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COLD WATER PARASITE 
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water and moist soil. It is often referred 
to as a “cold water” fungus as it flour-
ishes in colder water, but it lives well in a 
wide range of water temperatures ex-
tending from 37 deg F to 91 deg F (3 to 
31 deg C). While it has been described 
also as a “mold”, sap is a genus of fun-
gus, with the difference being a “mold” 
is a mass of fungi. 
Under the microscope, sap is composed 
of filaments that tend to have spherical 
ends. It is these spherical ends that house 
the zoospores, or the “seeds” of sap, 
that allow it to proliferate and spread. 
The filaments are called hyphae and 
give sap its cotton-like appearance. It is 
the hyphae, or more exactly, the 
hooked, foot-end of the hyphae, which 
penetrate the tissue of the fish as they 
seek nutrients. In the lower-power micro-
graph below, you can see the hyphae 
with the spherical ends. With a 400x 
microscope, the structure will look basi-
cally the same. 

In the water, sap looks like fluffy cotton; 
however, out of the water it appears to 
be a matted mess of slime. Sap starts 
out either white or grey in color. The 
grey appearance also may indicate the 
presence of bacteria growing with sap’s 
structure. Over a short period of time, 
sap may turn brown or green as organic 
particles in the water (such as algae) 
adhere to the filaments. Note the picture 
below. This is a classic presentation of 
sap that has invaded a bacterial infec-
tion of the dorsal fin area of a koi. The 
green color is actually embedded algae 
particles within the sap’s filaments. 

By appearance, sap can be easily 
confused with epistylus, a freshwater 
parasite that presents as a white cottony 
substance growing on the skin of the fish. 
Epistylus does not gather organic parti-
cles and will remain white. Confirmation 
of epistylus versus sap should be done 
with a microscope. The following is a 

microscope shot of epistylus at 400x. 
The favorite food of sap is dead 

organic tissue. We can usually see evi-
dence of sap on dead and dying fish, 
live and dead fish eggs and even food 
left in the water so long that it has be-
gun to rot. Typically we see infertile koi 
eggs being infected first with the fungus 
then it spreads to kill live, fertile eggs. 
Infected eggs have a typical fluffy cot-
ton wool-like covering. Sap also likes to 
feast on exposed and decaying tissue 
caused by bacterial infections, such as 
ulcers. It is most prevalent on the head 
and fins of the fish as these are the ar-
eas that offer the least amount of natu-
ral resistance provided by the mucous 
coat. 

Primary and Secondary Invader 
Typically we think of sap as a 

“secondary” invader. This means that 
something else has violated the integrity 
of the fish’s skin allowing bacteria to 
enter and provide direct tissue access for 
the sap hyphae to embed themselves. In 
treating sap, it is imperative to treat 
BOTH the sap and the underlying pri-
mary cause. This will be discussed in 
more detail in the treatment section be-
low. 

However, sap can also be a pri-
mary invader under the right conditions 
and this is where it gets the reputation as 
a “cold water” fungus. We all know that 
cold water conditions, including dramatic 
temperature changes, cause great stress 
on the fish and suppress the fish’s natural 
immune system. As stated above, sap 
flourishes in colder water by producing 
and releasing increased zoospore counts 
into the water. The combination of stress, 
suppressed immune systems, and in-
creased spore counts give sap the ability 
to cause major problems in colder water. 
Sap infections are commonly the cause 
of “winter kill.” 

The following is a list of conditions 
that support the spread of sap: 

  Overcrowding – stress and too 
many organics in too little water 

  Handling – stress and removal 
of the mucous coat on the fish  

  Epidermal integrity – open 
wounds that provide direct ac-
cess to tissue 

  Parasites and pathogens – 
parasites cause wounds that al-
low pathogens (like bacteria) to 
enter the tissue thus giving sap a 
change to take hold and stress 

  Pollution – stress and reduced 
water quality 

  Spawning – stress and physical 
damage 

  Water quality – stress and re-
duced physiological conditions 

  Water temperature changes – 
stress. 

Obviously the underlying theme in 
the above list is “stress” and this is the 
one thing that we need to guard against 
first and foremost to keep our fish 
healthy. In healthy conditions, our fish 
have some natural protection against 
sap with the mucous layer being the most 
effective first line of defense. The mu-
cous layer provides the ability to reject 
a sap attack by sloughing off a layer of 
mucous and sending the sap with it. The 
mucous coat also provides a natural fun-
gicide at the cell-level. So you can see 
that improper handling or any activity 
that reduces the mucous coat offers an 
increased opportunity for sap to take 
hold. 



 

KOI USA Magazine is 
packed with vital articles 
about pond construction, fil-
tration, fish health, classifica-
tion, dealer contacts, club 
news and upcoming events 
and much more. 

Each issue contains over 120 
jam-packed pages of excit-
ing Koi stories in bright, full 
color. 

Don't miss any of the six big 
issues each. Stay informed 
and up to date year 'round. 

 
KOI USA is the Magazine 
of the Associated Koi Clubs 
of America.  
 
Our club is a member of 
this association. Therefore 
this is our magazine so lets 
support it!   
 
Don’t forget to enter “The 
Upper Midwest Koi Club” as 
your club affiliation to re-
ceive the club rate.  
 
If you have never seen an 
issue, see Dick Emerick or 
Ron for a free issue card.  
 
One issue and you will be 
hooked!  

KOI USA  
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MANY THANKS TO 

OUR SPONSORS FOR 

THEIR CONTINUED 

SUPPORT AS WE GO 

FORWARD IN 2007!!! 

Issue 9 Volume 2 September 2007 

 

612.325.6627  WWW.UPSCALECOATINGS.COM 



  

SUBMIT ARTICLES FOR 

PUBLICATION IN  KOI FOCUS  

TO:   

SUE EMERICK 

KOIFOCUS@UMKOICLUB.ORG 

Club Communications 

The show is now past and we are ready to get back down to club business.   We hope to have KoiFocus, our 
newsletter, up to date within the next few weeks.  Bear with us as we catch up.  Plans are already under way for 
our 2008 Show!!   

Show dates have been set and confirmed with Bachmans - August 2nd & 3rd, 2008 

Watch for our 2008 Champion Challenge 
 

Donations for club raffles?  Anyone wishing to donate pond related products and/or services for our 
monthly door prizes and raffles, please do not hesitate to contact Sue Emerick.  Your donation would be greatly 
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October 13th 
2:00 - 4:00 p.m. 

Shutting the pond down for 
winter; preparing fish for 
winter 

 

November 10th 
2:00 - 4:00 p.m. 

Holiday Social Pot Luck 
2007 In Review 

TBA 

December NO MONTHLY MEETING TBA 

January 12, 2008 Jeff Wilson 
16500 Kangaroo St. NW 
Ramsey, MN 55303 

POND SIDE in January 
Greenhouse Pond 
Club Business 
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Death by SAP 

An increased morbidity of fish caused by 
sap can be traced to three major things: 

1. Low water temperatures  

2. High concentrations of sap zoo-
spores 

3. Mechanical stress 
We know that sap attacks fish 

weakened by any of the above and the 
suppressed nature of the immune system 
under cold water or high stress conditions 
leaves the fish mostly defenseless. How-
ever, what kills the fish in a sap attack is 
a condition known as hemodilution. By 
definition, hemodilution is “a decreased 
concentration (as after hemorrhage) of 
cells and solids in the blood resulting 
from gain of fluid from the tissues.” … 
this causes the blood to loose electro-
lytes (blood salts) and make it less than 
life-supporting. Then as the sap hyphae 
penetrate the tissue layers of the skin, 
water begins to enter the fish thereby 
further diluting the fish’s blood salts. This 
explains why fish grossly affected by 
sap appear lethargic and often lose 
their equilibrium. 
 
Once it has (literally!) taken root, sap 
can spread rapidly over the surface tis-
sue of the fish. While it is rare that sap 
will penetrate deep into tissue layers, 
even superficial damage to the fish’s 
initial tissue layers (and particularly the 

gills) can be deadly. Obviously, the 
more wide-spread the sap infection be-
comes, the higher the rate of hemodilu-
tion and greater chance that the fish will 
not recover. Therefore, managing the 
sap infection quickly becomes the key to 
saving the fish. 

 
Protection and Treatment 

Obviously, the best “cure” for sap 
is prevention. As mentioned, sap is pre-
sent in every pond and has its place in 
the order of life in the pond’s ecology. It 
really only becomes a problem when 
something has gone wrong with the fish 
and/or the pond or a condition such as 
cold water suppresses the fish’s immune 
system. Some of the steps we can take to 
reduce sap’s effectiveness include: 

1. Providing a stress-free environ-
ment (which starts with excellent 
water quality) 

2. The active reduction of organics 
in the pond (good mechanical 
filtration and a balanced ecol-
ogy). This also will reduce natu-
ral aeromonas bacteria counts 

3. The quick removal of dead and 
dying fish and excess food 

4. Proper handling (which starts 
with as little handling as possi-
ble) 

5. Elimination of parasites 

6. Increased water flow during 
warmer conditions 

But no matter how hard we try, 
and especially for those ponds located 
in areas subject to cold water situations 
and/or rapid water temperature 
changes, sap is always a possibility. Ex-
cept as noted above, there are no rea-
sonable preventive measures, including 
the use of anti-fungal products as they 
just do not work effectively against sap. 
Therefore, we must be prepared to di-
agnose and treat sap as soon as we see 
it and here are some treatment recom-
mendations: 
 
 Malachite Green (MG): Hands 
down, this is the best treatment for all 
fungal problems, including sap. MG 
baths and dips work_ exceptionally well 
and one treatment will usually solve the 
problem (assuming any contributing 
causes are corrected as well). There are 
certain cautions that go with using MG, 
such as use only in cooler, well aerated 
water, so read the label carefully for 
instructions and precautions. MG is not 
recommended as a pond-wide treatment 
for sap as the concentration levels 
needed to kill off sap are too high for a 
pond-wide treatment to be effective. 
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148 County Road F 
River Falls, WI 54022 

Such products as ProForm C, a Malachite 
Green-formalin combination can help 
reduce the incidence of sap and para-
sites in the water, but because the sap 
hyphae may be deeply embedded, the 
stronger dip or bath method is recom-
mended. Caution: Malachite green is 
carcinogenic and has been banned for 
use on food fish. Use MG with great 
care. 
 
 Salt: This is a distant “second best” 
treatment to MG. Salt in the 0.6 to 1.0% 
range for 30 minutes or less can help 
eliminate sap. The caution with this ap-
proach is that the higher the salt level, 
the more stress the fish will endure so 
check carefully on the stability of your 
fish prior to performing a high-level salt 
bath. 
EDITORS NOTE:  A salt paste swabbed 
upon the SAP can dissolve the surface 
fungus. 
 Formalin: Formalin is mentioned as 
a treatment for sap however, generally 

speaking, formalin is ineffective against 
most molds and fungi. Like MG and salt, 
formalin comes with its own precautions, 
including limiting its use in warm water, 
where low oxygen situations may de-
velop. Handle formalin with care, its tox-
icity is well known. Diluted versions of 
formalin products, such ProForm C offer 
a nice one-two punch where MG takes 
out the sap and formalin gets the para-
sites. It is not recommended to use for-
malin against open wounds because of 
the harmful effect of formalin on ex-
posed tissue and cell structures. 
 
 Potassium Permanganate: In the 
right hands, PP is one of the better treat-
ments for sap. PP treatments at 4PPM 
(4g/1000 liters) will eliminate most of 
the sap but for deeply embedded sap 
hyphae, further surface treatments using 
a PP paste may be required. The down 
side of PP, of course, is the inherent dan-
ger of using it at all. It is not recom-
mended for those inexperienced with its 

use. 
 
 Treating a sap-affected fish re-
quires that the wound site be tended 
completely. As mentioned, sap is gener-
ally a secondary invader; this means 
something else went wrong to allow the 
sap to take hold, like a parasite attack 
or another wound that opened the tissue. 
So, when treating a sap-affected fish, 
first eliminate the sap from the surface 
of the fish and then treat the actual 
wound site, which is most likely starting 
to look like an ulcer. For the latter, Tri-
Cide Neo, iodine, PP paste and/or De-
bride topical ointment are good choices. 
Depending on the extent of the underly-
ing wound, injectable medications may 
be required and the assistance of a vet-
erinarian sought. If you suspect that cold 
water has allowed sap to become a pri-
mary invader, attention to the surface 
tissue of the affected fish is still required 
as the sap hy-
phae pene-

Continued from page 7 
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trates the tissue and can allow bacteria to 
enter the wound site. 

Much has been said regarding the im-
portance of using a microscope in the koi 
hobby. A microscope with a range up to 
400x (eg 40X objective and 10X eyepiece) 
is an invaluable tool for diagnosing problems 
with our fish as well as viewing almost the 
entire spectrum of the ecology of our ponds 
from algae to parasites to the larvae of in-
sects. At 200x, the filament structure of sap is 
easily to see and at 400x, the hyphae and 
spherical ends of sap are clearly discernible. 
Also, at 200x the movement of most parasites 
can be easily seen and at 400x, virtually all 
of the parasites that routinely inhabit our 
ponds can be detected and identified.  
 As you can see, sap is one of the major 
potential problems that we have to be pre-
pared to deal with. Since sap is always pre-
sent in our ponds, it is imperative to take as 
many preventative measures as possible to 
keep it from affecting the fish. But even the 
best pond keepers will eventually get a sap 
outbreak and when this happens, treatment 
must be quick and complete as this is not a 
problem that will just go away all by itself. 

It’s time once again to look to 
our members for volunteers to ensure 
that our 2nd Koi show will be even 
more successful then 2007.  We have 
laid the groundwork, but more organ-
izational positions need to be filled.  If 
each member donates a small amount 
of their time, it will make it easier on 
all of us.  So far we have the follow-
ing members coming forward to head 
up committees.  If you do not wish to 
chair a committee, you are more than 
welcome to aid anyone of the chair-
persons. 

UPPER MIDWST KOI CLUB 

2008 SHOW ORGANIZATION 

SUMMARY 

Persons volunteering for Com-
mittee Chair positions will constitute 
the show committee. 

Deadlines will be assigned to 
each committee by the end of 2007. 

There will be show committee 
meetings periodically. 

 

Show Chairperson: 
VOLUNTEER:  SUE EMERICK 
 
Show Co-Chairperson 
VOLUNTEER:  OPEN 
 
Show set up/tear down:  Water and 
show tank Infrastructure 
VOLUNTEER:  KOI ACRES – Mike 
Swanson 
 
Show Dressings: 
VOLUNTEER:  Sue Emerick 
 
Club/Welcome table: 
VOLUNTEER:   Carol Ackermann 
 
Trophies:  
VOLUNTEER(S)  Harvey  
 
Raffles/Auctions: 
VOLUNTEER:   Dick Hadley 
 
Water Quality: 
VOLUNTEER:  Jim Gallagher 
 
Benching and Show Handlers:  
VOLUNTEER:    OPEN 
 
Judges:  
VOLUNTEER:  OPEN 
 
Vendors: 
VOLUNTEER:  Mike Swanson 
 
Advertising:  
VOLUNTEER: OPEN 
 
Show staff meals: 
VOLUNTEER:  OPEN 
 
Show Program; Show Floor Plan: 
VOLUNTEER:  Ron Sterbenz 
 
Seminars: 
VOLUNTEER:  OPEN 
 
2008 Champion Challenge:  
VOLUNTEER: Koi Acres 
 
Show Photography:  
VOLUNTEER:  John Verhalen 
 
 

Cold Water Parasite 2008 UMKC SHOW  
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Judge’s Appreciation Dinner and Banquet: 
VOLUNTEER:  OPEN 
OTHERS:  

1. Video History of show - Scott 
2. Member assistance to Show – Sue Emerick 
 
Be sure to review the list of opportunities available at 

each of our general meetings or contact Sue Emerick for more 
details. 
 

We need each of you!! 
 

Be part of our biggest event of the year!! 
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New Members Are Always Welcome!  

See our “Meetings” page for the next meeting and location. 


