonate would
require an application of 2,500 kilograms per hectare (2,000 kg +
0.80) of the liming material.

Hydrated lime (calcium hydroxide, Ca(QH)2) and byrnt lime-

" {calcium oxide, CaQ) have higher neutralizing values than

agricuttural limestone. If applied in farge quantities, howsver,
these materials cause excessively high pH and fish mortality.
Hydrated lime and burnt lime are sometimes applied to waters
which contzin no fish or to muds of ponds which have been
drained to raise the pH and kill fish disease organisms. Basicslag
has been used as a Eming material in fish culture, but since its
neutralizing value is lower than that of most agricultural
limestones, extremely large applications are required (75).
Agricultural gypsum {caleium sulfate, Ca$Qy-2H: 0} is not a
liming material, although it has incorrectly been used as one by
sorne fish culturists.

Liming materials can be easily broadcast over the boitoms of
empty ponds, but application is more difficult when ponds are
full of water. Best resulis may be achieved by broadcasting the
liming material over the entire pond surface. Bags of liming
material may be emptied from a moving boat. Bulk liming
inaterial is cheaper and may be applied from a plyweod
plaiform attached between two boats, figure 17. Liming
material should be applied during late fall or early winter in
temperate regions so that it will react with waters and muds
before fertilizers are applied in the spring. In tropical regions,
lime should be applied at least 1 month before fertilizer
applications are initiated. This is important because liming
materials will precipitate phosphorus if applied at or near the
sane time as fertilizers. However, reaction of liming material
with the nud increases availability of phosphorus fertilizer. The
residual effect of liming is governed by the rate of water loss to
seepage and pond overflow. In ponds with normal rates of water
loss, liming will usually last T30 5 Vears. Once a pond has been
Hmed, simafl_@mnual applications {9025 percent of the mitial
application rafe} may be used to avoid having to make largeﬁ'

applications of lime every few years.
‘_——'_—'_———-__
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LIMING FARM FISH PONDS IN EAST TEXAS

Joe Lock and James Davis*

Most farm ponds in east Texas have slightly acid
water which reduces fish production. Some other
ponds are so acid fish die soon after stocking. Spread-
ing sufticient quantities of agricultural limestone over
the pond bottom will correct these problems.

Liming ponds prevents stress on or death of fish
caused by low pH. Most important, lime increases
the availability of phosphorous for plant use. Phos-
phorus promotes growth of algae, microscopic plants
which are the base of natural fish food production in
ponds.

Another benefit of liming is it increases water
alkalinity which in turn increases the carbon dioxide
available for photosynthesis by algae. Liming a fer-
tilized, acid-water pond can increase fish production.

Need

Ponds with waters of less than 20 parts per million
(ppm) total alkalinity, or with pH below 6.5, normally
need lime. Generally, the farthey the water is helow
20 ppm total alkalinity, the better the pond will
respond to lime applications. Total alkalinity can be
determined with a simple water testing kit available
from fish farming supply houses. The total alkalinity
test indicates whether a lime application is needed. A
chemical analysis of the hottom mud determines the
quantity of lime required.

Mnd samples are easily collected from dry ponds.
Since the lime requirement of mud from shallow
arcas is generally less than that of mud from deep
areas, take samples randomly in an S-shaped pattern
along the length of the pond (Figure 1), Take three to
six samples of equal volume, about 1 cup per acre,
from ponds larger than 5 acres and a minimum of 10
samples per acre from small ponds,

Soil samples can be taken in a full pond by using a
boat and a sampler made by attaching a can to the end
of a long pole (Figure 2). Follow the same sampling
procedure deseribed for dry ponds. Mix individual

*Exlension fisheries specialisls. The Texas A&M University
Systemn.

Sketch—X Indicates sample points.

Figure 1. Mud sampling locations in a pond.

samples together in a container. Then, spread the
combined sample on aluminum foil to dry. After
drying the sample, gently pulverize it; then place it in
a soil testing box. Soil sample boxes, information
sheets and instructions are available at your county
Extension oflice. Clearly write “Fishpond” on the soil
information sheet and soil box and send the sample to
the address on the box. A minimal fee is charged for
the analysis. The lime recommendation will be stated
in tons of agricultural limestone per acre.

Small can nailed to pole at least 10 feet in length.

Figure 2. Mud sampler for use when pond Is fuli of water.
Can be used from a boat or from the shore.

37.17

L-1864




Materials

The most common pond liming materials are ag-
ricultural limestone {calcium carbonate or dolomitic)
and slaked or hydrated lime. Pure calcium carbonate
has a 100 percent neutralizing value. Other liming
materials are measured against this standard,
Dolomitic limestone ranges from 95 to 108 percent;
slaked lime is 136 percent; and basic slag has a
neutralizing value of about 50 to 79 percent. Do not
use silicate slag in fishponds. Lime must meet the
stale fineness standard which regulates its reaction
rate in the mud.

Agricultural limestone is best for fishponds.
Slaked lime can raise the water pH so high that fish
may die. If fish are not present, slaked lime may be
used provided [ish are not stocked until the pH
returns to a tolerable level, possibly several weeks.
Liguid liine, a finely ground suspension of agricultur-
al limestone, may be convenient to apply, but nor-
mally has about one-half ton of actual lime per ton;
therefore, twice as much liquid lime by weight is
required per acre as regular agricultural limestone.

Requirements

To caiculate the amount of liming material re-
quired, divide the lime requirement by the neu-
tralizing value. For example, suppose your soil test
analyst recommends 2 tons of agricultural limestone
per acre and the liming material you have selected
has an 85 percent neutralizing value. Two tons di-
vided by .85 equals 2.4 tons of liming material needed
per acre. '

Application

New ponds or ponds with the water removed can
be limed belore they are filled. Spread the required
amount ol limestone evenly over the dry pond bot-
tom. A disk harrow can be used to mix the lime into
the pond soil. This will speed the lime's reaction with
the soil. In ponds which contain water, apply lime-
stone evenly across the surface. In small ponds, dis-
tribute bagged limestone from a boat. In larger
ponds, where several tons of lime are required, a
platform can be constructed on the front of a large
boat or between boats lashed together (Figure 3).
Bulk limestone can be loaded on the platform and
distributed across the pond surface with a shovel. Do
not overload the boat or it may capsize.

Il spreading the lime over the pond surface i
impractical, pile the lming materal in the waley
along the shallow pond edges or dump il Inlo a feedaer
stream. Wave action and currents will help dissolve
the material and spread it through the pond. Resulls
are not very predictable using this method,

~

Platform

Side view

/’ Platform

Boats

End view

Figure 3. Boats lashed together 10 form floating platform for
applying lime or fertilizer.

Timing

The best times for lime application are during late
fall and winter when fertilization is suspended. This
allows the lime to react with the acid bottom muds
before the spring fertilizer application. Do not apply
limestone while the pond is being fertilized. Lime-
stone settles phosphorous from the water, making it
unavailable to algae.

Frequency

A liming treatment will last almost indefinitely it
no pond water outflows. Most ponds, however, have
excess water which flows through the spillway or pipe
sometimes. Secepage, pond draining and use of acid
forming lertilizers also increase the required liming
[requency. Most ponds in acid soils with moderate
water outflow will require lime every 3 to 5 years. 10
continually satisty the lime requirement, initially ap-
ply The toraamomnt needed and then apply one-
fourth thar tafe each year. -

This malerial was adapted in parl frem Liming Fish Ponds by John Jengen of the Alabama
Cooperative Exlension Service and used with his permission.
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