Almanac:
Society for
Pacific Coast
Native Iris

Monograph Issue

DISEASES OF THE
PACIFIC COAST IRIS

FALL 1986
Volume XV Number 1



Cover: Diana Gregory

PUBLICATIONS AVAILABLE

Seed Planting

Almanac, Volume VII, Number 1 (Fall
1980) contains several valuable articles on
raising Pacific Coast native Irises from seed.
Copies are available from the Editor for
$2.00 each, postage paid.

A Guide to Pacific Coast Irises, Victor A.
Cohen; forward by E.B. Anderson. Lon-
don: The British Iris Society, 1967. This
40-page booklet contains both colored and
black-and-white photographs of selected
species, line drawings and thumbnail
descriptions of all species and major sub-
species. There is general material on distri-
bution and botanical affinitics among the
species, plus a map of western states show-
ing distributions of the species in genersl.
Copies are available from the Treasurer for
$3.50 each, postage paid.

EXECUTIVE COMMITTEE

President Duane Meek

1373 Coventry Road
Concord, CA 94518
(415) 685-648¢
First Vice President Robert P. Hubley
12407 Fremont St.
Yucaipa, CA 92399

Second Vice President LaRue Boswell

1821 Gross Lane
Concord, CA 94519
(415) 682-0777
Immediate Past President Jean Erickson

2181 Blucher Valley Road
Sebastapol, CA 95472
{707) B23-9545
Secretary, Treasurer Derothy Foster

977 Meredith Court
Sonoma, CA 95476
(707) 996-6654

PUBLICATION STAFF

Editor Lewis & Adele Lawyer

4333 Osk Hill Road
Oskland, CA 94605

(415) 638-0658
Associste Editor Jean Erickson

Consultant Jean Wint

MEMBERSHIP SUBSCRIPTIONS

The Almanac is published in the spring and fall; copy desdlines
are February 1 and August 1, respectively. For information
about availability of back issues, please address the Editor,

Membership Rate Individual Family
Annual $4.00 $5.00
Triennis] $10.00 $12.00
Supporting Annual $6.00

Life $50.00 $65.00
Honorary Life No Dues

Please send membership-subscription monies 1o the SPCNI
Treasurer,

The Society for Pacific Coast Native Iris is & section
of the American Iris Society; membership in the
latter organization js a prerequisite for membership
in the SPCNI. If you wish only to receive the A/-
manac (two issues per year), the annual subscrip-
tion is $4.00.



PRESIDENT'S MESSAGE

Hil

Baffled? Bewlldered? Confused?

As you read earlier in a newsletter,
we just don't seem to be able to make six
and four equal seven.

Honestly though, we are trying, and if
you get this Fall issue before you get
the Spring issue, don't fret, there must
be a reason behind it.

Polling the Board, we agreed you were
entitled to every Almanac you'd paid for,
and you'll get it even if I have to do it
myself. (Heaven forbid!)

With the tremendous help of the Law-
yvers, we hopefully will get caught up to
date, and you will eventually get the

FROM THE

As in all of 1ife, some effort must be
expended to maintain its most fulfilling
aspects; and this pertains to our ef-
forts in the garden as well as in the
pursuit of other forms of happiness.

When a disease threatens the survival
of a garden treasure it stimulates a
call to arms in defense of something we
feel is worth fighting for.

Although, by and large, Pacific Coast
Native Iris are a remarkably healthy
lot, this issue o6f the Almanac is con-
cerned with the dark side of growing
PCNs, - the diseases which may plague
them. And as with the federal budget
for defense, (which some claim is never
enough), research funds at universities
are inadequate to finance a comprehen-
sive research program. For that reason
we have embarked on a study of the dis-
ease problem in our garden.in the hope
that, together with studies conducted
by the Unilversity of California and in-
put from other sources, conclusions
beneficlal to everyone growing PCNs
will result.

In this issue we cover observations
on the occurrence of two diseases in
our garden, PCN Crown Rot, and rust.

We cover our attempts to isolate and
identify the causal pathogens in Crown

Spring 1986 issue, as it contains some in-
formative articles you will appreciate.
As of this writing, I've been unable
to get anyone to serve on a nominating
comrittee and my term is up in July.
Therefore, its going to be difficult get-
ting a list of new officers published
30 days prior to that time. Will just
keep trying and see what materializes.
"Bye, now! I can only hope you all
enjoyed the happlest of holidays and
that 1987 will be a banner year for you.
Help us make our soclety the best it
can be, and thanks for your forebearance,

Puane Meek

EDITORS

Rot. Dr. Robert Raabe discusses the
water molds which may be involved
in Crown Rot and the fungicides avail-
able for their controcl. The final sec-
tion deals with miscellaneocus tests re-—
lating to PCN problems.

Although these studies are far from
complete, we feel that some segments
of the problems have been made clear
and this groundwork will form a hbase
for further studies,

HELP!

For the past three years we have been
compiling data on the height of the
blcomstalk and the number of blooms per
stalk on the PCN cultivars which we
grow, We have found that both measure-
ments are quite consistent when compar-
ing data taken on different years, or
from different areas in the garden.

So far, however, the "height' measure-
ments we have obtained, don't compare

very well with those included in the

Check List. We are assuming that
"height" means "height of bloomstalks",
but maybe it doesn't. We have never
seen information published relative to
the number of blooms per stalk, but to
us this is an interesting statistic



which could be included in the Check
List,.

We would greatly appreciate it if
some of you readers could send us simi-
lar data from your own gardens so that
we can determine the variability of such
measurements. JIf this is done, however,
we will all have to be consistent in the
way we take the measurements. We take
ours after the plant has finished bloom-
ing when we are cutting out the old
stalks to prevent unwanted seed disper~
sal. Height is measured in inches from
the ground to the tip of the highest
withered bloom. We figure this would
be about the center of the top flower
if it were still in bloom. If there is
only one bloomstalk, there is no prob-
lem. On old clumps with several stalks
we average the tallest 3 to 5 stalks.

Cn many cultivars, we have found that
the number of blooms per stalk is quite
consistent, especially on cultivars hav-
ing only 1 or 2 blooms per stalk. BAN-

DISEASES OF THE

PART 1, 1IN THE GARDEN
Lewis Lawyer

There are three diseases of the Pacific
Coast Iris which occur in our garden.
The first is caused by Selerotium rolfsii
which is of relatively little importance
here, having been sighted only once, but
which could be a major problem under the
right conditions. The second, we are
calling "PCN Crown Rot", which is more
or less important wherever PCNs are
grown, The third, iris rust, is impor-
tant or not, depending largely on the
climatic conditions where they are grown
and the degree of resistance or suscept-
ibility of the particular cultivars in
which the grower is interested.

Few people who have grown Pacific
Coast Irises for a period of years have
escaped PCN Crown Rot and the sad exper-
ience of watching a well-established
clump of some prized cultivar suddenly
start to die. Then, as you watch help-
lessly, the disease spreads across the
clump, fan by fan, until the entire
plant has departed to some irlis heaven
in the sky.
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BURY TAPESTRY and FAIRY CHIMES, for ex-
ample, have been consistently single-
flowered. EXNCIRCLE has been consistent-—
ly double-flowered. CALIFORNTIA NATIVE,
which is usually triple-flowered, has
occasionally branched and produced up
to 7 flowers. When the bloom count is
variable, we record 2,3 or 3,4, If it
is widely variable, we would put 3-7;
but were 1t mostly triple-flowered with
an occaslonal branch that made it 6 or
7-flowered, we would record it as 3(7).

If you are able to send us some data
of this sort, we would apprecilate it if
you would use a form similar to the one
below.

CULTIVAR NAME HEIGHT # BLOOMS
Ami Royale 5 1
Augie 14 2¢3)
E1l Centro 18 2-7
Pasatiempo 12 2,3

Lewis and Adele Lawyer

PACIFIC COAST IRIS

Our first planting of natives was made
on October 18, 1975 and, largely through
the generous help of Joe Ghio, our garden
contained over 200 established flowering
plants by the time of the National Conx
vention in 1978. True, we lost a few
plants at planting time but, once estab-
lished, they grew like mad.

Despite the fact that from that time
on we grew between 150 and 200 estab-
lished plants each year, we didn't ex-
perience any trouble or loss of an estab-
lished clump until the spring of 1983
when a large plant of NATIVE MUSIC,
planted in 1975, started to die. The
disease spread rapidly through the main
clump and by June it was too far gone to
bloom. A division of the original clump
which had been transplanted to another
location a year earlier, also died.

The sudden death of established plants
of the PCNs has been fairly well accepted
as a natural phenomenon of the speciles.
I remember discussing the problem with
Lee Lenz during a telephone conversatilon



a couple of years ago. He confirmed
that they had lost a few plants in the
Botanic Garden at Claremont from time
to time, but had not made any attempt
to identify the cause since the occur-
rence was so sporadic. Then he went on
to say that the Pacific Coast iris are
such prodigious seed producers in their
natural habitat that the loss of some
of the older plants would be of minor
consequence to their survival as a
species, I remember thinking that this
was an astute observation and suddenly
realizing that it was only man's in-
wolyement with the plants that gave any
importance to the disease. It is only
after man has developed and selected a
specific clome which he wants to per-
petuate, that death becomes a serious
problem. We will discuss two diseases
which are involved: '"Mustard Seed Dis-
ease' caused by the fungus Selerotium
rolfsii, and a more serious problem
which, because of jits nature, we are
calling "PCN Crown Rot Disease'| caused
by a pathogen or pathogens not yet ful-
ly identified.

In the 12 years that the SPCNI Almanac
has been published, there have been 3
references to this disease problem, two
by Richard Richards of Southern Calif-
ornia, and one by John Weiler of the
San Joaquin Valley. In Velume 1, num-
ber 1, September 1973, Richards says,
"Some clones of the Californicae appear
prone to mysterious ailments not yet
understood. They occasionally suffer
from some sort of fungus..." Then, in
the fall issue, 1981, in an article ti-
tled "Hot and Wet) Richards expands on
the theory that ""the problem" is inten-

sified when you have to irrigate in hot -

climates such as in Corona, where he
lives in Southern California. John
Weiler, in the spring issue, 1984, in
an article titled,'"Califormicae in the
Central Valley' writes: "Still a third
factor which may be the most important
in success or failure is water in the
garden." He goes on to say that despite
the fact that these irises grow without
apparent water in their native habitats,
they will not survive without some water
in his area. Nor will they stand ex-
cess water. He continues: "Such spec-
ific requirements for water during the

summer months is known feor many other
plants.....In some cases, intolerance to
summer water may be traced to cone or more
water molds which multiply rapidly in
moist soil during warm weather. Partic-
uiarly devastating is the mold Phytoph-
thora..." He then points out that the
fungicide, Subdue, is recommended for the
control of such organisms.

Now to get on with our own experiences
in our relatively cool-weather climate in
the Oakland hills of the San Francisco Bay
Area. 1In the fall of 1976 the cultivar.
FICUS, which had been purchased from Cor-
don Bleu a few months earlier, suddenly
turned brown. There were no visual symp-
toms except for a brown rot where the
leaves joined the crown, but when we
placed the plant in a moist chamber for a
week, Sclerotiwn rolfsii (mustard seed
fungus) developed. This is the only PCN
plant in our garden which to my knowledge
has ever developed Selerotium rolfsii, but
Joe Ghio and others have experienced some
trouble with this fungus.

It is important to note that when we dug
the diseased FICUS plant there were no
visable symptoms of Selerotium rolfsii.
The typical symptoms of "mustard-seed"=like
sclerotia which are so prominent on a dis-
eased tall bearded iris plant were absent,
and it was not until we had placed the
plant in a moist chamber for several days
that sclerotia developed. This was alsg
true of a diseased plant which we received
from Joe Ghio for diagnosis some years
later. Adele was able to identify the
fungus microscopically, but there were no
sclerotia on the plant, even after several
days in the moist chamber. We took the
plant, moist chamber and all, to Dr. Raabe
at the University at Berkeley for confirm-
ation of Adele's microscopic diagnosis.
Two days later Dr. Raabe called us to say
that sclerotia were forming on the damp
paper towel which we had placed under the
plant as the moisture source in the cham-—
ber. We have been told by others that
they have seen sclerotia forming on dis-
eased PCN plants, but we can testify that
they are not always apparent. This brings
up the danger of treating for a disease
before a reasonably positive identifica-
tion has been made. The chemicals used
in the treatment of Selerotiwm and Rhiz-
cetonia can be quite different from those
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used for the control of the water molds,
and if used incorrectly, may even inten-
sify the problem.

I think that before we go any farther,
I should acquaint you with the various
locations in our garden where the PCNs
are grown. All the beds in our garden
have been given alphabet designations:
"AY "BY "CY etc. Our discussion of PCN
Crown Rot will start with its occurrence
in Bed "QY) a relatively small bed in the
west central area of our garden primarily
devoted to bulb plants. There are, how-
ever, spaces for about 90 lined-out PCN
seedlings at the west end of the bed.

We will continue the discussion with
its appearance in bed P, about 20 feet
down the hill from bed Q. Bed P is the
location of our main planting of named
varieties, and it was in this bed that
the plant of FICUS, previously mentioned,
died of Selerotiwn rolfsii. Plants in
bed P are spaced 18 inches by 18 inches,
our normal spacing for ALL plantings
other than lined-out seedling beds. Bed
P is approximately 27 by 10 feet in size,
and there are spaces for 120 plants. As
with bed Q, above, bed P gets afternoon
shade from a row of pine trees in the
neighbor's yard to the west, We will be
discussing the occurrence of the disease
in bed P, how the plants were moved from
this bed to a "standby bed'" while bed P
was being fumigated, and how they have
now been moved back.

Just east of bed P, and across a nar-
row path, is bed"V) Bed V is one of the
two beds where we plant our selected hy-
brids, and there are spaces for 58 such
plants. Following our discussion of bed
P, we will discuss the introduction and
spread of Crown Disease in this bed,

The other bed in which selected hybrids
are planted is bed "S) immediately morth
of bed V. 1t is approximately 10 by 27
feet, and the area devoted to PCNs will
accommadate 66 plants. We have had no
problems in this area.

Lined-out seedlings are rotated to
various garden beds. We will be dis-
cussing such plantings in beds ''C" and
"', Both of these beds are located
about 70 feet up the hill from beds P
and V. Bed C is about 24 feet long and
varies in width from -8 to 16 feet. Our
lined-out seedlings are always spaced
6 inches apart in rows 12 inches apart,
and at this spacing there is room for
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342 plants in bed C. Bed D is just east
of bed C, and at the time the disease
was introduced into this bed, there were
205 seedlings lined-out in the west half
of the bed.

Our studies relating to the cause, dis-
semination, and control of PCN Crown Rot
Disease began in October, 1981 when 3
seedlings in Bed Q, which had been lined-
out in May of that year, began to decline.
The leaves turned progressively gray-
green, and dark areas developed at the
base of the leaves and on the upper crown.
Adele, who was at the time Plant Pathol-
ogist in the Agricultural Research De-
partment of the Del Monte Corporation and
had access to their laboratory facilities
at San Leandro, isolated a Pythiwm sp.
from 2 of the 3 plants. The fungus,Pyth-
iwm, is a common water mold, similar to
the Phytophthora mentioned by John Weiler
in his 1984 article cited above. Pythiums
cause a sloughing-off of roots of many
plants, and are generally responsible
for the "damping-off" disease of very
small seedlings. Such an organism could
easily be the culprit in the problem.

She also isoclated Rhizoectonia, a fungus
which causes a type of dry rot and death
te many varieties of plants and which
also could be involved.

The area was left untreated, and by the
end of the following year 8 more plants
had died. In the meantime 3 of the non-
diseased seedlings were selected for
bloom type. That fall, having still de-
veloped no disease symptoms, the 3 plants
were transplanted to another area. Des-
pite the fact that no chemical dips were
used when transplanting, no problems ever
developed with these plants. All the re-
maining plants were dug and discarded.

Without any intervening treatment, the
area was replanted the following May,
Just to see what would happen. Of the 36
seedlings planted, 9 died the first vear,
all with the same symptoms as those in
the original planting. Since this test,
we have repeatedly shown that, once the
disease has become established, vou
will experience nothing but trouble if
you replant without treatment to reduce
the population of the causal organism(s)
in the soil,

I have often pondered about the origin
of this particular infestation. As with
all my seedling plantings, the plants
were rather closely spaced: 6 inches



apart, in rows 12 inches apart. Yet,
in the original planting, there was mno
evidence of spread from plant to plant.
All the deaths were sporadic, as if
each was a primary infection of its own,
I have always thought that this infec-
tion came from some 1ily bulbs which
had been purchased from a nursery in
Oregon and planted in the area two
years earlier. Of the 16 bulbs planted
in that area, 11 had wilted and died

of some mysterlious ailment the first
year after planting.

Actually, the real question is not
the origin of that particular infes-
tation, but why it has caused us
so little trouble in view of the broad
distribution of water molds. Water
mold organisms are so widely spread
throughout the world that it is a won-
der we can plant anywhere without
getting into trouble. Fortunately,
most of the time they maintain a bal-
ance with other organisms in the soil
and don't build up to the numbers re-
quired for invasion of our plants.

As we shall see, however, once that
critical balance has been surpassed,
invasion is just a matter of course.

Progress of the disease in bed P, our
main planting of named cultivars, was
slow but relentless, Here, even though
the plants are spaced much farther apart
than they are in the seedling beds, the
edges of o0ld established clumps can bhe
quite close and this could well be a
factor in the spread of the disease to
neighboring plants. In 1981, a plant
of CALIFORNIAN which had been obtained
the previous fall, died shortly after
blooming. I have ne other notes on
this event and it would have gone un-
heeded except that the well-established
clump of NATIVE MUSIC, mentioned earl-
ier, which was planted adjacent to it,
started dying a year later and was com-
pletely dead by bloom time, 1983. Both
plant remains were then removed, but
the 2 spaces were never replanted.
There was no further spread from this
center through 1985 when all the plants
were moved out while the bed was being
fumigated.

In April, 1982, a plant of CITIZEN,
purchased the year before, started to
die. It had not bloomed, but a picture
of it taken at the time shows that it

had developed 4 fans before it died. Two
adjacent plants died the following year,
two more a year later, and 3 more were
dead or diseased at the time the bed was
dug in 1985.

Dying plant in bed P

‘In 1983, plants of POGONIP and GO WILD,
which had been purchased 6 months earlier,
died shortly after blooming. Spread from
these plants is also apparent, with a
total of 7 surrounding deaths by the time
the entire bed was dug in 1985,

We also have evidence in this bed, and
in two other beds, of spread of the dis-
ease by washing rain water downhill from
an original infestation. In this case 9
additional deaths resulted from this cause.

Thus there were 4 separate plants in the
area on which the disease was primary.
From these 4 plants, it had spread to 24
more during the 4-year elapsed time prior
to digging the bed. During this 4-year
period only 2 of the dead plants were re-
moved, and no chemical treatment was
given until the final year when 3 drenches
of Subdue were applied at monthly inter-
vals,

By the end of the 1984 bloom season, it
had become apparent that we were going to
be forced to move the plants out of bhed P
and fumigate the area. In mid-January,
1985, shortly before we began drenching
the area with Subdue, we selected and cut



a start from each of the cultivars we
wished to retain, a total of 70 plants.
All the small, or dwarf types, 15 in
all, were placed together In a permanent
area in bed 5, where PCNs had not heen
grown bhefore. There were no deaths fol-
lowing this planting.

There was no large space available for
a permanent planting of the larger-sized
cultivars, so they were placed in a
"staridby" bed, where they were lined-out
like seedlings, planted & inches apart
in rows 12 inches apart. Some of the
clumps from which the starts were ob-
tained were partially diseased, so ev-
ery effort was made to select starts
which were completely disease free.

Each start was thoroughly washed and
given a 10 to 20 minute dip in a Subdue
sclution.

The most diseased clump from which we
obtained a plant was that of SOQUEL
COVE, in fact we obtained the last live
fan on the clump. We carefully washed
it, cut away all the diseased roots we
could find, trimmed the rhizome, dipped
it in a 10 percent chlorox solution for
5 minutes, and then scaked what was left
in a Subdue solution for 6 hours. It
was planted in an isolated spot in the
standby bed, and then drenched again
with Subdue. It grew beautifully,
never showed a sign of the disease, and
eventually furnished us with 3 trans-
plants, all of which are growing nor-
mally today.

The clump of COUNCILMAN was also al-
most dead, but we were fairly certain
that we had obtained a clean start. We
were apparently wrong about this, how-
ever, because in late March the plant
began to develop symptoms of the disease
in the standby bed. It deteriorated rap-
idly, and on April 3 it was dug and re-
moved. By chance, it had been planted
at the end of a row, so we were able to
shield the neighboring plants and treat
the small area with Vapam. A couple of
weeks later, 2 more plants located in
discrete areas in the standby bed, also
died, as did the original clumps in bed
P from which they had been obtained.
Both dead plants were surrounded closely
by other plants, precluding the use of
Vapam, so following their removal, the
2 areas were drenched with Subdue at 3
monthly intervals.

There were no further deaths in the
standby planting, and no further spread
from these 3 spots through October 24,
1986, when the entire planting was dug.
Successful transplants were obtained from
this standby planting in late January,
1986, when the plants were one year old,
and again in late October, 1986. No dis-
ease has developed in the approximately
200 plants thus obtained.

On March 1, about two weeks after the
above plants were taken from bed P, we
applied the first of 3 monthly applica-—
tions of Subdue to the diseased area of
the planting. These applications were
made solely for the purpose of learning
a little more about the effectiveness of
Subdue in an old established planting
such as this. Applications were made in
consultation with Dr. Raabe of the Depart—-
ment of Plant Pathology, U. C., Berkeley,
and all the necessary materials were
furnished by him. Concentration of the
Subdue drench, as it is wherever men-
tioned was 0.3 wml. per gallon of water,

(% teaspoon per 4 gallons). Application
rate was 1 gallon for every 4 square

feet of s0il, an amount approximately
equivalent to 0.4 inches ni rainfall.
This required some care to avoid exces-—
sive runoff even in our gravelly soil.

We have conflicting evidence regarding
the effectiveness of the Subdue drench.
On the positive side, there was no visi-
ble spread of the disease following the
first of the 3 applications and up to
the time when the bed was dug 5 months
later. Furthermore, the large clump of
COUNCILMAN, mentioned earlier, from
which we had obtained the start which
later died in the standby bed, showed a
marked improvement during the course of
the 3 applications. The large clump,
which was 90 percent dead when the drench-
es. began, showed an increase from 5 fans
to double that number after the second
drench one month later. Following the
third drench, the 10 living fans appeared
to be growing normally, and by the time
the bed was dug on August 13, five of the
fans appeared to be completely free of
the disease. These 5 fans were thoroughly
washed, given a l-hour Subdue dip, and
planted in 4-inch pots. Four of the 5
have survived a full year, and one,
planted out in the garden last January,
is growing vigorously today. These



February, 1985

Diseased COUNCILMAN clump
in bed P before Subdue
drenches

May, 1985

Picture taken from same
location as the one above
showing partial recovery
of COUNCILMAN clump after
3 drenches with Subdue

August, 1985

Roots and crown from a
section of the COUNCILMAN
plant pictured above before
dividing and replanting.
Replants have remained
healthy, indicating complete
recovery. See text on page
8 for details.



successful transplants, made 7 months
after the entire clump should have been
dead, are certainly a big plus for Sub+
due.

On the negative side, soil from this
area was placed in 4-inch pots into
which young seedlings were transplanted.
All the seedlings were dead within a
short period of time, whereas seedlings
transplanted into non-infested soill grew
normally. This aspect will be covered in
more detail later.

It is interesting to note that the 4
plants listed above as primary sources
of the disease, multiplied and grew for
a half year or so before the disease was
detected. This "incubation period" ties
in with a fairly well established prin-
cipal of plant pathology, that the se-
verity of many soil-borne diseases is
directly proportional to the concentra-
tion of the causal organism in the sur-
rounding soil. In this case, two ex-
planations are possible: either there
was a small amount of the disease pres-
ent in the soil where the 4 plants were
planted, or there was a small amount of
the disease on the plants themselves
when they were planted. In either case
the disease builds up on the growing
plant until enough inoculum is present
to kill.

You are also reminded that this was
before our use of Subdue., A 10-minute
dip in a Subdue solution would have el-
iminated any disease clinging to the
roots or crown. We also have substan+
tial experimental evidence that the Sub-
due dip greatly reduces the chance of
its contracting the disease even if it
is present in fairly large amounts in
the soil before planting.

Now to conclude our experiences with
bed P, and to bring you up to date.

In late summer, all the remaining

plants were dug and the area cultivated.
On August 22 the entire bed was drenched
with Vapam, sprinkled for 10 minutes,
and then immediately covered with a
plastic tarp. The tarp was removed
after 4 days and the area left untouched
for a month. The surface was then raked
to aid in the escape of the Vapam fumes.
On November 22, that part of the bed
where we intended to plant was drenched
with Subdue. Because of a combination
of weather conditions and our commit-
ment to the Region 14 Bulletin, how-
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ever, we were unable to start replanting
until January 21, 1986. On that date, 40
new starts were taken from the standby
bed and planted in bed P. To date there
has been no recurrence of the disease in
this planting. This fall, 16 more culti-
vars were added to the planting, and all
are growing well. "Eradication" is a BIG
word, however, and it is near-impossible
that we can escape some future problems
in bed P. For the present we will just
have to wait and see.

We will now examine the next occurence

of the disease which started in bed V,

across a path from the diseased area in
bed P. This is the bed in which we plant
selected hybrid material, and this occur-
ence was the first indication that, un-
less proper care is taken, the disease is
likely to strike, preferentially, your
best selections, In this particular case,
the second plant to succumb was the plant
we had selected the previous year as the
"bluest flower we had ever seen'". The
first to die was the plant immediately

in front of it where I had stood while
gathering pollen from, or placing pollen
on the beautiful flowers of this prize
selection. I think this was a simple
case of carrying the inoculum across the
path on my shoes from the neighboring
diseased area in bed P.

A third adjoining plant also died, and
that fall (1983) the 3 dead plants and
3 adjoining healthy plants were dug and
removed. Without any treatment, the 6
plants were replaced with 6 expendable
seedlings to see what would happen. By
the spring of 1984, all 3 plants which
had been planted in the spots from which
the dead plants had been removed, were
dead,and by fall the other 3 replants
also died. On October 22, 1984 the
6-plant area was treated with Vapam and
drenched with Subdue. There have been
no further occurrence of the disease in
this bed, and pot tests using soil from
the treated area have thus far failed to
detect any residual disease,

There are four other areas in our yard
where the disease was quite obviously
spread by shoes to an area where a special
seedling was being heavily used in cross-
ing. All four were in closely-spaced

seedling beds, one in bed C and 3 in bed D.

Spread in these closely-spaced plantings
was at a frightening rate, averaging
about the same rate per month as the wider



spacing rate in bed P per vear!

In bed C, we allowed the disease to
spread at will for 4 months without any
attempt to stop it by treatment. In
this area, left untouched and with no
removal of *dead plants for the 4-month
period, new deaths averaged 2.5 per
month. After the 4-month trial, the
diseased area plus one row of healthy
plants around the area, was drenched
with a Subdue solution without remov-
ing any of the dead and diseased plants.
This treatment continued for 2 months,
during which time the death rate was 4
plants per month. This may seem like
a step in the wrong direction, and it
certainly is no improvement, but you
must remember that as the diseased
area increases 1n size,there are many
more plants on the periphery to be
infected. After these 2 treatments,
all dead and diseased plants were re-
moved and the area drenched with a
Benlate-Terrachlor-Subdue solution
at the standard rate for each of the
three fungicides. TFor the next 3
months following this treatment, and
without any further treatment, only
3 new deaths occurréd. Then we exper-
ienced a heavy rain which washed across
the area. Downstream from the 3 dead
plants, which had neither been removed
nor treated, 12 plants died within a 3-
month period.

On May 26, 1986, the entire diseased
area was dug, the plants all removed
from the premises, and the area was
treated with one and a half times the
standard dosage of Vapam. Pot tests
were run, using soil taken from the
area before and after the Vapam treat-
ment. In the pre-treatment seoil, all
the plants were dead within a month
after planting. 1In the post-treatment
soil, none of the plants have died to
date.

The rapid spread of the disease by
rain washing lends support to our pres-
ent belief that one or more water mold
fungil are involved as pathogens. The
spores of these fungl are produced by
the millions and are motile in water.
With the PCNs, therefore, we have an
ideal condition: a host plant which is
highly susceptible, the spores of the
causal pathogen being produced in great
nunmbers on a nearby diseased plant, and
the water to spread them across the sur-

face of the planting.

We want to emphasize that all the se-
vere problems we have experienced with
the disease have occurred when we were
purposely doing something wrong in an
attempt to obtain iInformation about the
problem., The fact that we purposely
left dead plants in place as inoculum
sources, and deliberately replanted in
infested soils without taking any pre-
caution, are not recommended agricultur-
al practices. On the bright side, how-
ever, we have not yet experienced any
lateral spread of the disease where
we have immediately removed the plant
and treated the area with either Vapam
or Subdue.

Another factor contributing to the
spread of the disease in our garden may
be our automatic sprinkler system. Sit-
uated as we are, on a hill, there is
no possibility of furrow irrigation.

Nor has drip irrigation been satisfact-
ory in our gravel; it just goes down
and disappears somewhere. Depending on
the amount of overlap of the large "rain
bird"-type sprinklers, certain areas in
the garden get as little as a half inch

and others as much as a full inch of
"rain" with each sprinkling. Left to
themselves, the sprinklers are activated
every 7 days, but unless the weather is
extremely hot, we usually delay them
manually for up to 10 days.

In no way are we going to give up the
convenience of this system which allows
us to be away from home for a month at
a time, and go back to hand-watering our
three-quarter acre property. Nor are we
about to give up the other 90 percent of
our garden plants which are non-iris and
which require the water. In truth, I
think the PCNs like the water, too. I
don't think I have seen a planting any~
where that grows any better than ours.

Actually, we don't really know how
much the sprinkling is effecting the
disease; we can only surmise. Except
for that one heavy rainfall, over which
we had no contrecl, we have seen no evi-
dence of spread by water. We have good
evidence that the disease spreads from
plant teo plant through root contact,
however, and the presence of water
around the roots should contribute to
this type of spread. It is something
like cigarette smoking: we haven't
absolute proof, but it is reasonable to
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think that drying out the plants more
during the summer would be beneficial,

Now, to be fair, we will give equal
time to the other side of the question.
Plants growing wild along the coast and
on the coastal side of the inland hills
get unbelievable amounts of '"drip irrig-
ation" during the foggy summer mornings.
I'm not sure how much dew forms on the
plants in the Sierra foothills, but
there you seldom, if ever, find them
growing in the full sun. They are un-
known, and evidently can't even survive
in nature in the really dry interior
valleys and hills. In my case, we are
blessed with a second sprinkler irrig-
ation system which covers the periphery
of our yard where the azaleas and rhodo-
dendrons grow, and this system is set to
deliver about a quarter inch of "rain"
every single night. One sprinkler inad-
vertantly covers a small area of the
large planting of named varieties in bed
P, which we previously discussed. Just
by chance, this small area of about 10
cultivars which had received about a
guarter inch of '"rain" every night for
the past 10 years, was the only area in
the planting where no disease occured.

Iris rust is the only other disease
occurring on PCNs in our garden. Rust
1s a problem on several Iridaceae, and
is caused by a fungus, Puecinia, usually
Puccinia tridis. It is an important dis-.
ease in many locations where PCNs are
grown, especially along the coast and
of no importance in most other areas.
Degree of susceptibility is genetically
controlled; therefore selection for re-
sistance is the most sensible method of
control. Natural resistance in PCN
species and cultivars varies from plant
to plant, ranging from highly suscepti-
ble to near-immune. Most plants of the
coastal species, which have had centur-
ies of natural selection pressure in an
environment favorable to rust, are highly
resistant. We have found most Iris munzii
clones from the dry Sierras where there
is no natural selection pressure, to be
highly susceptible. We have evidence,
however, that this is not always the
case,

Our garden is an ideal environment for
rust, We live in a relatively cool and
moist area, and we overhead sprinkie.
When we brought munzii pollen home from
the Sierras and crossed 1t to some of our
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relatively resistant munzii-derived mat-
erial, certain of the resulting lines
were so infected with rust that every
plant died back to the ground. Other
lines, depending on the munzii pollen
used, were relatively resistant, and the
population included individual plants
with no trace of rust. Dr. Lenz says he
has never seen rust in his dry Rancho
Santa Ana plantings, but some of his se-
lections are quite susceptible, while
others are resistant, OStrangely enocugh,
his STIERRA SAPPHIRE, a pure munzii selec-
tion, is quite resistant here. We saw
rust in Thornton Abell's garden in coast-
al Santa Monica, yet, despite this selec-
tion pressure, some of his part-mm;mzii
clones which are growing in our garden
are as susceptible as anything we have
seen. Other Abell selections, however,
are near-lmuune. Joe Ghio says that

rust didn't occur in his PCNs the first
several years he grew them, but then grad-
vwally increased. 1 have the feeling that
this timing coincides too well with his
introduction of munzi7 pollen into his
breeding program to be ignored. Most of
his introductions,however, involve pri-
marilly coastal species, and are highly
resistant in our garden.

We are in a quandry! Well over half
the PCNs in our garden are munzii-derived.
Last year, rust was responsible for the
weakening and eventual death of one of
the Thornton Abell clones in our garden.
Other clones, desirable for our breeding,
are highly susceptible -and become weak-
ened by the disease. Despite all this,
we have been reluctant to spray, when one
of the primary objectives in our breeding
program is selecting for resistance.

This year, for the first time, we are se-
lectively spraying with Plantvax. Spray-
ing has not eliminated the rust on highly
susceptible plants, but none have died
back to the ground the way they did last
year. By this selective spraying, we
enable the highly susceptible seedlings
to grow norimally until they flower. At
that time we can discard them; but on

the other hand we may discover some in-
tensely blue, beautifully-formed f{lower
that exists within the susceptible pop~
ulation. Subsequent crossing can reduce
or eliminate the rust and, hopefully,
retain the positive features of the
plant.



PART 2, LABORATORY RESULTS
Adele Lawyer

As you have learned from the foregoing
section, by 1981 we began to realize
that growing and hybridizing Pacific
Coast Native Iris would include solving
a few transplanting problems, and deal-
ing with a couple of diseases. We also
knew, however, that PCNs were beautiful
and fascinating enough to be worth the
extra effort involved in confronting the
problems. We therefore set out to im-
prove our cultural practices as well as
to clarify the disease problems. In the
case of PCN Crown Rot Disease, this
meant defining the typical symptoms,
finding the causal pathogen or path-
ogens, and evaluating control methods,
We have been continuously involved in
this study with variable intensity since
1981, and with increased intensity since
1984, when I retired from Del Monte Cor-
poration's Agricultural Research Depart-
ment and came home with two borrowed
microscopes, an alchohol burner, and a
load of test tubes and petri dishes.
The research has been sporadic because
it is not our only pursuit. Further-
more, space for pot tests has been lim-
ited because we do not wish to infest
our garden soil with pathogens, and
there is a limit to the space available
indoors for tests of this kind. Dr.
Robert Raabe of the Department of Plant
Pathology, University of California,
(U.C.), has been helpful in this regard,
offering his time, greenhouse space,
and materials to whatever extent nec-
essary. Although, to date, the Univer-

sity tests have been less productive than

we would have wished, we appreciate the
personal interest Dr. Raabe has taken
in our problems. PCNs, understandably,
are not on as high an economic plane as
are Easter lilies and poinsettias, but
he has managed to find space for as
many plants as we could spare for tests,
Addressing the first of our goals,
that of defining the symptoms, we have
found that, in our garden at least, the
first indication of PCN Crown Rot Dis-
ease is a yellowing of the outer leaves,
The color is somewhat yellow-orange,
distinct from the tan-into-brown which
is normal for maturing outer leaves of
PCNs., At this stage and later, when the
central leaves start to die and turn a

grayish-green, the leaves can be pulled
free from the crown at the ground line.
They offer no resistance to even a light
pull, in contrast to normal dried leaves
which pull free with difficulty, if at
all, Effected leaves are often black at
the base. The surface of the crown may
also be black and, when the plant is dug,
a limited portion of the roots immedi-
ately adjoining the crown are also fre-
quently black to tan. The disease seem-
ingly affects the crown tissues at the
surface of the soil preferentially, and
separates both leaves and roots from
their nutritional sources. The disease
organism may enter the crown through a
root or from surface contamination, but
if the plant is dug and examined before
general decay has occured, the bulk of
the roots, and even the central tissues
of the crown may still be white and tur-
gid, If the plant is dug a little later
it is nearly impossible to keep it in
one plece, and the roots may fall away
completely.

Plant with typical symptoms of PCN Crown
Rot, showing how leaves pull away from
the diseased crown and how most of the
roots are still healthy.

Qur first attempt to identify the caus-

al organism(s) was in October, 1981,
while I was still working at Del Monte.
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As vyou have read, three seedlings in

bed Q had developed symptoms of Crown
Rot Disease. From two of these seed-
iings T isolated a Fythiwn, and from one
of the two, a Fhimoctonia. The Pythiwn
culture was taken to U.C., for identifi-
cation as to species, but a complete
identification was never made. Neither
of these two cultures were ever tested
for patheogenicity. These were the only
cultures made before I retired, although
some microscopic examinations disclosed
the presence of water-mold organisms in
a few other plants examined during that
time.

Adele working in her makeshift, dining-
room laboratory. Petri-dish cultures
in the foreground.

A few months after my retirement, we
established a "laboratory” at home,
first in our dining room, and later in
a spare bedroom where it still exists.
In the latter area there is room to grow
a few potted plants, set up the micros-
copes, and store cultures and equipment.
Since 1984, many diseased PCNs from our
garden have been examined here, and
numerous cultures made. For microscopic
examination, I take a tiny piece of dis-
colored tissue from the edge of the ad-
vancing diseased area for viewing., In
this area you can see the thread-like
fungus structures called "mycelium",
and also the sporophores and other
organs which help in identification,
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To make cultures, I take apparently,
still-healthy tissue just beyond the
discolored area where the pathogen has
not yet appreciably destroyved the cells.
Here, the pathogen is more likely to be
growing in advance of other contaminat-
ing microorganisms which quickly colon-
ize diseased tissue.

The first isclations made in our home
laboratory were taken from a couple of
diseased plants given to us by Joe Ghio
from his garden in Santa Cruz. Our ob-
gservations of these plants coincide with
those made on similar plants from our
own garden. In a preliminary microscope
examination, water-mold fungi, Fusariwnm
sp., and Rhizoctonia Type 1, were ob-
served. All three of these fungi were
also iscolated. Among the water-molds,

a Phytophthora and a Pythium were iso-
lated,

In August, 1984, three of the above
isolates, a Pythiwn, a Phytophthora,and
the Rhizoctonia were taken to Dr. Raabe
at the University, and a pathogenicity
test, using these three cultures, was
planned. At U.C., the three cultures
were added to soil mixes in separate
bags and left to incubate in the head-
house. In early September we dug and
washed the 214 discarded seedlings re-
maining in ocur seedliing bed, and met Dr.
Raabe at the University greenhouses
where the inoculated soil mixes were
supposed to be waiting. All but one bhag
had mysteriously disappeared, and the
identifying tag had been removed from
that bag. There was sufficient soil mix
in the remaining bag to £ill 60 3-inch
clay pots; so we revamped our plans to
include the following variables, with 12
plants in each variable. There was one
plant per pot, watered-in with tap water
unless noted otherwise. All dips were
10 minutes in duration.

1. Dipped in Subdue before planting

2. Dipped in Subdue plus Benlate be--
fore planting

3. Dipped in Subdue plus Benlate and
watered-in with Subdue-Benlate drench

4, Not dipped, but watered-in with
Subdue~Benlate drench

5. Plants not dipped (untreated check)
The remaining 154 plants were planted
without any treatment in separate pots
in case the missing soils turned up
later,

Whatever the organism was in the bag,



the s0il turned out to be non-pathogenic
and the only thing learned from the test
was that the best growth occured in the
pots in treatment 3,the combined Subdue
plus Benlate dip and drench.

All other cultures with which we have
worked were isolated from diseased
plants in our own garden, and I will be-
gin my discussion of these with those
from diseased plants in bed P. Although
many such cultures were obtained, those
of most interest were taken from the
plant of COUNCILMAN which had been moved
from bed P to the standby bed, where it
later developed svmptoms of the disease,
As mentioned in the first part of this
article, this plant of COUNCILMAN had
been transplanted from bed P after being
dipped in a Clorox solution and soaked
in Subdue. 1In spite of this, however,
it became diseased and on April 3, 1985,
it was removed from the standby bed for
examination., Two types of water molds
were seen under the microscope, and an
Aphavomyceg, culture B85-6B, was isclated.
("85" is 1985, "6" is the sixth culture
made that vear, "B" is the second of two
organisms growing out of this sixth
piece of tissue.) Fhizoctonia type 1,

Fugarium, Pesticola, and several sapro—
phytes were also seen and cultured.

Aphanomyces, 85-6B, growing in the tis-
sues of a PCN plant, 2064 times life
size. Circular bodies are sporophores
with thousands of motile spores in each.

The Aphanomuces culture, 85-6B, was
tested for pathogenicity in pot tests
at our home in July, 1985, along with
cultures of the Fusariwn and Pesticola.
Cultures were mixed into a clean sail
mix (Rod McClellan steam-sterilized
"Super Soil"), placed in 4-inch plastic
pots, and planted with 4 seedlings in
each pot. Plants in the pots containing
Aphanomyees 85-6B were dead within four
weeks, but Pesticola and the Fusagriwm
were found to be non-pathogenic. Both
of the latter fungi, however, have a
possibility of being secondary organ-—
isms which could impart the often-seen
black celoration by colonizing tissue
previously invaded by the primary or-
ganism.

Our culture of Aphanomyces, isolate
85-6B, has been lost since the exper-—
iment just described was conducted.
Aphanomyces is extremely difficult to
isolate, notoricusly fragile in culture,
and difficult to maintain. The soil
which we infested with B5-6B has been
retained in pots, however, and PCN
seedlings planted in this soil in August
and November of 1985, and again in July
of 1986, have all died. This Aphanomyces

remains the only culture we have, thus
far proved to be pathogenic.

I have observed Aphanomyces in the tis-
sues of other diseased PCNs, but, to date,
have failed to capture it in culture for
a second time, Because of its difficulty,
however, this is not surprising. On
the other hand, I have not observed it
often enough under the microscope to con-
clude that it is the only pathogen in-
volved in PCN Crown Rot.

Observations have been made, and cul-
tures obtained, from every area in our
garden where Crown Rot has occcurred, and
on the whole, the results have been com-
parable. 1 generally {ind one or more of
the water molds; but the fact that I have
found at least 4 diverse species is puz-
zling unless the PCNs are susceptible to
a wide array of water molds. 1 have found
Fhizoetonia often enough to speculate that
it, too is dinvolved. Numerous Fusoria
have been seen and isolated, but most have
occurred after the plants were kept in a
moist chamber for a few days. A Fusariwm
could be involved, since many in this group
are pathogens, but we have seen no evidence
to support their involvement,
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A summary of the organisms observed un-
der the microscope shows that common

s0il inhabitants which are noa-pathogen-

ic, were most frequently seen, followed
by water mold fungi and two types of
Rhizoctonia. Water molds were also the
most frequently recovered in cultures,
with Rhizoctenia less frequently iso-
lated. The table in the next column
lists the frequency of each type seen
or isolated. All figures are presented
as a percentage of the total.
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FPlants growing in pot test.
On the left, those growing in
non-diseased scil; on the
right, in diseased soil from
bed D.

Plants taken from a pot test.
On the left, those grown in
the clean-soil check; on the
right, from soil infested
with Aphanomyces, culture,
85-6B.

MICROSCOPE AND CULTURE SUMMARY
February 1984 through January 1987
MICROSCOPE  CULTURES

WATER MOLDS 31% 54%  33%
RHIZOCTONLA Type 1 20% 33%  14%
RHIZOCTONIA Type 2 8% 13% 9%
OTHER(SAPROPHYTES) 41% 447

In the "OTHER" category were various
bacteria, but they are not included in
the count above. Included are the fungi
Alternaria, Cladosporium, Fusariwm, Pen-



teilliwn, Pesticola, and Trichoderma.
Nematodes and soil mites were also
found, and may be contributing to the
spread of the disease by injury to the
plant tissues. Fusariwm species were
the most freguent representatives of
this group, both observed and isolated.
Fusaria are common soil inhabitants and
are easily isclated: but they can be
pathogenic as well as saprophytic. TFor
this reason, some of the Fusariuwm cul-
tures have been tested for pathegenic-
ity, but, thus far, with negative re-
sults. Some of the "other” fungi on
the list, especially the last one,
Trichoderma, are known to be antagon-
istiec to certain pathogenic fungi,

The water mold fungi are in the class,
Phycomycetes, a primitive class of
fungi. Three of the water molds, Aph-
anomyeces, Fhytophthora, and Pythium,
which I have isolated from PCN Crown
Rot-infected plants, are all well known
as plant pathogens, causing both seed-
ling and major root diseases in many
horticultural crops. They are called
water molds because many of the species
live directly in water, and all can
survive, infect, and move to new in-
fection sites in water with their mo-
tile, swimming spores. Without water
they could not infect, but, unfortun-
ately neither could the plant exist,

Fhizoetonia, on the other hand, thrives
under hot, dry conditions and although
moisture is no deterrent, it is not
necessary for its survival. Primarily
it causes a damping-off disease of

PART 3, WATER MOLD ROOT ROTS
Robert D. Raake

seedlings, but it attacks older plants
as well. I have isolated two types of
Rhizoctonia, one with hyaline (trans-
parent) mycelium, "type 1", and one with
dark mycelium, "type 2". Although the
dark one, which we are calling type 2,
is widely prevalent in many crops, type
one has been found associated with dis-
eased PCNs twice as frequently as type
two., Type 1 has also been isclated by
Dr. Raabe from plants we brought to him.

To summarize, it should be emphasized
that this section constitutes an update
on the procedures followed in our ef-
forts to identify the cause of PCN Crown
Rot Disease. The study is not complete,
and additional, more comprehensive path-
ogenicity tests are needed.

To date we would conclude that one of
the water molds, an Aphanomyces, is path-
ogenic to PCNs. We strongly suspect
that Pythiwm and Phytophthora, frequent-
ly seen in the tissues of diseased plants
and often isclated during our studies,
may be equally pathogenic; but this has
not been proven in tests to date.

The hyaline Rhizoctonia, whivh we
have arbitrarily called, type 1, may
well be playing a role in combination
with the water molds to produce the
symptoms of this disease. Tests now
in progress at our home and at U.C.,
in which this Fhizoctonia is being
tested alone and in combination with
a water mold, may confirm this assump-
tion. Although we have loosely called
this Rhizoetonia, type 1, the actual
anastomosis type of this fungus will
eventually have to be identified by
experts at U.C,

Department of Plant Pathology, University of California, Berkeley

The water molds are the most important
of the root rotting fungi. Although
there are a number of fungi which are
called the water molds, the most common
are those in the genera Pythiwn and
Phytophthora. There are a large number
of species of each and they vary in the
amount of damage they do and in their
host ranges. Some attack many different
types of plants whereas others may be
limited to a few plants. The water
molds are common in soils where plants

are found; some even have been found

on the roots of desert plants. Many

of the water molds infect the smaller
roots with little noticeable damage.
Others may cause extensive root rot and
even move up into the lower portions of
the main stems, killing the tissues
and eventually causing the death of the
plants. Many of the water melds are
opportunists; they are presnt in the
roots doing a little damage, but as
long as the plant has good growing con—
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ditions the amount of damage is not no-
ticeable. However, if such plants are
put under stress of any kind, they
quickly take advantage of the situation,
invade more of the plant and cause more
damage. They are called water molds be-
cause they are favored by wet conditions;
they produce motile spores that swim in
free water and they are capable of grow-
ing under reduced oxygen levels. At the
same time, such wet conditions are un-
favorable for the growth of many plants,
thus weakening them and allowing the
fungi to do more damage.

Symptoms of infection are not usually
diagnostic. Plants may not show any ob-
vious symptoms, they may be stunted or
in advanced stages, the plants may wilt
or may die. If roots are examined,vary-
ing amounts of disease will be seen.
These symptoms are not always due to
water molds because other fungi also
may produce similar symptoms. In many
plants, particularly those that are
woody, if the water molds move up into
the lower portions of the stems, they
turn the tissues under the bark dark
brown. This, if observed as the plant
is dying, is a good diagnostic symptom.

Because the water molds are so common,
because so many different kinds of
plants are infected, and because they
are in the soil where it is difficult
to get to them, control is difficult.
Providing as good growing conditions
as possible for any type of plant is
important. This is especially true
for plants which require conditions such
as good drainage and excellent aeration
or limited amounts of water during any
part of the growing season. Giving
plants conditions as similar to those
they have in their natural habitats
frequently will prevent root rot prab-
lems,

In addition, there are some fungicides
that have proven to be effective in giv-
ing control to this group of organisms.
these include the following:

Fenaminosulf, which was sold under the
trade name of Dexon* and later as Lesan¥*.
It is no longer available commereially
though there still may be some around.
This material is effective principally
against Pythium species, though it may
give some control against Phytophthora
species. When wet, the fungicide breaks
down rapidly in the light. It also
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loses its effectiveness in the soil in
as short a time as two weeks. It is
relatively non-toxic to plants but care
must be taken because it is toxic to an-
imal systrms if not used correstly.

Etridiazole, sold under the name of
Truban* also is principally effective
against Pythiwm species. It tends to be
more toxic to plants so it is important
to follow directions given on the pack-
ages.

Fosetyl-al, sold under the name of
Aliette* is effective principally against
some of the Phytophthora species. One of
its advantages is that it is water sol-
uble, thus allowing for better soil pen-
etration than those previously mentioned.

Propamocarb, sold under the name of
Banol* is effective against both Pythiwm
and Phytophthora species. Relatively
higher concentrations of this material
are needed than with other fungicides
effective against this group of fungi.

Metalaxyl, sold under the name of
Subdue* (also under the names of
Ridomil* or Apron*) is effective in con-
trolling both Pythiwn and Phytophthora
species. It is effective in very low
concentrations and tends to move readily
through soils. In experiments in con-
tainers, three applications at monthly
intervals have been shown to kill all
the water molds. This has not been
found for other materials.

Although much information is available
about the effectiveness of these fungi-
cides, it should be noted that much of
the research has been done in container-
grown plants. Not as much information
is available regarding plants in open
ground. More research needs to be done
under such conditions.

One important concern is that other
fungi than the water molds also cause
root rots. Using chemicals which are
effective against water molds only may
create a serious problem if other root
rotting fungi are present. This is be-
cause control of one group of fungi will
leave less competition and the other or-
ganisms will be given an advantage they
normally would not have. This suggests
that perhaps another fumgicide such as
benomyl or thiophanate methyl should be
used in connection with the fungicides
effective against water molds. Another
approach is to obtain help from a plant
pathologist who can culture and identify



the organisms causing problems in your
plants so it is known what organisms
are present and which fungicides should
be used for control.

* Registered Trade Mark

PART 4, MISCELLANEOUS TESTS
Lewis and Adele Lawyer

EVALUATION OF CONTROL MEASURES

To test the effectiveness of control
measures which we had employed in our
garden, replicated pot tests were con-
ducted. The first of these was in Sep-
tember, 1985, when disease-infested soil
was taken from bed C and from the area
in bed P where the diseased plant of
COUNCILMAN had been growing. Both of
these areas had been drenched three
times with Subdue. A third sample was
obtained from the same area in bed C,
but after it had been treated with
Vapam. The three soil samples were
potted in 4-inch plastic pots and PCN
seedlings planted. A month after
planting, all the plants in the pre~
Vapam soll were diseased or dead whereas
those in the Vapamed soll were alive and
healthy.

A second test, started in November,
included the three variables above, but
with the addition of soil taken from the
diseased area in bed V after treatment
with Vapam, and a "clean-soil check",
using garden soil taken from an area in
our garden where no disease had ever
occurred. As in the first test, the
growth in the Vapamed soil was excellent.
In fact it was even better than the
growth in the clean-soll check. Plants
in the non-Vapamed soils were all dead
or diseased.

Starting in August, 1986, a third,
more comprehensive test was run, this
time for a 6-month period. Soil from
five Vapam~treated beds, beds C, D, P
(2 gifferent areas), Q, and V were in-
cluded, along with soll which had been
gathered from the same areas before they
were Vapamed. Also included were clean-
soil checks, as in the second test above.
In all the areas which had been Vapamed,

separate samples were obtained from the
surface, and from a depth of 6 to 8

inches. WNo disease has occured in the
seedlings planted in the clean-soil or

in any of the Vapamed soils., First
symptoms occurred in the non-vapamed
variables 18 days after the seedlings
were planted, and all were dead or dis-
eased at the conclusion of the test 6
months later.

In this third experiment, an additional
variable was added to each treatment.
Four plants in each treatment were dipped
in Subdue before planting, and 4 plants
were not dipped. There was a marked
difference in favor of the Subdue-dipped
plants. At the end of the first 3
months, 78 percent of the treatments
showed superior growth and vigor for
the Subdue~dipped plants, and in the
disease-infested soils, all but one of
the undipped plants had died, whereas
the dipped plants were becoming infected
at a much slower rate., Some of the dip-
ped plants were still alive in the bed C
and in the Aphanomyces, culture 85-6B,
variables after the 6-month test period.
The Subdue dip was Ineffective in the
bed D variable where we had observed )
Rhizoctonia to a great extent. P

It is difficult to explain why the v
Subdue drench has been so ineffective in
reducing or eliminating the disease in
our garden soil when, as you have learned
from Dr. Raabe's discussion in the prev-
ious section, it has done s0 in pots.

The probability is that in drenching
such a large, uninclosed volume of soil,
there are pockets which, for some reason,
escape the drench. Of course another
valild explanation 1s that we are not
dealing sclely with a water mold.

19



TRANSPLANT PROBLEMS

Death of transplants which are being
taken or cut from an established clump
and moved to a new position, seems to be
an almost universal problem. Everyone
who has grown PCNs for a year or two
knows that there is a right and a wrong
time to try to move them; but even if
you move them when the roots are white
and beautiful, you are seldom 100 per-
cent successful.

The first year I set out PCN plants,
almost the only thing I knew about them
for certain was that they would die if
they so much as heard the splash of
water. Of course this isn't true, and
because of over-cautious watering, I
lost 25 of the 77 plants set out that
year, or 32 percent. Subsequently we
saw to 1t that all transplants were
kept wet until they were well estab-
lished,

Even after that, however, we lost
from 7 to 12 percent each year. For
example, in 1976 there were 8 deaths
out of 64 transplants, or 12.5 percent.
In 1981 there were 6 deaths out of 86
transplants, or 7 percent. Compare
this to our transplanting deaths for
the past 3 years, where every plant was
dipped in a Subdue solution for 10 or
more minutes. In 1984 we set out 159
transplants, in 1985, 67, and in 1986,
82, for a total of 308 transplants, of
which 1 died.

The same is true for our seedling
transplants, the little, 4-month-old
seedlings which we transplant from the
seedling bed to the line-out bed. We
never have lost many of them, even before
Subdue. For example, from 1979 through
1982 we lined-out 819 seedlings, 22 of
which died. This is a 3.3 percent death
rate. For the last two years we have
dipped all the seedlings in Subdue. All
other procedures have remained the same
as in previous years. Of the 611 trans-
plants, none have died,

We have conducted no tests in which
the concentration of the Subdue soution
has been varied, although others have
told us of using it both as a dip and
a drench at much higher comcentrations
without injury to PCN plants. We see no
reason for this, however, since the rec-
ommended dosage of 0.3 ml. per gallen,
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()% teaspoon per 4 gallons) of water,
seems adequate. We have, however varied
the time in the dip solution because it
is often inconvenient to remove every
plant in exactly 10 minutes. We have
found no added benefit or harm from dips
up to one hour over the recommended 10—
minute time, and have left one plant in
the solutieon for 24 hours with no detri-
mental effect,

We are certain that the use of a Sub-
due dip before planting is beneficial,
but why it is, is not clear. The Ciba
Geigy Technical Release on Subdue states
that it has provided excellent control
of many of the diseases caused by the
Phycomycetes, including Pythiwn and Phy-
tophthora, but that it has little or no
activity against the Ascomycetes, Basidi-
omycetes, or the Fungil Imperfecti. Those
last three classes Include all the other
plant pathogens, so the benefit must have
something to do with a fungus or fungil in
the Phycomycetes, such as Pythium. Per-
haps root injury at the time of digging
makes the plant especially vulnerable to
one of these fungi, and the Subdue keeps
it away long enough for the tissue to
heal.

PHYTOTOXICITY OF DIPS AND DRENCHES

In an experiment to determine if injury
would result from dipping PCN seedlings
in solutions of various common fungi-
cides, the following materials were
tested: Subdue, Benlate, and Terraclor
solutions were tested at concentratilons
recommended on the labels. The fourth
material, Clorox, was diluted to make a
10 percent solution. A tap water dip was
also used as a check. Dip duration was
10 minutes in all cases. The plants were
planted in 4-inch pots, but before plant-
ing, the dipped plants were divided into
two groups, one being watered in with the
dip solution and the other with tap water.
Both the Clorox-dipped groups were watered
in with tap water only. The only injury
was to the Clorox dipped plants which
were severely burned and stunted. Three
months later these plants are starting to
grow, and there is no indication they
will not survive. Otherwise there were
no significant differences between treat-
ments. It is our belief that, depending



on the problem encountered at transplant
time, any of these dips but Clorox
could be used safely.

BIOLOGICAL CONTROL

One more concept which we are testing
should be mentioned, that of biolog-
ical control. Fast-growing, non-path-
ogenic, soil~inhabiting organisms can
compete and replace pathogenic fungi
when growth conditions are faverable.
Freshly fumipated soil certainly con-
stitutes a very favorable condition for
such growth, since most organisms, to
the depth fumigated, have been greatly
reduced in population. If competitive
organisms are introduced shortly after
the toxic fumigant dissipates from the
soll, they have a good chance of be-
coming the dominant so0il inhabitants
and reducing or preventing pathogens
from reinfesting the soil.

Bacterla, Trichoderma, and Penieil-
lium have been employed as biological
control agents with limited success in
other crops, both as a seed treatment

PART 5, GENETIC RESISTANCE
Lewies Lawyer

It's the only way to fly! Well, it may
not be the only way, but it certainly
1s the best. Let's call 1t & genetic
adaptability to specific conditiens,
which may be achieved through breeding
and selection.

With rust, we already have immunity or
very high resistance in most cultivars,
and there 1s no reason to look further
until the rust fungus changes and these
cultivars become susceptible. Rusts are
notoriously prone to change readily
through mutation and our resistant cult-
ivars could suddenly become susceptible
to new.races of rust.

We do have quite a way to go with our
munzii lines, but we have already seen
rust resistant plants showing up bright
green and glowing in the midst of their
browned and pock-marked siblings. As
long as we remain constantly aware that
there is & problem, we will succeed.

With Selerotiunm rolfsii (mustard seed
fungus), however, we have a different
story. This fungus attacks a very wide

and as a soil additive. One experiment
of this sort is now in progress in co-
operation with Dr. Raabe at the lUniver-
sity. A second biological control ex-
periment is being tried in freshly
fumigated soil in our garden. Here, a
microbial inoculent, MATSCI MS-5, pre-
pared by the Materials Science Company
of Santa Barbara, California, has been
dissolved in water and used as a drench
following Vapam fumigation in three
areas in our garden. These applications
should tell us whether soil so treated
will in any way influence the growth of
plants or the occurrence of disease,
MATSCI MS-5 was recommended to us by
Dara Emery of the Santa Barbara Botanic
Garden, during our visit with him last
December. He says 1t has resulted in
improved growth in problem areas in the
Botanic Garden. It is a standardized
mixture of bacteria and fungi which the
formulators say will allow the plants
to absorb nutrients more efficiently.
To our knowledge, no university has rec-
ommended this material and, to date, we
have no conclusions,

range of hosts, and its mode of attack
is such that prevention seems to be

the only solution. It has very ag-
gressive mycelium which under favor-
able conditions of moisture and temp-
erature, grows rapidly on almost any-
thing, living or dead, producing a
cotton-like mass of threads. The
fungus then exudes an acid which kills
living tissue on which it is growing,
then 1t colonizes the dead tissue.
Such a mode of entry seems difficult to
stop genetically, and to our knowledge
has not been accomplished with other
plants. Fortunately, we have not

heard many complaints from PCN growers,
and it must not presently be a major
problem.

Genetic resistance to PCN Crown Rot
also seems difficult, in this case be-
cause there is apparently more than one
pathogen involved. There are consistent
reports, however, that some clones are
more tolerant than others to conditions
existing in the grower's garden. We
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feel that this 1s also true in our gar-
den where we have experienced very poor
growth,or even complete failure with
certain cultivars, some of which, we are
told, do well elsewhere. Such differ-
ences could conceivably be attributed
to a tolerance to some element of the
crown rot complex which occurrs in a
particular garden. On our property,
however, where we had the disease, it
seemed to attack whatever cultivars
happened to be growing there at the
time. Nonetheleas, we should be search-
ing for resistance, and this is where
members of SPCNI can be of help. For
our part, we will try to build up a
Crown Rot infested soil in which to
plant seeds to test for resistance.
For your part, you can send us the
seeds,

We don't want any seeds unless you
have some reason to believe that
they may have some possibility for
resistance. Especially valuable
would be species which are found

growing in leocations wetter than normal
for PCNs. For those of you living in
hot areas, the seed could be from a
clone which you believe to be partic-
ularly tolerant to "hot and wet'" condi-
tions. Those of you living in areas
where PCNs are particularly difficult
might be able to spot something which
we can not. There is a possibility that
one or more of the Cal-S5ibes could be
tolerant to part of the complex. If
there is anything else you can think of,
send it in. We will try to test it and
start a breeding program for resistance.
If you can send seed, please tell us
everything you know about it, including
why you thought it might be tolerant.
If seed is found in the wild, unless
you think that one of the plants is
superior to all the others, it might
be best to get a few seeds from each
of several plants. Mavbe if we all
work at this we will eventually get
PCNs which will succeed everywhere.
Surely this is a goal worthwhile!

THE RAABE-LAWYER CONNECTION

The professional careers of Bob Raabe
and ourselves has been remarkably par-
allel in many respects, although Bob
Raabe comes from Wisconsin, whereas
Lewis is a native of Alhambra in south-
ern California, and Adele of San Fran-
cisco

We first became acquainted when Bob
was doing graduate work at the Univer-
sity of Wisconsin in the late 1940s.
His research project on white rust dis-
ease of spinach was of interest to us
because Del Monte Corporation was grow-
ing the bulk of thelr spinach near
Crystal City,Texas (""the Spinach Capitol
of the World") where this disease was a
serious economic problem. Bob subse-
quently conducted his study on the site
at Crystal City, and his definitive data
on the life cycle and environmental re-
quirements of the causal organism was
an aid to us at that time and much later
in the 1970s and 80s when developing
tolerance to white rust of spinach was
one of Adele's major occupations.

Back in California, we found that,
after recelving his doctorate, Bob had
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joined the staff of the Plant Patheology
Department at the University of Califor-
nia at Berkeley, our home stamping ground.
And he was working on Armillaria root rot,
which had been Lewis' major feocus of
study in graduate school. In fact, it
was while working together on Armillaria
at U.C. that Lewis and Adele first met
and worked together. They continued
with Armillaria research with Del Monte,
where hundreds of acres of peach orchard
were fumigated under Lewis' direction in
order to contrel the disease.
In the intervening years, our mutual in-
terest in flowers has been the basis of
our continuing association with Dr. Raabe.
At Phytopathological Conventions we have
managed to take off during breaks for
hurried visits to botanic gardens in what-
ever part of the country the annual meet-
ing was being held.

And now it is 1iris diseases that has us
working together. What better basis for
a friendship!
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Penngrove, CA 94951

Jayne K. Ritchie
24544 168 Ave. SE .
Kent, WA 98@42

Audrey C. Roe
29130 Truinfo Drive
Agoura, (A 91381

Byron T. Ryono
737 Parma Way
Los Altos, CA 94822

San Fernando Iris Society

c/a Bobee Rinehart, Librarian
22218 Schoenborn Street
Canoga Park, {A 91304

Larry Savides
947 E, Gorham, Apt.l
Madison, Wi 33703

Marjorie G. Schmidt
J Muir Hay
Berkeley, CA 94708

Mike Smith, Hort. Editor
Chevron Chemical Company
P. 0. Box 7144

San Francisco, CA 94120

Mrs. Barbara K. Reid
P. 0. Box 19
Diablg, CA 943528

Mr, Richard C. Richards

5885 Cowles Mt, Blvd.
ta Mesa, CA 92841

Parbara Rinehart
22218s Schoerborn Street
Canoga Park, (A 91324

Mr. Alan Robbins
58 Chaucer Drive
Pleasant Hill, CA 94523

Leila E. Romer
515@ Burke Hill Drive
Ukiah, CA 95482

K. Sahin

P. 0. Box 227

2408 AE Alphen

Aan Den Rijn HOLLAND

Santa Barbara Botanical Garden
1212 Mission Canyon Road
Santa Barbara, €A 93185

Mr. Lawrence R, Sayre
#, 0, Box 138
Rough & Ready, €A 93973

Harriet Segessemann
1@ Crescent Drive
Franklin Lakes, NJ @7417

William Smith 12/Bé
3728 South 239th,
Kent, WA 58832

Hugh E. Reynolds
58 Palo Alto Avenue
San Francisco, CA 94014

Ann Rickard
3238 M. Street
Eureka, CA 9530t

Michelle Ritchie -
111 Melville Avenue
Palo Alto, CA 94381

Mr. & Mrs, {, £, Rockwell Jr.
P. Q. Box 7@ ’
Fentress, TX 78622

Virginia L. Ross
13728 Running Gold Road
Sutter Creek, CA 93485

Virginia T. Salzman
74 Sputh Road
Pepperell, MA @1443

Santa fosa Iris Society
c/o 4836 Trinity Drive
Santa Rosa, CA 95483

Dorothy J, Schendel
438 Anvilwood Drive
fakley, CA 94561

Lee Ann Shnayer
483 £. Sacramento Ave.
Chica, LA 995926

Robertson V. Smith
P, 0. Box 423
Wakita, OK 73771



Robert R. Smith
2119 Parker Street
Berkeley, CA 94784

Mre R. L. Sparrow
16 ldris Rpad Fendalton
Christchurch 5 NEW IEALAND

Jon D. Splane
b44 W. 18th., Ave.
Eugene, OR 97482

Florence E. Stout
138 N. Main Street
Lombard, IL &2148

Raymand Sutton Jr.
P, 0. Box 338
Williamshurg,, KY 48769

Mrs. Sven 1. Thoolen
255 Manzanita Drive
Orinda, CA 94363

Janice Volk
9454 N. E, 1Z1st, Place
Kirkland, WA 98834

Mr. Marion Walker
2751 Poli Street
Ventura, CA 93003

Dr. John Weiler
1144 West Rialto
Fresno, CA 33705

Western Australia Iris Society
Mrs. M. C. Hayes, Sec.

43 Ivanhoe 5t.

Morley, WA ABS2

Australia

8

Mrs. Bessie H. Seyth
17 Wanda Way
Martinez, CA 94333

Species Rhododendron Foundation
P. 0. Box 3798
Federal Way, WA 98803

Mr. & Mrs. Larry D, Stayer
7414 East &Bth,
Tulsa, OK 74143

Strybing Arboretum Society of
Golden Gate Park

9th, Avenue & Lincoln Way

Ban Francisco, CA 94122

Bydney B, Mitchell Iris Society
c/o Betty Ramseier

2813 Parker

Berkeley, CA 94704

Mrs. Harold B. Turner
1712 Mosswond Circle
West Sacramento, A 93491

Cargle Vossen
P. 0. Box 7
Igo, CA 96847

Bob Ward
54 Belmont Drive
Little Rock, AR 72284

Jim Weinstock
1833f{ Independence
Chatsworth, CA 91311

Gayle Westrate
154 S. Backus
Pasadena, CA 91187

Br. & Mrs. S. C. Snyderman
12728 U, S, 24 West
Fort Wayne, IN 44B04

Mrs. Carpline C. Spiller
P. G. Box 476
Kentfield, CA 94704

Thelma L. Steel
1429 £, 4th, Rlair Blvd.
Vancouver, WA 9Bb4l

Carpline Sutherland
16381 Foothill Blvd.
Sylmar, CA 91342

Patricia Talbert
442 Alcatrar Avenue
(akland, CA 9468%

Adolph Vogt
5181 Fegenbush Lane
Louisville, KY 4821B

Bro. Eugene H. Wagner
760 Hines Road
Gahanna, OH 43238

Olive & George Waters
1914 Napa Avenue
Berkeley, CA 94787

Mrs. Evangeline Welborn
P. 0. Box 456
Oregon House, CA 95942

Mro. Michael Wheaton
55@5 Dry Creek Road
Napa, CA 94558



Mre. Dorothy Ann Willott Or, V., L. Winkler

26:3¢ Shaker Blvd. 678 Ping Street

Beechwood, OH 44122 Deerfield, L 40015

Mrs. Charlotte F. Wix Dr. M. M. Wood

P. 0. Box 291 132 Arkurights

Gceidental, CA 95445 Harlow Essex €M 20307 ENGLAND

Jean E. Tavada
71482 Larkdale Ave,
Dublin, A 94548

Mrs. Jean G. Witt
16514 25th, N, E.
Seattle, WA 98155

Hathryn 5. Wright
Ro R 22 Box 329

Terre Haute,

IN 47892

SOCILIY FOR rACIFIC COAST WATIvE IRIS

TREASURER'S RErORT

FicRUARY 1, 1987

CASH ON HAND ArRIL 23, 1986

DUES AND RECEIrTS:

Dues Collected § 537.00
Dues Collected by AIS 125.00
Salea of Cchena 74,00
Sales of Almanacs 4,00
Sales of Check Lista 139,00
DISEURSEMENTS :
Stamps $ 28.00
Form Letter 17.23
Postage " 56,98

BALANCE ON HAND FEBRUARY 1, 1987 ¢+ o & « o o &

DORO

$§ 231,58

879,00
$ 1,110.58

—202, 2%
$ 1,008.37

THY #. FOSTRR
Treagurer






