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Fusarium Stem Rot of Carnations 
hy 

Ralph Baker and lames '0ammen* 

.With the advent of the practice of 
producing clean cuttings from cultured 
mother blocks many of the diseases of 
carnation are now rather easily con
trolled. For example~ bacterial Wilt 
which in the past has reached epidemic 
proportions has been controlled success
fully through the use of cuttings in 
propagation which are not "carriers" of 
this disease. The same success has been 
noted in the control of Fusarium wilt 
and the virus disease known as streak. 
As these are checked, however, others 
become more apparent which cannot be 
controlled by the use of culture cut
tings. The disease which has assumed 
the greatest importance is Fusarium stem 
or branch rot_, the causal agent of which 
is Fusarium roseum f. cerealis. 

The pathogen 

Fusarium roseum f. cerealis is a 
fungus which is distributed as a part 
of the natural population tn many soils. 
Some strains are pathogenic not only to 
carnation but to wheat. While it assumes 
great importance when the host is under 
stress (as for example in propagation) 
or when wounds occur, this pathogen cannot 
invade an established plant. 

The most important losses due to 
Fusarium roseum f. cerealis are found in 
young stock. From a gross inspection of 
cuttinga 1 in the propagation bench or in 
nurse bedst infected plants will be seen 
to wilt and die from a stem rot at the 
base . On closer inspection lesions are 
apparent at the soil line or below. These 
l ef5i.ons develop inwardly from the outside. 
Oft en r:ne of the most valuable diagnostic 

features is the pink or red discolorations 
on the edge of these lesions. There is no 
vascular discoloration as is found in 
plants invaded by the bacterial or fusarial 
wilt pathogens. 

In older plants, the symptomatic 
picture is much the same. It is compli
cated, however, by symptoms incited by 
other pathogens which are frequently asso
ciated with the stem rot organism. 

Tests were undertaken ln the spring 
of 1954 to determine the location of the 
fusarial pathogens in the stems of dis
eased plants on producing benches. 
Sections of 34 plants were surface steri
lized and cultured for organisms from the 
base of the plant to 18 inches up the 
stem. The Fusarium wilt organism was 
frequently found at the maximum height; 
however, even in these plants which dis
played obvious symptoms . Fusarium roseum 
was never found at a height of more than 
eight inches and for the most part only 
fo~ inches above the base of the plant. 
For this reason, carry-over of the 
pathogen within the cutting is not of 
great importance and explains why the 
use of cultured cuttings is not an impor
tant factor in the control of this dis-
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The causal agent of Fusarium stem 
rot is primarily an invader of the corti
cal tissue so that its tendency to re
main at low levels in the stem is not 
surprising. On the other hand, the 
Fusarium wilt organism invades the vascu
lar tissue. It has been demonstrated in 
a similar disease that spores are taken 
to all parts of the stem in the vascular 
stream. 

The importance of inoculation potential 

Inoculation potential is simply the 
number of available infection units pre
sent in a given host-pathogen relation
ship. 

The inoculation potential needed 
for invasion and subsequent disease ex
pression varies over wide limits depend
ing upon the pathogen involved. For 
instance., one rust s pore is capable of 
invading a plant and producing a lesion 
when environmental conditions are suita
ble. On the other hand it is quite 
evident that a much greater load of 
inoculum is required to produce a lesion 

when the stem rot pathogen is involved. 
The knowledge of this concept is very 
important in any consideration of control 
measures. 

Studies at the University of Califor
nia have shown that propagation material 
in the presence of Fusarium roseum at a 
high inoculation potential displays obvious 
symptoms and is killed. At low inocula
tion potentials another situation is en
countered. The rot cannot be observed 
even though the cuttin~s are infected and 
subsequent buildup of inoculum is not 
great enough to produce symptoms until the 
plants are transplanted into the nurse 
beds. Thus infection occurring in the 
propagation stage may be important even 
when the inoculation potential is small. 

When non-infected rooted cuttings 
are transplanted into infested nliTse beds 
the situation is entirely different. 

In an experiment performed at Colo
rado A & M College in the summer of 195!f 
clean cuttlngs (varlety Frosted Sim) were 
rooted in the usual manner and planted in 
two plots vlhich had been steamed and in
oculated -...ri th a mixture of three highly 
pathogenic strains of Fusarium roseum f. 
cerealis. 'I'h2 in,oculation potential in 
these beds · we.s determined by the soil dilu
tion plate method to be approximately 
15,000 and 30,000 spores /gram of soil 
respectively. Ten of these rooted carna
tions were planted in each plot and ten 
additional rooted cutt ings vrhich had been 
wounded near the base were placed in the 

plot with the higher inoculation poten
tial. Thirty days later only one plant 
had died in either plot. The rest did 
not demonstrate symptoms from the ground 
level up and appeared in fact as healthy 
as similar plants in uninoculated check 
plots. The former plants revealed sur
face lesions at the base' however, when 
uprooted and washed. Other tests have 
in both California and ' Colorado, repeated
ly verified these results. 

The experiments indicate that a 
clean rooted cutting of the varieties 
used in these tests planted in a nu: . .'se
bed containing a high inoculation poten
tial is not readily susceptible to the 
Fusarium stem rot organisms. 

Carry over of the pathogen 

The high inocluation potential used 
in the experiments mentioned above is not 
ordinarily encountered in commercial 
ranges, especially in nurse beds which 
have been steamed or chemically treated. 
Apparently a plant in order to be killed 
by the pathogen must be invaded rather 
early in the propagation period. Thus if 
the fungus is killed by steaming and is 
not carried inside the cutting, how then 
can it reinfest propagation benches and 
become a problem? Th.is question cannot 
be fully answered at this time but this 
phase is being examined rather extensive
ly. 

Reinfestation certainly occtrrs with 
improper sanitation practices. Steaming 
not only of benches and soil but of all 
tools should be a customary procedure. 
Bull sessions with one foot propped up 
on the bench are certainly worthHhile from 
the philosophic or political point of viev 
but not from the standpoint of proper d is 
ease control. The end of the watering 
hose should not tonch the ground and the 
hands should be washed before handling 
soil or rooting media. 

In spite of the most careful sanita
tion practices, however, some cases have 
been noted in which losses from the stem 
rot pathogen have occurred. In these 
cases a theory involving car~J-over of 
the fungus on the cuttings has been re
ceiving some attention. It is believed 
that high humidities and/ or splashing 
of the mother plants while watering may 
result in inoculum being lodged in cracks 
of the stem or in the leaf axils. 



·Control 
Fusarium stem rot like so many dis

eases .of plants cannot be controlled 
once it has developed in the host. As 
has been stated earlier, evidence is 
accumulating which s1~gests that a clean 
rooted cutting is very resistant to even 
the most virulent strains of the pathogen. 
Consequently, careful attention must be 
given to proper propagation procedures. 
The current recommendations are as fol
lows: 

The use of healthy vigorous propagation 
material: 

1. Obtain cuttings from plants 
known to be free of vascular 
and systemic disease s. 

2. The most vigorous cuttings 
can be obtained from cultured 
mother blocks grown for the 
exclusive purpose of producing 
propagation stock. 

Elimination of the pathogen from the 
propagation bench: 

1. Steam or chemically treat the 
propagation medium, be nch, 
tools, etc. 

2. Observe sanitation practices 
carefully the reafter. 

Care of the mother plants 
1. Spray mother plants periodically 

with Dithane Z-7e (4:1000) to 
keep down the inoculation poten
tial 

2. Select cuttings as high as possi
ble on the mother plant. 

3. Propagate f:tom mother plants 
less than a year old. 

4. When watering reduce splashing 
as much as possible a nd avoid 
high humidities. 

Treatment 

Treat the ends of the cuttings with 
one of the following: 

Captan 
Dithane 
8 quinoline sulphate 
Fermate 

1:1000 
4t1000 
1:1000 
1:2000 

Rootone, as obtained commerc ially, 

contains a fungicide (arasan) 
which is effective. 

When treating with these fungi c ide s 
it is desirable not to use dips due. to 
the danger of introducing other pathogens 
(especially bacterial wilt) into the 
vascular system of the cuttings. It is 
better to treat with a spray or a 
fungi c ide-talc mixture . 

Cultural practices in propagation: 

1. The use of small east-west 
greenhouses (wi th north light) 
especial l y set aside for propa
gation is to be encouraged. 
Among the many advantages of 
this practice are isolation · 
from contaminated areas and the 
ease with which shade and 
ventilation are controlled. In 
such houses air conditioners may 
be installed economically. 

2. Use a propagation medium that 
maintai ns the best relation be:.. 
tween ae ration and moisture. At 
Colorado A & M Colle ge a mix
ture of sand and perlite (air
lite) has given good results. 

3. Do not overwater. 
4. Keep propagation bench tempera

ture below 65DF if possible. 

' Benching rooted cuttings 

1. Observe proper sanitary measure s. 
2. Recommendations on the handling 

of the young plants are given in 
the June 1954 issue of the Colo
rado Flower Growers Association 
Bulletin. 

3. From the standpoint of wounds 
incurred dtu·ing handling, direct 
benching is recommended. 

Storage of cuttings 

Hhile the storage of cuttings is a 
standard practice and is invaluable to 
the commerc ial grower~ the s ystem does 
have its limi tations. Do not store for 
too long a period. Watch the storage 
t empe rature c lose ly and do not keep the 
cutt i ngs ove r ly mo i st. 


