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INTRODUCTION

Whilemorethan 60 speci esin the genus Hyphessobrycon have beenidentified, very few areavailableon
the ornamental market despitetheir popularity (Baensch1993). Hyphessobrycon pulchripinnis(Lemon
tetra) isjust one of many fishinthegroup of tetrasor more accurately, Characins, traded in the ornamental
industry. Lemontetras are peaceful and nonaggressiveto other fish and dowell incommunity tanks. Like
many of the other tetras, they can be considered aschooling fish and do better in groups of fiveto twenty
individuds

Although Lemontetrasarefairly easy to spawn, they are not as colorful asmany of the other tetrasand are
not widely spawned or imported inlarge quantitiesfor economic reasons (Axelrod and Schultz 1983). Asof
1992, theLemon tetrawaslisted asnumber 69 inthelist of top 100 fishimported into the United States
with just over 5,300 imported per month (Chapman et al. 1997). The historical estimated farm gate prices
producers could expect for agroup of various one-inch Hyphessobrycon sp. aresummarizedin Figure 1.
These pricesweretaken from aseriesof pricelists published every fiveyearsby one Asiantrans-shipper. A
one-inch fishwasused to serve asan easy reference point, although many can besold at smaller sizes. The
Lemontetracould be considered what theindustry refersto asa“bread and butter” item.
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Figure1l. Estimated averagefarm gate pricesfor
sel ected one-inch Hyphessobrycon sp.



TAXONOMY

TheLemon tetras, unlike many tropica fish traded on the ornamental market, have not gonethrough
reclassificationsand numerous name changesas have others. Thisfishwasoccasiondly called
Hemigrammus erythrophthalmus but isnot valid scientifically (Axelrod et al. 1977). J. Gery discovered
that the generic namefor the more common specieswas possibly incorrect but sinceit wasin such common
usage hedid not assign anew one and suggested that areview of all South American Tetragonopterinae
be undertaken. To date thisreview hasnot occurred. The Genus Hyphessobrycon was established in 1908
by Durbin (Baensch 1993). To date, thetaxonomic classification remains; Family: Characidae, Subfamily:
Tetragonopterinae, Genus. Hyphessobrycon, Species: pulchripinnis.

MORPHOLOGY

Hyphessobrycon pul chripinnisare not as colorful asmany of the other Characinsunlesswell maintained
and givenfeedswith the proper level of available carotenoidsto enhance and maintain their color. They do
make an excellent contrast fish dueto the bright yellow color and the bright red upper part of theeye. As
showninFigure 3, mature adultsarefairly easy to sex. Thefemal es have adeeper body contour and the
black edge of theana fin inthemalesismore pronounced thaninthefemales. Fully grown Lemon tetras
arefromthreetofive centimeters(cm) inlengthwith afive cm specimen being unusudly large.

Figure 3. Photograph of Hyphessobrycon pulchripinnis
mal e (top) and femal e (bottom).



DISTRIBUTION

Distributionisthroughout South America(Figure 2) except the southern part and arid Pacific dope of Chile
(Axerod and Schultz 1983). The native habitat comprisesthe small tributaries of thelower Amazon basin,
primarily brooksemptyinginto the Rio Curuado Sol and thelower and middle Rio Tapajoz between
Itaitubaand Jacare Acanga (Gery 1980).

Figure2. Natura distribution of Hyphessobrycon
pulchripinnis. (Modified from Baensch 1991).

WATER QUALITY

Proper water quality isone of the most important aspectsfor successin spawning Characidae. Most prefer
soft and acidic waters. Table 1 providestherangesin water chemistry considered acceptablefor the produc-
tion of Hyphessobrycon pulchripinnis.

TOTAL

SOURCE HARDNESS pH TEMPERATURE
Rundle (1994) 80 mylL 65- 7.2 24 - 26 C
Baensch (1993) 60 mg/L 55- 8.0 24 - 26.5C
Axelrod (1983) 80 mg/L 6.6 -8.0 21-295C

Table1. Rangesinimportant water quality parametersfor the reproduction of Lemontetras.
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Water chemistry canvary greatly inHawaii dueto thewiderange of environmental and geological condi-
tionsencountered there. Whilewater sourcesthat fit within these parameters can befound in the State, in
some cases, thewater chemistry may haveto be altered to successfully breed somefish. For many tetras,
hardnessand pH arethe most important parametersto consider. Hardnessisthetotal concentration of
akalineearthionsexpressed asan equivalent calcium carbonate (CaCO,) inmilligrams per liter (mg/L),
withtheprincipal components being cal cium and magnesium carbonate or sulfate. Hard water containshigh
concentrationsof akalineearthionswhilesoft water haslow concentrations. Other ionscontributeto
hardnessbut areusualy present in such minute quantitiesthat their effectisminima. Hardnessisusualy
expressed astemporary or carbonate hardness and permanent or non-carbonate hardness. The sum of
thesetwo componentsistotal hardnessand isusually expressed asmg/L CaCO,(Boyd 1979). Theterm
“temporary hardness’ iscommonly used because carbonate hardness can be removed by preci pitating the
calcium and magnesium cationsor saltsby bailing.

The most common method to reduce hardnessisto dilutethe hard water with distilled water. Other means
include use of acommercia water softener such asreverse osmosisunitsor ion exchangege filtersif large
quantitiesof soft water are needed.

ThepH isameasurement of awater’sacidicity and indicatesachangefrom aneutra pH of 7.0. Neutral
water containsan equal balance of hydrogenionsand hydroxideions. A higher proportion of hydrogenions
resultsinamoreacidic water (lower pH) whileahigher proportion of hydroxideionsresultsinamore
alkainewater (higher pH). If small quantities of water are needed, reduction of pH isgenerally asmple
matter and can be achieved through peat filtration. If large quantities of water are needed, astrong inorganic
acid such as phosphoric, sulfuric, or diluted hydrochloric (muriatic) can be used toreduce pH. Thereare
also commercidly available compounds sold through retail pet storesin theform of solid tablets, granulesor
liquid drops.

When using astrong acid to reducethe pH, be sureto run several teststo determinehow much acidis
required to reducethe pH of agiven amount of water to the desired level. When handling strong acids,
review and observeall safety precautionsto prevent accidental spillsor exposureto eyesand skin.

REPRODUCTIVE BIOLOGY

Many species of fish produce eggs only once ayear while some others produce eggs repeatedly over
the course of aspawning season. Lemon tetrasfall into thelatter category. Female Lemon tetraswill ovulate
on average about once every four daysasshownin Figure4 (Burt et al.1988, Nakatsuru and Kramer
1982). During each ovulation, afemaewill spawn an average of 23 times producing an averagetota of 160
eggs. Ovulated eggsare sinking and dightly adhesivewith diametersof 0.74 mm that swell to 0.90 mm after
water hardening. Spawning ispromiscuousand maleswill spawn every day that receptivefemaesare
available (Nakatsuru and Kramer 1982). Fertileeggshatch in about 24 hoursand thereisno parental care
giventotheeggsor fry.



Thismay lead many aquaculturiststo believethat there may bean unlimited ability for malestofertilizeeggs.
However, Nakatsuru and Kramer found that there may indeed bealimitationtothemaes’ ability tofertilize
eggs. The percentage of devel oping eggsdeclinesasafunction of the number of spawning actsby themale.
Thedeclineismost easily explained by areductioninthe quantity or quality of sperm rel eased at successive
spawnings (Nakatsuru and Kramer 1982).
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Figure 4. Percent distribution of ovulations since previous ovulation for Hyphessobrycon
pulchripinnis under controlled conditions (n=245). (Modified from A. Burt. 1988)

Therateof externa fertilization ismaximized only at sperm concentrationsof 1,000,000 sperm per milliliter
(Nakatsuru and Kramer 1982). After ten spawning acts, malereproductionislimited by sperm supply.
After 20 spawning actsin aoneto one sex ratio, reproductive success could be enhanced by restoring the
fertilization rate rather than by gaining additional spawning. After 30 spawning acts, reproductive successis
limited amost entirely by fertilization rate. If femalesare not limited, malescould be expected tofertilize
about 136 eggs per day, an amost identical number to the number of ovulated eggs produced by afemale
every four days(Nakatsuru and Kramer 1982).

Lemontetrasare egg scattering spawnerslike many of the other Tetrasp. and Barb sp. Usually either pairs
or groupsof brood stock, with onemaleto four or fivefemales, are set up intanksthat areno larger than
tengallonsand assmall asthreegallons. Thisensuresthat thereisat |east onefemal e ready to spawn. Pairs
can be used but the percentage of tanksthat contain eggs after the spawning runwill bereduced. A sub-
strate of brushes, nylonyarn, finestripsof plastic tied to abaseor fineplastic grassis placed into thetank
by itself or ontop of an egg collector. Egg collectors should be constructed tofit thetank edges snugly so
that the brood stock doesnot hidein any crevices. Collectors should have aminimum depth of about one
inch, although deeper collectorswork very well. It should be covered with ascreen large enoughto let the
eggssink through but small enough to keep the brood stock out. The use of collectorsalso alowsthe
moving and consolidation of the eggs so that the spawning tank isnot used for larval rearing and devel op-
ment and can be set up immediately for another spawning run.
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For spawning, three- to five-gallon tanks are adequate and ten-gallon tankswould bethe largest that is
practical. Thelarger thetank the greater the chances of the eggs being scattered throughout the tank making
it moredifficult to collect and consolidate the eggsfor larval rearing. The pairsor groupsare placed intothe
tank usualy inthe afternoon. Spawningwill occur thefollowing morning and will start at sunriseand last two
to three hours. After spawning iscomplete, the brood stock or egg collector isremoved to prevent canni-
balism of theeggs.

Eggswill hatchin 24 hoursand in about five daysfry becomefree-swimming and ableto take afirst feed of
infusoriaor acommercia micro diet of 50 micronsor less, although some success hasbeen achieved with
livefreshwater zooplankton. By the eighth day, fry will take newly hatched brine shrimp and by day tento
twelvethefry arelarge enough to moveinto agrow out tank or pond. Thefry can then beweaned onto a
commercial production diet starting with afine powdered swim-up or starter diet.

GROWTH

Lemontetraswere stocked in an above ground tank, six feet in diameter, at adensity of 1.9 per gallon (0.5
per liter). Fish wereweaned for thefirst two weeks using acombination of live brineshrimp and afine
powdered commercia trout swim-up diet containing 55% crude protein, 16% crudefat, 3% crudefiber,
12% ash, and 1% phosphorus. After theinitial two-week weaning period, thefish werefed to satiation once
daily, strictly onthe commercial diet. During thegrow out period (August through mid-November) tempera-
tureswerein theoptimum rangefor thefirst 60 daysof thetrial and then began falling under the optimum
rangefor thelast 60 daysasshownin Figure®6.
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Figure6. Temperaturerange at Windward Community Collegeduring the
spawning and grow out period for Hyphessobrycon pulchripinnis.



Figure 7 representsthe growth of Hyphessobrycon pul chripinniscultured over a120-day period during
thefdl and winter monthsin Hawaii. Lemon Tetrasare sold both domestically and from foreign sourcesat a
variety of sizes, starting at 1/2 inch (12.5 mm) and ranging up to 1.25 inches (31.25 mm). Inthisgrow out
trial, 1/2-inch fish were obtained in lessthan 30 daysand one-inch (25 mm) fish were obtained in about 60
days. Theregression formulagivenin Figure 7 appliesto growth at 15 daysof age and beyond at the
temperatureregimegiven previoudy in Figure 6. Theweight of individual fish at theend of thetria ranged
from 0.21to 0.82 gramswith an average weight of 0.60 grams.

Growth of Lemon Tetra (Hyphessobrycon pulchripinnis)
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Figure 7. Growth of Hyphessobrycon pul chripinniscultured in tanks. Total length
inmillimeters=-4.867 + (0.0671 x Agein Days) - (0.00288 x Agein Days?).
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