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Fungus develops rapidly on dead trout eggs in incubasting trays
ond spreads to living eggs causing them to die. Mortality from
fungus can be prevented either by meriodically removing =211 dead
eggs by hand wnicikiag or by prevention of the growth of fungus by
chemical prophylsxis. The hand’pickiné method has been standerd
vprocedwre in Michigan, although it requires more man-hours than the
chemicsl prophylaxis.

In 1951 =2t Margquette hatchery, prophylaxis with malachite green

o described in the literature (Foster and Woodbury, 1936;
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OfDonnell, 1947; Burrows, 1949) was modified to suit conditions =zt
Michigen hatcheries. Following this modificestion, tests with mala-
chite green were made 2t Harrietta znd Paris hatcheries in 1953-54,
The preliminary tests were necessary because of several variations
in water supply and trough constructionm,.

Reports of the hatchery superiantsadents from esch hatchery are
included verbatim in this report.

With slight modifications of the method employed at Marquette,
effective dilutions of malachite green were determined which success-
fully suppressed the growth of fungus on trout eggs at Harrietta and
Parig hatcheries. One objection raised at these stations was that
dezd eggs mzde an unsightly mess that wes difficult to remove from

the troughs., Improvement in technique should overcome this difficulty.
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The prevention of fungus on incubating trout ezgs in hatcheries
requires constant attention. Fungus grows readily on dead eggs and,
if permitted to develop, will encompass living eggs. When this
happens the living eggs are smothered. The problem can be handled in
one of two ways, either by removal of dead eggs before fungus deveiops
excessively or by the use of fungus-inhibiting prophylaxis. The pick-
ing of dead eggs is a time-consuming operation. and, since eggs in an
early stage are easily shocked, the method may result in increased
mortality.

Experiments reported in the literature (Foster and Woodbury, 1936; -
0'Donnell, 1947; Burrows, 1949) demonstrated that malachite green could
be used safely to prevent d;velopment of fungus on fish eggs. Several
methods for application of the chemical were described but none seemed
to be entirely suited to our use.

In 1950-51 and 1951-52, Mr. R. Robertson conducted tests at
Marquette hatchery using malachite green on lake trout eggs. He reported
the results in May, 1952, recommending that 3 ounces of a stock solution

(13 oz. malachite green in 1 gal. water) be added daily, morning and
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evening,at the head of troughs having a water flow of 6 gallons per
mimite. In treating two troughs in series, 3 ocunces of stock solution
are added to the upper trough; after approximately 75 percent of the
solution has left the upper trough, 13 ounces of stock eolution are
added to the lower trough. Under conditions of heavy silting, 6 ounces
of stock solution for the upper trough and 3 ounces for the lower trough
was recommended. Prophylaxis at Paris and Harrietta was based on these
recommendations.

This year (1953-54) all lake trout eggs at Marquette were given
prophylaxis with malachite green and an accurate record kept of the
cost of materials and time. Initial tests of the method were made at
Paris and Harrietta hatcheries, Results of the tests were reported by
the hatchery superintendents who also gave their opinion of the proce-

dure. This report is a summary of their results.

Marquette hatchery

Lake trout eggs are collected by commercial fishermen from fish
caught in Lake Superior and taken to the Marquette hatchery for hatching.
Some operators are not as efficient in spawn-taking as are others so the
mortality among some groups of eggs is highe. This year (1954) 2,800,000
eggs were brought to the station for hatching. Because of the compara-
tively high mortality, and since fungus grows readily on dead eggs,
time spent in picking dead eggs would have been considerable in such a
large group of eggs. Mr. Robertson reports as follows:

"The following facts and figures I believe will show that the use
of Malachite green on trout eggs is éheaper and labor saving from this

past winter experience.



"Me following fizures zre based on s 14 week period for lake
trout eggs:

Malachite use: 30 lbs. & 2,00 per lb, - 66,00

Times in administering treatment 1/2 hour daily

14 week period - 49 hours @ 1,58 per hour_~ 77.42

Total cost $143.42

"With the amount of eggs we had on hand this year it would take
approximately 30 man hours per week to pick the dead eggs off or
420 men hours during this period at a cost of $663.60. It also re-
quired =z total of 629 mzn hours to pick off dead eggs after they
were Yrung up". This is necessary to obtain percentages for individuagl
fighermen. There is ; very good possibility that if their eggs were
not "rung up" we could have gotten by without egg picking until they
hatched out. Figuring in the man hours required to pick dead eggs
after they were ®rung up" the cost would be much higher,

"I believe the less the green eggs are handled or picked, that
higher percentage of eyed eggs will be assured. No picking was done
on these egzs prior or after the ringing up stage. Use of malachite
is being used until they hatch out."

Using Mr, Robertson's figures, prophylaxis with mslachite green
resulted in s savings of $520.18.

At Marquette, eggs are hatched on trays stacked in open troughs;

the sac fry are transferred to wire "baskets'" until sble to feed.



Harrietta hatchery

Prophylaxis for fungus wss tested on a small group of rainbow
and brook trout eggs to determine the most effective dose without ex-
posing the entire hatchery production to & possible lethal overdose.
This procedure was followed because arrangement of egg trays in the
troughs differed from that at Marquette and the water supply had to be
egstimated. At Harriettz, the troughs sre fitted with a series of
baffle plates to direct the water through blocks of egg trays. Here we
were not sure that the chemical would be evenly distributed 2=nd might
be concentrated in eddies., The water supply to esch trough is intro-
duced at the bottom of the trough so the flow could not be measured
without considerable alteration of the pipes. Mr., Southwick estimsted
the flow at 10 gallons per minute. For the above reasons, various
amounts of stock solution were tested. Mr. Southwick's report is as
follows:

"Original trestment of eggs with malachite green began with five
ounces of stock solution (1% ozs. malachite green to 1 gal. of water)
given twice daily to each trough, with the flow of water at spnroximately
10 gal. per min, XEggs after sn interval of about three weeks were
epparently 211 dead, being somewhat cloudy in sppearsnce but they eyed
up as well as those not receiving treatment. After eyeing up, no pick-
ing was necessary and no fungi gppeared; but the dead eggs disintegrated
badly and were hard to clean up when the time cszme to put the fingerlings

in troughs, This experiment was carried through until the eggs were
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hatched with no gpparent harm to the fish except that they were
definitely reterded in hatching, about eight days longer being needed
for hatching out than the eggs not given the treatment.

UThe next time spawn was taken, snother experiment was set up,
using different amounts of stock solution. Using two upper troughs
we put 3% ounces of the solution in one trough and 5 ounces in the
other; rate of flow was aporoximately 10 gal./min. We also used the
two troughs directly below the others =nd cut the amount of solution
in half, For instance, for the trough with 35 ounces, 1 3/U4 ounces
was used in the trough below it after an interval of twenty minutes.
For the trough in which 5 ounces had been put, we waited one hour and
vut 25 ounces iﬁ the one below it. This was 21so done twice deily
and the results were good on all of them.

"after that experiment, we started treating sll eggs with 3%
ounces to the upper troughs and 1 3/4 ounces to the lowers. No fungi
gppeared on any of the eggs snd they were not picked off until rung up.
Treatment on these later experiments was discontinued as soon as the
eggs were eyed up end results were very good. On the last spawn taken,
treatment was continued but not as often. Eggs were treated once daily
four or five times weekly, also with good results,

"Phe totzl number of men hours spent treating the eggs from the
time of spawn-taking until the eyed stsge was 116; in comparison, 176
mzn hours were spent picking eggs not receiving the treatment for the
same period, Approximately one pound ($2.50) of the chemical was used
during the entire treatment period; to treat a1l eggs would require

sbout four 1bs,
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"Becouse of the presence of silt in the water, it is necessary
that the eggs be taken out and clesned once = week, regardless of the
type of treatment. It is therefore felt thot the malachite green
treatment con be used to best advantage during the first 15 days after
spawn is token, at which time care must be talten not to handle or cause
injury to the green eggs. After this time, the difference in lghor
costs for the melechite treatment and hand picking sre relatively un-
irportsnt because of the necessity to clean silt from the eggs once g
week, "

Paris hatchery

Tests using verious smounts of mglachite green to control fungus
on eggs of brown trout were undertsken this year. Here, as at Harrietts
hatchery, conditions varied from those at Marcuette where the recommends-
tions were made. Paris hstches trout eggs on trays stacked in cement
troughs.

The troughs sre wider than the standard wooden trough and are
supplied with water through two pipes that empty above the water surface
of each trough., Since it was not known whether the chemical would pro-
ceed more slowly or more ragpidly through the troughs than at Marguette,
verious smounts of stock solution were tested to find the agmount necessary
to control fungus most effectively; Mr. Lydell's report is as follows:

"For our exveriment we used four troughs with a prepared stock of
42 grzms of malachite green to one gallon of water with eggs being
trested twice o day st 8:00 a.m. =2nd st 5:00 v.m. The balance of our

egzs were hand picked and given reguler cars.
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"The experiment was begun on December 4, 1953 and continued until
Jenuary 18, 1954 vhen 21l eggs were hatched. On December 14 treated
eges were rung up and no eggs were picked from trays thereafter,
Fungus apreared at the end of the first two weeks. Dr, Allison was
notified =nd smount of stock was incressed 2 ounces and from then on
fungus did not appear.

"The following figures show results of experiment:

Treated Egzs
61,824 - Amount on hand at start

11,270 - Loss on Janusry 18
50,554

36,722 - Total fry hatched
13,832 -~ Unsccountable loss

Cleaning troughs and eggs totsled 18 man hours @ $1.55 $127.90

Cost of malachite green unkmown,

"If this treatment is to be used eggs should be picked at inter-
vals, especially after ringing up, as troughs and ftrays were a dirty
mess., Visitors who looked over eggs always commented and required an
explznation as to what was wrong between the two experiments, the

treated egges showing the loss znd picked ones loocking clean,

Reguloar Hond-Picked Eggs:

563,460 -~ amount on hand ot stert
87,739 — Total loss
475,721 - Total fry hatched
Total of 125 man hours @ $1.55 $193.75
"I cen not see enough difference in the two methods to make much

difference. I would favor the old method for seversl reasons. The

eggs 25 o generzl rule are clesn and look good and the figures show,
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per 1,000 eggs ratio, not enough difference to make one so much superior

to merit s change on procedure for the small amount of eggs we handle,"

Comments

The purpose of prophylaxis of trout eggs with malachite is twofold:
(1), time spent in picking eggs can be greatly reduced, thus releasing
personnel for other duties; and (2), it improves the perceﬁtage of hatch.
The more often green eggs are disturbed, the grester is the mortality,
When prophylaxis to prevent fungus is uged, the eggs are disturbed less
and a better hatch results., The use of prophylaxis, then, is a step
towards greater efficienqy in hatching operation,

As is indicated in the reports above, the use of melachite green in
prophylaxis for fungus on trout eggs is not a2s simple in its operation as
it might sppear to be. At stations where troughs are different from those
where the original work was done, the technique must be varied to suit the
conditions.

Tests with malachite green as a prophylaxis for prevention of fungus
on trout eggs were initiated in the winter of 1950-51 at Mafquette hatchery.
By the end of the following winter a method of treatment of lake trout
eges had been developed that proved to be far more efficient in saving of
time and money than the hand picking method. Since then, this prophylaxis
has been sdopted as regular procedure and improvements in technique are
mzde each year. As was mentioned before, prophylaxis is particularly val-
uable here because of the large number of eggs hsndled =znd comparatively

high mortality due to carelessness or inexperience in spawn-taking.
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.At both Harrietta and Paris, an effective dosege was found, but
objections were made that the disintegrated desd eggs were a problem
to remove from the trough. This is s problem in technique that can be
overcome through experience if the treatment is to be adopted as regular
procedure.

Mr. Southwick suggested that the prophylsxis of eggs could be used
best at Harrietta during the first 15 days they are on the trays since
that is the most sensitive period. Because of excessive silting, eggs
have to be removed from the trough once a week for cleaning, so he felt
that the dead eggs might just as well be picked at that time. He also
stated that the treated eggs required sbout eight days longer to hatch.
Whether this is generslly true of rainbow trout eggs, or not, is a
point that should be checked by further observations. No such reterding
among brown. or lake trout was noted at the other stations.

It is suggested that further tests be conducted next yeer (1954-55)
in an attempt to develov suitable technigues for removal of debris from
the troughs and to evaluate the benefits or disadvantages of prophylaxis
with malacihite green., Since the men at the Marquette station have had
seversl more years of experience with the methods than the men at other
stzations, Mr, Robertson or one of his crew should visit Harrietts =nd
Paris hatcheries during the time this problem in the troughs is present.
The tests should show any difference in percentage of hstch between
trected and non-treated eggs, and any differeice in men~hours required

in servicing the two groups. They should slso demonstrate eny
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difference in hatching time., It might be well also to try treat-
ments at two-day intervals instead of the recommended dgily inter¥als.
If the former would be effective, servicing time would be lesgened.

The problem of silt is present at all three stations meﬁtioned in
this revort although there is some variation of intensity. For seversl
reasons this is 2 problem that merits attention if we sre to further
increzse the efficiency of our hatcheries. Silt on eggs may result in
guffocation if not removed. Consequently, the eggs must be handled to
be kept clean =nd handling not only requires time, but may increasse the
mortality among green eggs. Also, silt is sn added hazard to the
health of small fry and occesionally causes hegvy losses due to gill

trouble,
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