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INTRODUCTION

The oat variety Cimarron C. I. 51061 was prodﬁced by the Oklahoma
Agricultural Experiment Station andbdistributed to growers through the
Oklahoma Crop Improyement Assooiafion in the fall of 1954, The variety
was recommended primarily for western and hdrthern Oklahoma based on its
winter hardiness and early grain production. It was noﬁ recommende@ for
eastern Okiahoma because of its susceptibility to rust and to an unidenti-
fied leaf blight disease.

The unidentifieé disease, commonly called "Cimarron blight", is
known to occur only on Cimarron oats or its genetic derivatives. Serious-
ness of this‘diséase“is indicated by the fact that the total leaf surface
often may be reduced by more than 65 percent. This héppens with such regu-
larity i# some éreab'thﬁt the use gf the ?aﬂiety is'uhdésifaﬁie.

Very little wbrk hgs been done to determine the éaﬁsp of Cimarron
blight. H. R. Rosen® reported from Arkansas the production of blight
symptoms on “vigoroﬁs seedlings" of Cimarron oats after spraying them with

a fungus spore suspension of a species of the genus Cladosporium. In Okla=-

homa numerous isolations made by ot@ér members of the“Dépaftment of Botany
and Plant Pathology, Oklahomg 4 & M College,'féiled‘tg yield ény fungi or

bacteria with sufficient coﬁsisténcy to be fegarded as 8 cau§al agent.

1(}‘° I, refers to the accession number assigned by the Cereals Section,
Field Crops Research Branch, United States Department of Agriculture.

zPeréonal Correspondence, H. R. Rosen to H, ¢. Young, Jr., 1953.
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It was the writer's purpose in these studies to determine, if possible,
the cause and nature of this.diséaée of Cimarron oats.

* Origin and Description of Cimarron Oats. Cimarron originated as a

mass sglgotion of early mafuring panicles from Woodward Winter OQt Com=
posite C. I. 3527 made by A. M. Schlehuber in 1946. C. I. 3527 was a
"bulk" of all surviving plants of 30 oat varieties grown in the U. 8. D. A,
Uniform'Wiﬁter Hardiness Nur§ery at Woodward, Oklahoma, during the severe
winter of 1934-35. The total survival in that nursery was estimated at
2 to 3 percent. This "bulk", which became C. I. 3527, was grown as a com-
posite from 1936 throﬁgh 1946 and contained a wide diversity of types.
The variety Cimarron‘resembles none of the varieties or selections grown
in the Uniform Winter Hardinass Nursery in 1934-35 or any year since that
time. Therefore its parentage and exact origin are unknown.

Gimérron is a winter oat that performs well from either faell or spring
planting, a characte;isﬁie which has caused it to be termed é "tWO-wgy"
or "dudl purpose” variety (1), Other notable characteristics of the vari-
ety include: outstanding fall and/orvspring forage, eariy mafurity from
either fél; or sprihg planting, goodbyield, and excelleﬁt ﬁinter hardiness.
Gimaern_can_be distinguisheq by_its wide, semi-eféct, light-green leaves
which aré sameﬁhét blhnt_at the aﬁexo Gray striping may’comﬁoniy occur on
the lemmas. It-is éonsidered oomﬁletely suéceptible to erown and stem

rust (10).



PRELIMINARY OBSERVATIONS

Symptpmatology. The diseass symptoms are first recognizable when
small chlorotic spots begin to appear on the leaf blade; more often on
the lower half (Fig. 1, B, C, I). The spots are typically located near
the mid-rib of the leaf but rarely begin at the margins. These spots
soon develop into large oval to long irregular necrotic areas, which be-
come buff to light-brown in colors The lesions may have a shgrply de-
fined margin, the leaf being green to the edge of the necrotic ares, or
the edge of the lesi;n may. be diffuse aﬁd ill-defined. As the spots in-
crease imn size, neorosié oftgn advanées more rapidly along the mid-rib
(Fig. 1, K, M), Somé of the larger, more symetfic, blighted areas also
may show a faint conéentric pattérn (Figo 1, A, G, H, L), This is more
avident on the broad, coarse leaves of plants growing iﬁ the fielda_

During the 1atér stages of disease development spots usually coalesce
and extend the entire length and width of the leaf (Fig. 1, D, E, M).

The blight advances rapidly at this stage and lower portions of the lesf
Blage may appear completely dead whiie the uppgr‘portioﬁ rémains gresn

for some 'time (Fig. 1, C; J}a‘ However, death of the tissue g?aduélly'
vroceeds upward until the entire leaf becomes shrivelled and brown.

| The blight symp#dms iﬁvariably‘dccur first on the lowér, more maturs .
leaves with successive leaves being attacked as they approach maturity.
Howgver, it was observed of plants gfowing iﬁ‘the gréenhouﬁe during the
winter months, that the upper leaves, including thé'flag leaf, were some-
times more severely affectéd even though they were the iasﬁ to show symp-
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Fig. 1. Leaves of Cimarron oats showing typical symptoms of Cimarron blight. Lesions in the early

stages of development are found on A, H, and K.
found particularly on D, F, J, and M.

Lesions in more advanced stages of development ars



toms,

Symptoms have never been observed to oécur, duringithe course of
these studies, on Cimérron seedlings before they reach the age of at 1eé$t
9 weeks. This was true both of plants grown in the greenhouse and in the
field. Cimarron oats were planted at 5= %o 10=day intervals in the green-
house from October to March and they could be rqg@larly predicted to ex-
hibit symptoms between the ninth and twelfth week after planting. It was
found that Cimarron grown in a non-~heated gfeenhouse9 where 1t developed
a typiocal prqstrate winter habit, also exhibited blight symptoms at aboutb
12 weeks after planting..

The‘disease has been observed to develop most rapidly during the last
2 to 3'Weeks,Before maturity, but this may vary somewhat. In test plots
oontaining several oat varieties, Cimarron is often conspicuous due to
the large number of dead and blighted leaves at the base of the plants.
.ihis is particularly noticeable when plants are in the winfér,habitg or
Just starting spriné growth,

Although the enviromment seems to influence the expression of spot-

. ting, it is not difficult to recognize the symptoms as being those of
Cimarron'bl;ght, wﬁather in the field or in thse greeqhogse.(FigovZ)a
Seéondary invaders also apperently play‘some part in symptom expression,
especially as the plant approaches maturity in the field. .

Occurrepce. Cimarron blight has been associated with this variety
since its jnitial selection. The blight has been of littlg conseguence
in wgstern and northwéstern Oklahoma, but at times has peeﬁ rather severe
in the eastern portion of the state. Tﬁis is probably duey in part at
least, to some climatic factor or factors since the disease also is more
severe in scme years than others at the same location. Soil types‘appear

less likely to be a eritical factor at this time.



Fig. 2, Cimarron oats showing typical symptoms of Cimarron blight
which develop in the greenhousse.



MATERIALS AND METHODS

All of the seed used in these studies was qbtaiﬁed from the Depart-
ment of‘Agronomy;.Oklghqma A, &‘MOIqulégeo The Cimarron sesdfwas of
1953 bfigin; "The_Fz seed used in the genetic étudies were frém crosses
of Cimarron with Traveler C. I. 4206, and Sténton Strain 1 C, I, 3855,

The crosses were made in 1947 and the Fi plants had been grown in 1948,
Seed from these Fi}plqnts was harvested and étored‘iq tbe‘laboratory with=
out temperature or humidity controls.

Potting soil used in all greenhouse experiments cﬁnsisted of sandy
loam soil, ocow mangreg peat moss, and sand mixéd in thé approximate ratio
of 4:1?1:10 Sﬁandard 4- and B=inch clay‘pgts Were ﬁsed except in special
caseé;,

All of the plant material used in the isolation exgerimentg was of
the variety‘Cimgfrpno Diseased tissue showing typicai'éymptoms was 001;
lected ffbm plants gfown either in fhe’gréenhouse or in the fie;ld° Some
1solat10ns were made from leaf tissue whloh had been dried 1n a dessicator
containing CaClz, but fresh tissue was used in most attemptso Leaf pieces
from 5 to 10 mm in dlmen51on were cut so as to 1nclude (1) only necrotlc
tlssues, (2) neorotio areas and lesion margins together, or (5) only mar-
ginal tissueo An attempt was made to include lasions:in_all stages of_'
de&eiopment in éach experimént;‘ Leaf sections were Wasﬁed aﬁd/or steri-
1ized in one or & oomblnation of the follow1ng solutions: (1).sterile dis~
tllled“water, (2) ethanol (95% and 70%), (3) 0.5% NaOCl (10% Clorox), and
(4)»ﬁgC1é (1:1000) . Following surface sterilization, the tissue was pléced
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in 10 om Petri dishes, each containing approximately 20 ml of medsim,
For isdlgtions potato-dextrose agar was the most ffeque@tly uéed mediuﬁ,
but water agar, glucose-peptone agar, and oxgall égar also wére used (7).
For increase of inoculum glucose-peptone broth or oatmeal broth were used.
Diseased and normal méterial for histological éxamination was secyred
from Cimérron oats grown in the greenhouse during the period frbm November,
1955 to February, 19569 All of the material ﬁas killed: and fixea in Craf
111 sﬁlution; using‘é dioxan dehydrating series (9). Seriél sections
which had been'éﬁt from embedded leaf, sheath, ana stem tissqe were stained
with Safranin "O" and Fast Green and then mounted permanently for inters=

pretation.



EXPERIMENTAL RESULIS

Isolation Experiments. Two organisms were found to appear most
frequently from 492 leaf tissue isolations. An unidentified species of
Alternaria appeared most frequently on material from the field but cc-

ourred less frequently in later isolgtions from greenhouse-grown plants.

Another fungus, tentgtively identified =as Helmiqthospgrium triseptum (2),
also oocurred with some consistanoy although less often than the former.
organism.

An attempt was made to identify each fumgal isolate to its genus,
gxcept when the organism had not produced spores after several weeks of
cui’curea No isolates were found which could be plgced in the genuslglggf

osporium or which resembled the fungus obtained from Rosen.

Several separate isolates of Alternaria and Helminthospprium wWere re-
tained for use in inoqﬁlation oxperiments. The most commonly occurring
bacteria were selectéd from each group of isolations and transferred %o
agar slants for comparison. Although bacterial c§ionies appeéred rather
regularly throughout the experiments, they were considered as conteminants
or Secqndary organisms because of the variation in cultural oh@racteristicso
No one type seemed to predominate consistantly throughoﬁt all the experi-
ments, and therefore no bacterial isolates were tested for pathogenicity.

Inoculation Experiments. Three experiments were plamned to deter-

mine whether one of the organisms isolated from diseased Cimarron ocat

plants was the causal agent in Cimarron blight.
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The first inoculation experiment was made during June and July, 1955,
In this experiment, the species of Alternaria isoiated most consistently
was cultured fdr‘ls days on potato-dextrose-agar in Petri dishes. An in-
oculum was prepared by removing mycelial mats from the cultures. Thsse
mats were macerated with a knife, filtered through cheese cloth, and di-
luted wiyh water to form a concentrated spore and mycelial suspension.
The5inocuium was épplied as a spray from a hand insect spfayero The in~
oculated material consisted of one hundred 10=day old Cimarron oat plants
grown in.the‘greenhouse with 5 plants to each 4&ipch pot. Following in-
oculatibn the plants were kept in a moiSt chamber for 24 hours and then
moved to the greenhouse for observation as they continuedhto develop.

Plants were“p;qtected from direct sunlight, but day temperatures in
the greenhouse still ranged to 1000F. Leaves becsme ungsually long and
"tip-die=back" was severe, After 4 weeks most plants were heéding° No
diSease symptoms occurred during the course of this test.

The second series of inqculatioﬂs was made in a cold room at 60-659F.,
where the plants received 18 to 20 hours of fluorescent light per day.

An isolate of Alternaria similar to that used in the first experiment was
used in this test. The plants were kept in the moist chamber for a period
of 48 hours following inoculation., Control plants were grown under iden-
tical qonditions except that inoculum was not applied.

The inoculated plants as well‘as the controls suffered from excessive
"tip-die-back". Nb recognizable disease symptoms océurred after an obseré
vation period of 1 month following inoculation. |

At the time that the first two pathogenicity tests were made it was
not known that symptoms of this disease normally did not appear until the
plants were at least 9 weeks ola0 The third test, which also involved

the use of the Alternaria culture, was made at a different time of ysear,
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(Nbvember, 19551through January, 1956), and the plants were observed over
a longer period.
In this experiment three organisms were tested for their pathogenieity:

Alterngria sp. and Helminthosporium triseptum which had been isolated pre-

viously from Cimarron blight lesions, and the culture of Cladosporium ob~-
tained from H. R. Rosen. The organisms were cultured in 250 ml Erliemmeyer
flasks containing 50 ml of: elther glucose~peptone broth or oatmeal broth.
After 10 days growth an inoculum was prepared by macerating 4 cultures of
each organism together with 150 ml of distilled water in a Waring Blender.
There were slight but inconsistant différenges in the amount of growth on
these two media. The cultures which maae up the inoculum came from'either
one or both, depending upon whiéh héd the mpst growth aﬁ the time. Six
to eight week old Cimarron oat plants, grown in the greenhouse, were
sprayed with the inoculum and placed in sheet plastic moist chambers for
24 hours. Fofﬁlo days following this inoculation, plants were placed in
the moist chambers éééh evening'at 6 p.m., sprayed with distiiled water,
and removed the‘next‘morning at 9 a.m. Controls were treated in the same
manner e;cept‘inoculum was not applied. The plants‘were then kept under
contingoﬁsiobservation in the graenhéuse at 65F75°Fa.for a‘period of more
than 4 weeks, |

A1l ogt'plants in this experiment developed chlorotic legf tips simi-
lar to those of" the preceeding experiments. There was no difference in
the reqctioﬁ of plants inoculatéd-with the different: fungi. Typical Cimar-
ron blight symptoms beggn ﬁo occur on all plants,lincluding cgntrols, as
they approached tﬁe'gge éf 12 weeks,

There seemed toibe ﬁo correlation between the development of disease
symptoms and the inoculation with any bf these organisms. Cimarron oéts

planted in 5~ to loéaay intervals were grown in the greenhouse throughout
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the course of these studies, All plants which mabtured during the psriod
from November through April developed severe Cimarron blight symptoms be-=
tween 9 and 12 weeks after planting. It was impossible to grow the variety
in the greenhouse, at that time of year, without the blight occurring in
all plants. Blight symptoms became progressively less severe on those
plants maturing after this period, but all Cimarron plants continued to
develop at least some symptoms. Seedlings were never observed to exhibit

symptoms before the ninth week after planting.

Histological Studies. Diseased tissue prepared for histological ex-

amination was selected to include lesions in all stages of development.
Comparisons were made between non-diseased (Fig;° 3, 4) and diseased (Figc
5, 6) leaf, sheath, and stem tissues, All plant material used in these

studies was obtained from the greenhouse with the intention of eliminating

\"f most saprophytic organisms which ocour maturally on material from the

field,

There was no indication of bacterie or of fungal mycelium in any of
the 63 permanent slides examined. Nor was there evidence of mechaniocal
injury due to chewing insects or othsr causes. Hyperplesia or hypertrophy
was not apparent. | |

Blight lesions were first distinguishable in leaf transections as
areas where the mesophyll had begun to collapse. These areas most fre-
quently occurred adjacent to the mid=vascular bundle or one of the other
major bundles of the legf° The ébider’malD vascular, and bundle sheath
tissues retained their normal appéarance during the initial stagesvof le=
sion development (Fig. 5). Subseguently, bundle sheath cells collapsed and
tissues in the diseased area disihtegratedg leaving only the sclerenchyma

and xylem elements intact (Fig. 6).
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Fig. 3. Transection of normal leaf of Cimarron oats.

Fig. 4. Transection of the mid-rib portion of a normal
Cimarron oat leaf,



TR e AR T T s

Fig. 5. Transection of a Cimarron oat leaf showing the
early stage of Cimarron blight development.

Fig, 6. Transection of a Cimarron oat leaf showing an
aévanoed stage of Cimarron blight development.

14



16

The sections shown in Figures 5 and 6 were selected for illustrative
purposes and were typical of the many sections examined. Disease expres-
sion was similar in both the leaf blade and sheath. Disease symptoms
were never observed on stem tissue.

Seed Treatment Experiment. Cimarron cat seeds were treated by 4

methods to determine the possible effects of seed treatment on disease

development., In the first method, seed was treated with a 1% NaOCl solu-
tion (10% Clorox) for 7 minutes while under vacuum produced by a labora-
tory aspirator. The second treatment was by the hot water method. Seed
was presoaked in water at room temperature for 14 hours, placed in water
at 539C. for 13 minutes, and then immediately immersed in cool water and
dried. The final methods consisted of dry treatment with two widely used
fungicides, Arasan and Ceresan M., at a rate recommended by the manufac-
turer. These were applied by shaking the chemicals and seed together in
a small envelope. Seed of the controls were planted without treatment.

The seed was germinated in a germinator at 65°F. for 48 hours before
planting in the greenhouse and field, Germination was only 56 percent
for the hot water treated seed, compared to 95 percent for all other treat-
ments and the controls. The germinated seed was then planted in 6-inch
pots in the greenhouse and in 5-foot rows in the field. The date of post-
germination planting was February 12, 1956.

Symptoms of blight were not severe on plants grown in the greenhouse
for 4 months, and there was no difference in any of the treatments. 1In
the field symptoms also were found in all treatments, and again there was
no difference in any of the treatments,

Sterile Plant Experiment. Containers were devised to facilitete the

growing of oat plants over an extended period of time under sterile con-

ditions (Fig. 7, 8). A modification of apparatus used by German and
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Bowen (4) and Katherein (6) was developed. For this purpose, a 2 liter
wide-mouth Erlemmeyer flask, partially filled with Vermiculite, formed the
basic component. The flask was then fitted with a 2-foot length of 50 mm
glass tubing which extended down into the Vermiculite. The neck of the
flask was packed with cotton to form a tight, sterile fit. The top of the
large glass tube was sealed with a cotton plug containing a smaller tube
for watering. An aluminum foil "cap" protected the top from settling dust.
One hundred ml of sterile distilled water was added to moisten the ver-
miculite. Finally, the whole container was autoclaved twice at 17 to 20
pounds pressure for one hour. Eight such containers were constructed,

Cimarron and Traveler oat varieties which had been de-hulled were
surface sterilized in 1% NaOCl for 7 minutes under vacuum. The sterile
seeds were then placed on a potato-dextrose agar medium in Petri dishes
for germination. Germination occurred within 3 days and any contaminated
seeds were easily detected. At this point, the sterile germinated seeds
were added, aseptically, one to each of 8 containers. They were then
covered with a small amount of finely ground sterile Vermiculite. Five
flasks contained Cimarron oat plants while 3 contained the variety Travel-
er. A complete nutrient solution (5) was autoclaved and added, aseptical-
ly, to the containers as it was needed for growth. These plants were grown
from February to the latter part of May, 1956.

Growth of the sterile plants was very rapid during the initial weeks,
with leaves becoming ebnormally long. Leaves were a healthy green color
with no noticeable etiolation. As the plants grew the first and second
leaves died and turned almost white by the time the third and fourth leaves
approached maturity.

At the age of 9 1/2 weeks all five of the Cimarron plants began to

show foliar spotting which resembled the early stages of Cimarron blight



Fig. 7. The container used for growing oat Fig. 8. Cimarron and Traveler oats growing
plants under sterile conditions. under sterile conditions.

LT
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(Fig. 9). Blighted areas developed along the mid-rib of the leaf blades
about two-thirds of the distance from the base, and progressed longitudi-
nally at a rapid rate. Although the symptoms which occurred on these ster-
ile plants (Fig. 10) were never positively identified as those of Cimarron
blight, they were certainly typical of the early stages of the disease as
it appears in the field or the greenhouse. Nothing of a similar nature
developed on the variety Traveler.

Fungal contaminants appeared in one flask containing Traveler a few
days after the experiment had begun. No other contaminants were evident
until after the tenth week, but by the end of the thirteenth week all of
the cultures had become contaminated. These contaminating fungi were ob-
served only on the older dead leaves of the otherwise vigorously growing
plants, and appeared after the symptoms on Cimarron became evident. It
seems probable that these contaminants gained entry through the tubes at
the time the nutrient solutions were added.

Inheritance Studies. Seed produced by F; plants from two crosses,

Cimarron X Traveler and Cimarron X Stanton Strain 1, were grown to de-
termine the heritibility of Cimarron blight. Since the seed was almost

8 years old it was treated with Arasan and germinated under optimum con=-
ditions 'in a germinator. Thirtj percent of the seed from the Cimarron X
Traveler crosses germinated but no germination occurred in the Stanton
Strain 1 crosses. Germination of the Cimarron and Traveler parents was
0 and 4 percent respectively. Following germination the young seedlings
were placed individually in soil-filled plant-bands in flats. Two weeks
léter each individual was transferred to a 6-inch pot. At first, all of
these F2 hybrids were grcwn in the greenhouse. Later, some were moved out-
side to a cold frame and some were kept in the greenhouse. 4ll individu-

als originating from a single F) plant, however, were given similar treat-



Fige 9. A Cimarron oat plant growing under
sterile conditions showing a chlorotic
spot in the early stage of development.

Fig. 10. A Cimarron oat plant growing un-
der sterile conditions showing a chloro-
tic spot in the later stage of develop-
ment.
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ment. This study covered the period from January 26, to July &, 1956.

On April 28, ehlorotic spotting began to appear on séveral of the Fo

'plantso It was soon found that these plants could be classified into

three catagorie§: resistant, intefmediatég and susceptible. There was no
guestion of the classification of those in the resistént and susceptible
classss, Thpse in the intermediate group developed chlorotic‘spots and
streaks indicative of the early stages of Cimarron blight, but thsy failed
to develop symptoms typical of the disease in its advanced stages.

On the basis of the reactions of 196 Fp individuals, it appeared that
susceptibility was recessive, The data obtained do‘not fit any known ge-
netic ratio (Table I), It is probable that these results were influenced
by at least two factors.  First, the enviromment may;hayebinfluenced Symp=
tom éxpressiqn in plants grown in the greenhouse‘dﬁring thé period fro@;
Aprilwthrough June, This has beéﬁ discussed previouslyo' Second, the‘éoor
sééd germination may have been abfactor in altering the ratios obtained.
None of the Cimarron pérent seed germinated while a small portion (4 per-
cent) of the Traveler seed germinated.. It seems likely then, that a de-
gree of selectivity existed toward a higher germination réte of the Trave-
ler<type hybrids. If this assumption is trﬁe9 g greater number of suscep=
tible individuals could be expected from seed of more recent origin;

Observations were made on the Cimarron blight reaction of several
selscted lines which had originated from crosses bgtween Cimarron and
Traveler (Table II). These notes were made using plants grown in the
greenhouse or in various nurseries on the Agronomy Farm, Oklahoma A, &

M. College, Stillwater, Okla., in 1954 and again in 1956, All lines were
in the Fg or Fip generation and all were susceptible to Cimarron blight.
These lines had been selected primarily for their Cimarron-type agronomic

characteristics, and therefore, susceptibility to Cimarron blight would



THE CIMARRON BLIGHT REACTION OF F
THE CROSS CIMARRON X TRAVEL%R OATS

TABLE I

PLANTS FROM

Fl Plant Number

Nnmbef

Number of Number Number

Fy Plants Resistant Intermediate Susceptible
48 Stw, 9708-18 36 25 gb 3
48 Stw. 9708-2¢ 84 43 33 8
48 Stw. 5709-2° 12 8 3 1
48 Stw. 9709-3 64 33 18 13
Total 196 109 62 25

SNumber assigned to plants by the Agronomy Dept., Okla. A. & M. College.

‘PIntermediate refers to those individuals which had chlorotic spotting
and lesions similar to those of Cimarron bllght in the early stages but
failed to develop further.

®Those plants removed to the cold frame.

T2



TABLE II

THE REACTION OF CIMARRON AND SOME CIMARRON X TRAVELER
SELECTIONS TO CIMARRON BLIGHT

Blight Reaction®

Variety or E . o R . . -
Line -18954, Agronomy Farm, May, 19856, Agronomy Farm, May, 1956, Agron. Farm, June, 1956
: Obsn, Nurseryb Stillwater Rust Nursery Pure Seed Increase Greenhouse
Rep. 1 . Rep. I

Cimarron C. I. 5108 3 2+ 2- 2 2
Stw. 513705 3 5+ i . 1+
Stw. 513795 1 1 1 . 0-1
Stw., 513861 (C. I. 6989) 2 2 0-=1 1 0=1+
Stw. 513714 (C. I. 7128) 3+ 3 2 2+ 2+
Stw. 513694 (C. I. 6988) 3 1 1+ 1+ ' 1

8The severity of reaction to Cimarron blight is based on a graduated scale of O to 4. The reaction O
indicates complete absence of symptoms, while the reaction 4 indicates complete susceptibility with 75
percent or more of the leaf surface destroyed.

bYoung, H. C., Jr. and D, F., Wadsworth. 1954, Unpublished data. Dept. of Botany and Plant Pathology,
Okla, A, & M., College. »
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be expeéted° One selection, C. I. 7128, consistently showed a more severe
disesase reaction than the other lines, including the variety Cimarron.
These observations are summarized in Table IIn‘ On the basis of a disease
rating from O (no symptoms) to 4 (severe, 75 percent of the leaf area de=
stroypd), Cimarron averaged 2+ and C, I. 7128 averaged 3, The best line,

/ |
Stw. 513795, averaged only slightly over 1.



DISCUSSION

At the beginning of these studies it seemed most reasonable to ac-
cept the hypothesis that a fungus was the causal agent of Cimarron blight.
This was substantiated by two factors: Rosen had apparently identified a
fungus pathogen as the causal agent; and, in preliminary observations dur-
ing previous years, the disorder reacted as though it were a fungus di-
sease, The experimental proceedure was therefore planned with this in mind.

A series of isolation experiments produced two fungi with some regu-

larity, Helminthosporium triseptum and an unidentified species of Alter-

naria. These were tested for their pathogenicity on Cimarron oats togeth-

er with an isolate of Cladosporium isolated by Rosen. In no case was

there any indication that these organisms were the causal agent of the
Cimarron blight disegseg |

Histological sections were prepared of Cimarron leaf blade and sheath
tissue in various stages of disease development. These were examined mi-
croscopically and compared with normal %tissue. Thére was no evidence in-
dicating the presence of a fungal or baéterial pathogen. Lesion develop-
_ ment appeared to be preceeded by a spontaneous collapse of the mesophyll
tissue which was later followed by destruction of the epidermal and sup-
porting tissue.

Since the disease potential seemed to be present almost everywhere
Cimarron oats have Been grown, the possibility of a seed=borne agent was
examined. An experiment was planned to test the possible effects of both

chemical and hot water seed treatment. There was no significant differ-

24
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A
L

ence in the disease reaction of plants grown from treated seed and the
reaction of plants grown from non-treated seed.

Subsequently, then, an experiment was devised in which Cimarron and
Traveler were grown under stefile conditions for approximately 4 months.
The development of blight symptoms under such an environment would pre-
clude the possibility of an air-borne pathogen as the causal agent. The
Cimarron oats grown under these conditions developed symptoms resembling
those of Cimarron blight after a period of 3 months. Similar symptoms
were not observed on Traveler.

A final study was planned to determine the heritibility of Cimarron
blight reaction. Expression of symptoms is apparently an inherited char-
acter since both resistant and susceptible types occurred in the progeny
of a cross between Cimarron and Traveler oat varieties. ZExamination of
196'F2 individuals indicated that susceptibility to the disease is reces~
sive, but the data féiled t§ fit any known genetic ratio. Observations
of séveral selections from Cimarron X Traveler crosses in later genera-
tions showed that different stable lines may posses a constant, but dif-
ferent degree of susceptibility. One line conéistently demonstrated a
greater susceptibility to the disease‘than Cimarron,

It has been observed of Cimarron oats grown in the field that fall
blantings are more severely affected than spring plantings. Similar ob-
servations have been made of plants grown in the greenhouse. Frém this
it would appear that disease development is influenced by the environment
bo£h in the greenhouse and in the field. These observations also would
indicate that temperature and light intensity and/br photoperiodicity are
possibly the most important factqrs°

In conclusion, these stgdies indiqate that the céu;e of Cimarron

blight is not a pérasitic agent, but probably a heritable physiologic
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tissue breakdown. Although expression of the disordér may be altered séme—
what by the environment, symptoms invariably occur at a particular stage
of physiologic maturity of the foliar tissus. In the gfeenhouse, symptoms
have been observed to occur in all cases on plants between the ages of 9
and 12 weeks., All plants grown during the period from November through‘
April exhibited symptoms, regardless of the various treatments that were
applied. An heritable blotch of a similar nature not guite so restricted
by genotype has been deécribed on oats by Ferdinandsen and Winge (3). A
manganese deficilency disease, expressed as a leaf blight, has been de-
soribed by Samuel and Piper (8). In this case, however, the possibility
of a mineral deficlency was not examined because the disease was associ-

ated only with the va}iety Cimarron and its derivatives.



SUMMARY

1, A leaf blight disease, commonly called Cimarron blighp, pgculiar
to the oat variety Cimarron and its derivatives is described. |

2. Two orgaﬁisms were frequently isolated from diseased Cimarron
oat 1egf tissue, but neither was found to be pathogenic on the variety.,

3o Cdmparative histological studies of diseased and nohnéiSeésed
Cimarron oat leaf tissue shbwed that the appearance of disease lesipns is
associated with a 5pontaneous‘collapse of the mesophyll tissue. No
indicafiong of & ocausal agent were found.

4, Therg was no difference in disease expression between Cimarron
plants grcﬁn from chemiocally or hot water treated seed and those grown from
nonhtreatéd séedg

B Cimafron and Traveler oat plants were grown for almost 4 months
under stgrile conditions. The Cimarron plants developed lesions resem=
bling Cimarron blight after 3\mpnths, and the Traveler oats sﬁowed no
signs of-fhis disease, |

6. Ail plants grown in the greenhouse during the period from Novem=
ber through April developed the disease at thé age ofr 9 to 12 weeks,
During the pefiod from May thrOugh‘June the disease appeared on plants of
the same age, but not all plants had symptoms. o

7. The reéction of>196 Fz hybrids from orosses between Cimgfron and
Traveler indicate that suscéptiﬁility to the aisease is recessi‘w.(e° How=
ever, the data did not fi£ any known genetic ratio.

8. ‘Oﬁservatibns of sevefal rélatively stable selections from Ciﬁara
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ron X Traveler crosses indicate different lines may consistently vary in

the degree of susceptibility to Cimarron blight.
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