|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu




START

g fli2

i-.
:;3
w o (122
]

I

I8

EFECERP ™
SCEEERRE R T

’ = 22

.1
m"—-_ e

m" e
li2s jie g 128 is e

MICROCOPY RESOLUTION TEST CHART
TANDARDS-1963-4

MICROCOPY RESOLUTION TEST CHART
BUREAU OF STANDARDS-1963-A HETIDHAL BUREAU OF STan



http:111111.25

Technical BuHetfﬂ. No. 1035 « Deceniber 1951

Anthracnose and Red Rot of Sorghum’

By . 1. LeBraw, formerly associale plend pathologist, T T Rrowus, essoeclafe
agronomist, and O, TL COLEMAR, gssociele aygrononisl, Divikion of Swgar Plant
Incestigations, Buvern of Plant Fndusivy, Roits, and dgricultural Buginecring,
Agricaltitral Rescarelt Administration
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AN'I‘I[IT{,-\C‘-N()SI'} and red rvot. cansed by Colletolrickum gramini-
colum {Ces.) (5 W, Wils, are two phases of 1 mujor disease of
sorghunfNn the sivup-prodacing areas of the southern United States.
Shortlyahfter the initiation of u researel progran to improve sorgo
(sweet gprrhums) as a source of sugar and sivup, it hecame apparent
lat th'% disense could be a limiting factor in the intensive production
the grop in the Gult constal aveas, Tu L1 investigations on an-
racrgse nnd red rot were initinted at the United States Sugar Plant
rHield 'f_‘ruborntt)i'.-' ol Mevidian, Miss. This bulletin reports the results
cof thefjnvestigations.
&
%’ HISTORY OF THTE DISEASE
Alﬁ‘in-:xcnosc of sorghum was first described in the United States
from@lexas in 1911 (70).2  Subsequently, veports and deseriptions of
the Biseasc were made from various poinis in the United Siates (8,
P M 18, 19, 146Y.  The red rot aspeets of the disease on sorge caused
by Celletotrichum graminicolum were fivst deseribed by Lohman and
Stokes (1), They reporterd severe damage to sorgo 1 Mississippi.
What was apparently the same disease was described w year eavlier
on broomceorn in Ylinois (7/) where severe damage was reported.
Considerable damage to Sudan grass in the South Atlantic Stafes
has also been reported (75).
T Submitted for publication May 1, 14951,

*Italic uwmbers in parentlicses vefer to Literature Cited, p. 20,
948360—051 1
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The disease has been reported from most of the aveas of the world
in which sorgo is produced (2, 3, 4,7, 9,17,20,21, 22,23, 24,95, 28, 30).
For the most part these reports vefer only to the leat aspects of the
disease. Aside from the reports in the United States, the red rot
phase of €. graminicolim has been reported from New South Wales
(22}, Java (29), and probably Burma (28). 1t is thus seen that the
stalk-rot phase of the disease is relatively little known.

DESCRIPTION OF TIiki DISEASE

There ave two aspects of the disease on sorgo: Lhe lenf-spotting
phase and the stalk-rotting phase. In their development and injury
to the plant the two phases often appear 4s two separate diseases,
and in the Hterature it is usual to find discussions of one with no
mention of the other. Both phases of the disease are crused by the
same organism, and their epidemiologics relationship makes it de-
sivable that they e treated as one disease. However, for convenience
in presentution, the two phases will be described separafely.

LEAF ANTHRACNOSE

Totection by Colletotrichum graminicotum on the leaves appears
as small, cireular to elliptical, discoloved spots ranging in size from
oune-sixteenth fo one-fourth inch in diameter (fig. 1). "Ihe spots are
tan, reddish orange, or reddish purple to blaclish purple, depending
upon the vaviety. As the spols grow older the center becomes oray-

ish to dark-straw-colored and numerons acervuli with prominens
setae appeatr. Under proper conditions of moisture the fungus

Freww L—Lonf of () Collior infoctes by anthracnoese eotopared with unin-
fected loaves sF (777 MN T s 'Y OMIN RNIED WS,
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af the jointing stage. Typically, with the initinl infection occurring
on the older leaves about mid-July, the disease progresses rapidly on
very susceptible varieties. spreading np the plant so that the foliage
may be completely involved by flowering time. On less susceptible
‘avieties the point of total leaf destruction may be detayed nntil the
ripe or even postripe stage. All degrees of susceptibility, ranging
Trom the very susceptible elass characterized by complete leaf de-
struction at or hefore flowering time to the practically immune class
in which no definite lTeaf spotting ever develups. have heen observed
nmong the several thousand sorghum selections studied.  Midrib in-
fection is likewise obtainable at any stage of plant avowth. although.
as with the Teat spot. the more ggegressive development ocenrs on older
plants, Various degrees of resistance to midreib infection ocenr, se-
cording to variety {fig. 2).

RED ROT

Red vot is primarily a disesse of the naturing plant, although
infection and limited development of ved rot may he abtained at any
time after the jeiating stage. Eavly enses of infection by (‘olleto-
triclam graminicolnn show no external symptoms: howeyver, when the
stalles are =plit Tengthwise (he internal tissues may be seen to be
warer-soaked and virtously discolored.  Diseoloration type seemns fo
be largelv o varietal eharacteristic and iy vy from vellowish tan
through reddish orange and from redeizh purple to blackish purple.
The dizeolored areas may be solid bul are frequently maottled with
light-colored to whitish areas,  The discoloration may he eontinuons
through the infeeted internodes or miny eonsist of oy apparently
wsolated spots. On certain variciies {he invaded fissies may have u
water-soaked translncent appearanee. with only an ocersional show
of color. The last-named svmplom is unisuai but is especially olio-
acteristic of the variely White Africa. The nodal Fissue js rarely
dizcolored, although it way be invaded by the fungis. Young lesions
on the more susceptible varieties appear ax elliptic pockets or bars
immedinfely benenth the epidermal tissue. espeeially in the upper
internodes of the plant (fig. 3}, They have white fo light-colored
interiors with dark-colored margins,  The lightly colored areas are
maore abundantly invaded with myeeliun than the moie highly eolored
nrtas,

It would appear that. as the fungus invades the plant. the plant is
stimulated to produce pigments that Hmit myeclium development.
When very sousceptible varvieties are Invaded it appenrs Lhat areas
Lem.or more in dizmeter niay he invaded by the myeelinm before fhe
color reaction can xet In (o linit s developrient. Thyus are developad
the lightly colored pockel= with an abandanee of mycelinm. sur-
rounded by Nighly colored aveas practically deveid of myeelium.
Onee siimulated. (he resction producing e pPigment appears to
cintinue af some distanee fron the point of invasion; nrge discolored
arveas practieally devoid of myeeliun may be found, Tn many varietios
i which the diseolorntion is wniform instead of moitlel, myeelinm
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THE CAUSAL ORGANISM

Ciliural and morphelogien]l stwdies and detniled pL”lO“QIII(‘Jt)’
studies, including cross inoculations, have been made on several hin-
dred isolates of Colletotrichum from 19 orss species, moslly sorgo,
Johnson grase, Sudan grass, sugarenie, Frianthis spin, il broam-
corn.

A wide variety of cultural types was fownl. On madt agac the
mycelinl mat ranged fronm a Chin felly 1o a thick. loose cottony
gmwlh oecasionally a very loose woolly mat was found., At times
aevial myeelinm was very seant, with or withoul numerons pinkish
masses of conidit. The elor of the aerial errowth ranged fromalmost
white throueh variong degrees of gray and greenish black to almost
black. Ocensionally a pink or orange isolate wax found.  Pigmenta-
tion of the subsirface growth i lI‘l“’{‘(' Trom practically nune to {ypi-
wlly smoky. hint in-qnonll\ ar eenish black. Oveasionally a vellowish-
orange  pigmentation  was pm{lmocl Seeloring. t‘:-}ll.'(H”. pateh
\IUHI{IUH WHE COInmon,

Conidin production was extrenely variable.  Some cultires pro-
dueed an abundance of conidia, either in pinkish masses wider the
aerial prowth or singly seattered throughout the myeeliom. o
other cultires conidia were extremely searce. The conidin were 1ypi-
eally Taleate with pointed ends. alihongh the degree of curvature and
pointedness varied niarkediy.  Comparative measurements ol canidia
have not been made, but differences in size ameny 1~u|1[v~. Were
apparent.  These differenves. however, appearel nal fo be related
(o 1lte zolate sonrces.

A stmilar range of caltural (ypes was shtained an potats dextrose
and ontimeal agaes, Growth and sporplation were nsually more hisu-
riant on potato dextrose e, Pigmentation was u=tally retided on
ontmeal agar. Examples of the varioos coltural (ypes e shown i
firores G, 70 and S

The wide varintion of ealtural (vpes was votmmen o all fsolate
sourees from which a ~ufiicient number ol i=olates were avuiluble. T
was impossible (o identify positively any ~ingle solate with g hoxt
sonree on e basis of enlooral charneter<c O the other lind ) eiven
a sufficient nimber of enftures it wax possible (o distinguish on a
mroup basis those solates that originated from s reane (hig, 6. 01)
Trom those (hal or ierinated from =~orgo {lie. G f). Johu=on TR
(A, 7. 20, Sodan gras- olig. 7404, f;',-iam}m,-.- .»pp. Hig, S A3 and
braosmeorn (fig. s 1, Group~ of isalates fram hests other than
SUECAnNe were |1u11-11n"|||~]| ible awange themselves, The chiel dis-
tinguishing eharacter separaiing the sugavesne group from the ofher
griss groups was the greater lltllnn"(‘nl'tt\ of the Former. Isolates
Trom the other grass species were fu=nfliciont in npber for vstonsive
LFOUT COMPRLrI=On:,

Tsolates Trom sorgo. Joluwon geas. Sdan wiss bhroomeorn, ol
Frianifoes =pp. were for the moxt part highly pathorenic (o sorgo.
Those oviginating Trom the other grass hosts were nonpathogenic ov
only slightly .1lhu~rvn|( 112,

Since the discovery of a perfoct stage of Collctolvichum Juleatum
Went as Physalosprsrn Lt nsis Spew. (). intensive searches for
an aseigerons stage ol € Jaleafun and of 0 greniniecolum have heen
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Fruvee 5 Calbaesl (dpos ol Cobfotajetelhnm i Isalites feon swareenne; J,
ialaies Fronn s,

ntde in the viciniy of Moridian, Miss, bat with no suecess. The
Do Tuenman sis ~(ape wus obtnined Tor a simal| prreeatage of isolales
ol (" fulealum wrown on attoelaved soreo leaves, € greminieolim
Failed o produree s aseigerous stage under the saue condilions,

The results Trom studies of eoltnral charactoristies aid mthoge-
nicity of several hundred ianl ates of Collclotrichim, although insulli-
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FIGURE S, Culbues] 13 pes e Sefiefedrivionn s A0 X isolates Pron Beiantios B
B asdntes o antl d Ceom hgsonearn, Bsolnis< b oamd o from Johiison srss, alnd
Isolates e oamil f from Kendoek; Bnegrass,

rrees with high pathogenicity (o sorgo as o commeon characler, wherens
fhose from 1T othier grass species appenr o belong 1o one or more
olther rices that are nonpathogenie o soran,

Obsprvations by other investigators in keeping with those of (he
writers strongly support this idea of strain diffevence in ¢, groming-
rohon, To India (7,97 0 destrnetive disense af corn Lins boen reported
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o be enused by €. graminicolum. Brueh! and Dickson (3) found
that anthraenose of cerenls and grasses was produced only by isolates
of G, grawinicolum lrom the e or closely relufed species. Im-
portant Tosses 1o oals nnd ofher small grains have also been reported.
The Indian workers veport (hei the {fimgus involved in the comn
disense #lso infected sorghum, oals, and rve. in addition (o severnl
other geass species. In limited {rinls the isolutes Trom sorgo used in
the present study did not infeer oals, eye, or corn,

LIFE RISTORY OF COLLETOTRICHUN CRAMINICGLEUM N
RELATION TO PATHOGENICITY

Colletotrichun grominieolunm probably Tives over from season o
season in traxh from the previous crop oy suseeptible weeds,  Sporu-
lation of the Tungus has been ahserved on =orgo stalkes and stubbles
alfter overwintering in the field.  When ground up in a hammer mill
and spread inexperimental plots, infeeted plant material, shocked in
the lield through the winter, hax been found lighly effective in estah-
lishing epidemies af antheenose in oo disease nurseries,  Severe
epidemies usoally follow (his practive within a few weeks, if weather
conditions are favorahle,  Woewd hosts tprineijlly Johnson grass)
ol O gramdinicobune iy wlo serve s nomeans ol overwintering, Tha
(his iy oeritre wis »ronedy divated by esperience with o planting in
1915 in whicrh a sovere epidemice of anthraenoz=e doveloped an Tand Cha
hind o history of soreo enlinee in vecent year~. O granrinicolum ha-
Bevin fomned on sorgo seel s thos, infeeted seed oy serve s o sonree of
inoculum of, 10,

InTeetion From tesh or eler sotirees of fooettho lirst oeenvs on Che
more matnre leaves, and under proper conditions it spreqads mpidly
from them (o other leaves,  Lafection commonly ocears through an-
Injured fissue. Freoiting hodies appeared swintlin S to U days after
infection,

As the plants wpproneh madurity stadl infection becontes appavent
ot the more stiseept ible varfetios. The stalk Tesions are more prevident
on the pedunele and futernodes of the upper hall of the plany, B
rot develops by the extension of the cortieal Tesions to invalve the inner
sinlk tissne.  Inomany vaeictes cortienl lesions are rare or abeent,
In =ueh varivties the inlfection apparenily ovurs by peusteadion
theoough the cortes near the base of the internodes without forming
surfuee Tesions, Red rot developtoe Trom =uch infeetion is usunlly
restiicled to e more pithy portions of the stalk, The mare juicy
cortieal and subeortleal Inyers are mrely invelved. This type of red
rol eases relatively Hutle damnge, It s Prequent!y verey diffienlt to
lind myeelmm by miereseopne examination, and =olation ol the fungus
by idssie plating = diflienli. Sueeess in isolating the fngus is more
readily obtained by plaring the uneolored tssues on the horder of the
Jiscolored area at {he hase of the internode,

The spread of red var up and down the stalk Frone the poine of
infeviion has boep studied by artificial incenldtion,  In very sus-
veptible varietios red rot may ~pread into live or more internudes from
asingle point of inoenlation.  The spread is 10 bhoth divections, mostly
npward, I mere resistanl varieties the investor mey be lmited to
fewer internodes: aeeasionadly in highhy resistant materinl it mny be
Timited (o the inoenlnied interpades,
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LOSSES CAUSED LY THI DISFAST

One of the principal Torms of dumnge cansed by Colletotrichnm
graminicolum i the vedaction of sugar solids that arcompuies eavly
lead destruetion.  The mensuce of this loss has been dislienlt heenuse
of the problem of mainfaining disease-Free controls for compavison
with infeetod material. Over a period of several vears, however,
general observation indientes thal thix loss may De consiclerable.
Virieties sueh as Collier, Rex, and €T, Special commaonly vield juice
with solids reaching 207 Brix or wmore in seasons free or Ppractieally
Free of disease, while under conditions of severe Yont destruetion Brix
readings of 122 1o 149, and in many eases 107 or loss, are the vule. Thal
these observations are substantially correct was brought out hy juice-
(uality determinations on materind with varying mmounts ol leat de-
struetion from replicated plots in 1947 and 1049,

In thie 1947 test replieated plois of Rex and Collier, separated by
unteeated buflers, were inoentated ak different infervals so that various
degrees of defolintion were obizined.  AMhougly the uninoculalod
contrals beenme infeeted and sulfered severe lead destrnetion, o differ-
ential with respeet to earliness of et destruetion was maintained he-
l\\'wlllli'ho controls and inoenlated plots. Results of thix test are shown
i rable 1,

Vv Vo Lffeets of inoenlation by O geaminicolum on leaf dimag:
el on jrice quality of Collior und Bes sorga in 18007

i _— Jniee quadify on
Folinge clinge on Augnst 97
Bl
ol
Appar- index?
Brix  Snerose ond
puril y

Vauriety and inoe- ———
thation datee!

July f RYINA RIS
A1 Ia 27

{'ollier: Perecnd Poreents Porecnt Degrees Peeeend
Chrel 14} s 1) 15,4
June 14 50 Nl 100 12,4 s
July ) B s 10 L1 7.
Julv 1 45 N1 1010 13.0 i,
July 18 38 2 100 3.1 R
July 28 20} 33 110 13, 8 113
August 1! 1) 1{}) In G 1.

ltex:
{hieek ) 28 70 1. 1N
Juily 1 33 ™ e 58 5
July 11 {if} 7 100 I 7.2
July 18 N 00 10 11, - 1),
dnly 2r N bt 50 in. PG

=

=12 b =] ——

! Lewf-whort inuentations were mnde Jwne 19 aod Juby 1,11 and 18, Liocnls-
tions un July 28 and Auguat 8 were made o the stalk, (See seetion on vaeielad
renction, po 1o

L Bee seebion on varietal reactivi, o 11

In the I tost 1 plats of Collier sorgo were planted 1o a cornfield
on newly eleared bind so that the plots were separaied by about 100
feet, "This degree of isolation proved sullicient (o provenl excessive
mfeetion of control plots. Five plots were inoeulated in the leaF whorl




rm.?.__.—.._-..,. —.
. N \“

i

:

with o hypodermic needle during the lust week of June; & plols were
inoculuted by spreading infected sorgo trash about the plots during
the first week of July; the remaiting 5 plots were not inoeulabed. On
July 20 leaf-infection data were recorded for each plot.  On August
10, when the plants weve in the dough stage, smuples weve (aken for
juice anglyses, Table 2 gives the data on lead destruction and juice
guality for the 3 treabments.
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Pans 20 Kffect of inoculation by C. graminicolune op leaf dunieye
and on juiee quality of Collier sorgo in 1459

’l’m:tf‘ gnmage on-  Jnice guality on Awg, 18

l : L Appar-
Sduly 20 Ang. 10 Brix C Boerose ent
i i i i purity
!

Trend ment !

Pereent  Pereend - Dhegrees | Poreend
Novdie-ingeaindod 603 108 11, G, 0
Trasti-inceulated 1) 45 I8 13, 8
Not inoentuled. 0 th 182, 13, 8

ol pnes,

The depressing effeets of early defolintion on selids. us determined
by Brix hydromeler veadings, suerose content, and purity of the
juiee, are strikingly brought out by eomparing the needle-inocnlaied
plots wilh the confrol plots. Althongh an wppreeinble amount of in-
foction developed in the Drash-tnoculated plots, i ciune so late in the
development of the planis that Jittle or no effecl on julee qualify was
noted.” This effect of time of defoliniion on juice quality s well il-
lustrated in {able 1. The very eloke parablel between the defolintion
datn of approximately one month before harvest and the values for
fotal solids, suerose, ind purity ol harvest in Hhis test b padher strik-
ing, even though by harvestiime CAogust 273 nearly adl plots were
169 porcend defolialed and tolad solids aud soerose were, in generals
low. Tt is thus seen that for the maximom danage severe defolintion
musl acewr aboul 4 weeks before maburity, as progressively Inter de-
Tolintion has correspondingly less effoet on juice qualily.

Ton the 1947 test inverl snear deferminations were mmde on the
cheel plots aud on plots that had received the earlivst inoewlation
frendment.  The percentages of invert sugars in solids, for controls
and Tor ineenlated plants, were 1602 and 19.0, vespeetively, for Collier
and 7.5 and 28,1 for Rex. 1038 thus seen that premabure leal destyue-
tion resuited nol enly in & lower porcentage of tolal solids bat in «
lowering of the purity because of an fncrease in invert sygaes in the
delolinted planis. Thus, defolinkion caused by Colletotrickim yrani-
pivolun may be Important in sorgo praduction for sirap, beeanse re-
duetion of tolad solids reduees the vield of sivup per tom of slalks,
With respect {0 sugar production. not only was the {otal content of
solids reduced, but rerovernble suerose was further reduced because
of Towered purity.

No direel information Tras been obtained on the effects of red rot
on juice guality. Tt is apparent, however, from frequent observations
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and from the limited dats in table I, that up to the vipe stage a con-
siderable amount of ved vot may ocewr without greatly affocting the
total solids and purity of (he juice. General observation, however,
indicates thal when sovrgo s kept beyond the vipe stage (e normal
loss in fofal solids and purity may be aggravated by severc ved rof.
From the standpoint of sirup production, red vol may be of consider-
able importance. Badly duringed sorgoe vields « stirap ol inferiov
quality because of the difficulty of obtaining proper clarification,
Sach sirup asnally ix dark ved,

Agide Trom the losses suffeved as o result of reductions in ot !
colids (Brix) and purity of the juice and Towered quality of sivup,
hreakage of stalles from severe ved rol damage renders harvest opoera-
tions difficuit or practieally impossible. Losses in sivup production
due to red rot muy be avoided to a great extent, for many varieties
al least, by harvesting in ihe eavly-dough stuge. Certain populur
sivup varieties (Flodo and Honey), however, may suffor considerably
even if havvested early.

VARTETAL REACTION TO ANTHRACNOSE AND RED ROT

Approximately 50 pamed vavieties of sorgo, several wnnamed
domestic varielies of sorgo. several grain sorghim varietios, severi
hroomeorn varietios, and several hundred sorghium introductions fron
Africacand Tudia have been vaied for their response fo hoth lent
anthrarnose and red vot. Tn nany eases these vatings hnve been based
ot inoentited und wnineenlated planis. Enocalation to study feal
anthracnose renction was accomplished by infroducing a spore sus.
pension of Colletotvichune graminivolum into the leaf whorl will
i hypodermie needle, The phints were usually inoctlated when abowt
5 feel tall Stallk inoculation was minde at hiending to flowering Gime
by introdieing nospore snspension into approximately the nuedinn
infernode (£3).

The readings on leal infeetion were e on o seale of 010 4. For
the early reading: 0 cquals no effect from inoculation; t, numerous
simadl pin-point neerotic spois on oeulated leaves: 2, necrotic spots
heeger than i, (up to 2yt diameter: 3, definite Teaf spots up (o
5 i with sporulation: and -k the sine as 3 but with more extensive
heerosis, conlescenee ol =potscand leaf destruction. For the larvesting
reading. 0o represent ditferent degrees of Teat destrnetion, an insig-
nifiecant amonnt equaling O and totad leat destraction equaling . Inicr-
medinfe degrees of Teal destruetion woere represented by 1, 2, and 5.

Red rot veadings were made on stalks split longitudinally at the
ripe stage. Bach affected internode np Lo 6 (the most severely afleeled
pnes were considered sehen thers were more than 6) was piven o rling
ol 0 Go 3, with G indicating no red rol, 3 indicating 90 pereent or more
of (he infernode votted, and T and 2 indieating intermediate deprees
of red rot. Trom these figures on individual internodes for 3 (o 10
plants for each plotor variely. @ red rot fndex was developed by adding
al) the ralings and dividing hy the nunber of sialks, The nyverage
nuaniber of imfected internodes per sialk was also rocorded as part of
the red vol rating. With these two figures given, one can. by inspec-
fion, determine the average severity of the rot per internode,

Dala on 238 sweer sovghum (sorgo) varieties, 5 unnamed juicy seloc-

fions, & grain sorghioms, and 3 broomeorn vivietios are given in (able 3,
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Tavie 3. —Leaction of smghum varietics to anthracnose und ved vot
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The tinal reagdings on anthracnose show that only Atlas and Planter
of the sweet xorghum varicties (sirap or sugar types) had any strong
degree of resistanuce to the leaf phase of the disease; however, differ-
ence oy varteties was b evidenee in the vapidity with wiieh severo
leat destruction developed, These difforences sre reflectod it n com-
pavison of the eprlier reaclings. OF the gran-type sorghinmns lisied,
Early Ralo was the enly ~usceptible variety. A1 of the broomeor
varietics were Lighly suseeptinle,

Much preater variation oceurved with respect 1o rod rol infection,
For the most part. ratings were obtained for both inoenlated ad nn.
inoentated planis exeept where red 1ot was very severe in uninoealuxl
plants. Althongh many of these varietios Wero highly surceptible,
19 of the sweet (ypes, ineluding the unnamed seloctions, were highiy
resistant to red ot From natueal infection,  Six of these lkewise 1
ited spread of ved rof 1o a considerable degree after inovalaiion,
Two vavieties, Leoti and MeLean, were striking in their ~ PO Pesind -

Cavne 4o LRenelions of scloet sorghum Fanportferttons d | domestiv
rarictiox b antlracnose and red ot
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ance to natural infection and theiv high degree of susceptibility when
incculated.  ‘The variety Planter was outstanding in its resistance to
red rob under both conditions. "The grain sorghums were little af-
fected by red rot under both conditions of testing. Natwral infection
was sullicienl to cruse severe damage to the three broomcorn
varietics.

There seems 1o be no consistent relation between veaction to anthrae-
nose and stnlk rof, i also between stalk rol following inocnlation
and stalle vol from natural infection, Abbelt (/) Teund that. with
sugareang, suseeptibility and resistanee to leaf infeetion (prineipaily
midrib) were nol related to these chavacters of the =tailk. The lack
ol refationship in reaction to diffevent aspects of the disease = more
strikingly brought ont by w consideration of the vesults for the Adrican
and Indian importations. More than a thonsnd introduenions have
been studied, with 2 (o3 yenrs of data being available for many of
them. Dala for a few of (he introductions are giver in table | Lo
dlustrate the range of behavior of thisnateriad.

The data on domestie varicties and hnported collections of sorgham
sugeest that cluracters e available lo obtain resistinee to every
aspeet of the anthraenose and red rot divense,

In o study invelving theee Alvican selections {MN TI8, MN =22,
amd MN 2607 and iwo domestic varieties  (Collier and  Leotiy
resistance of (he news-tmmunity cvpe thgs 001, and 1) to leaf infee-
Fion war determined by a single freter dominant over susceptibility
(24). This vesistanee, therefore, should be readily recovered in
erosses tnvolving susceptible and resistant individual<. No informa-
fiont 35 avnilabie on the inheritanee of the huernicdiate types of
resistance.

g B~=Heaciion of ditferent variedios and their BYs on aonlheacinse devoeiop-
ment after oeelte Jnoealegion i (he Jeal whorl: f, MX 378: ff, ¥y (MN
TTE K OMN R2rooang 0 MN 822,
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Figuee M- Testetion of different variclios amd Lioie B9 o ani hesenose devel-
opnrent alter needle inoealation it ibe teaf whorl: 4, Cailier | MN EHY A A O
TCalier = MN B0 i 07, MN 8

Frovne 11 BElecls of aretBieial inoculation with el fotrichum wraa o leolinn
o 1) suseeptihie Colliey stol 183 resistan] JIN T4,

The inheritanee of resistimee to red rot is apparent v more complex,
S0 far, no plant hus been fornd that is complotely vesistant to red rot
when artificinlly ineculated, wlthongly certain vitriotios have w sufli-
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cient degree of resistance to be of much practical value it this resist-
ance couldl be incorporated with other desirable characters. Muny
varicties and selections have been found that ave capable of escaping
natural infection and subsequent red rot development, This charae-
ter, howevor, appears to be relatively nunstable and dependent wpon
such factors as temperature in velation o maturity date and the inocu-
Jum, potentizl From the time of heading te maturidy.  In 194 the
maturity of most varieties was from 2 to 3 weeks eavlice than usual.
Some normaliy Infe-maturing varvieties that nsually escaped rved vot
{0 a large extent had more red rof in 1 than in previows years,
From a practical standpoint it ix highly probable that swany of the
varicties with intermedinte reaction Lo rved rot wonld remaim rela-
tively tndamaged by the disease i leaf resistance were introduced
in these varieties, .\ fairly Ligh inoculom potential is required to
ause very mneh damage frous red rof in woderately vesistant varie-
ties,  The inotulum potential, in a field where there & only a small
amownt of teaf antheasnose, would probabiy be o low as {o allow »
nxlerntely suseeptible viriety Lo exeape severe dhonasge from ved rol

CONTROL

The use of resistant varieiies offers the best means of redacing fosses
from anthracnose and red rol.  Clean cultival practives to keep ot
suseeptibie weeds and preterably volation to avoid residues of infected
sorchum el weeds should reduce the Tnocalum potential and prevent
the severe carly infections that ring ont important Josses,  Treal-
ment of seed 1o control seed-horne ineerfun would also he advisable,
Loss from red rot in sorgo geown Tor sirap may be largely prevented
by early harvesting. 1 has beon shown that sorgo e be haevested
in the earlv-dough stage with noappreciable foss in yield or quality of
sirup €274 dhovesting the more (olerant varieties at this stage al-
most eliminates loss from ved vol, This approach Lo conliol with ihe
extrensely susceptible virleties may not alwavs be suceesstul, TFiCs
apparent that red rol i beeoming severe. a field pmy be hapvested
even enrlier.  \Uthough thiz early harvest may vesult in lower yields of
sivup per ton of stalks, such o cowrse wsually provents & greater Toss
vestilting Trom the lower erop vield and the poor quality of sivup if
harvest is delaved il sowore inature sthge,

SEAMDNARY

Antheaenose sud ved rot of soreo are phases of tie wost important
Bisease alfecting (hix erop over & large part of the area of sorgo pro-
duction.

Leaf spat tanthracuose ). which frequently resulis in complete leal
destruetion, and salk rol red rot). charaeferized by varieus patierns
of diseolortion hut ahnost giways with some hoe of red, are ¢hare-
teristic phases of (he disease.

The Jeaves may e infecled ab any stage of growth, but are more
ageressively allacked when fnll-grown. Hed rof affects primarily the
mature stalles. .\ reduction in pereentagre of toial spgaes an increase
i hevert sugns, and lodging are the wost important Tornis of dmnage
eansed by the disease.

The disease 18 eansed by w rce of Cellelolvicioan graminicelum
{Ces.y (1 W, Wilks. that hax been shiown {o be pathogenie to sorgo,
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grain sorghum, broomeorn, Sudan rrass, Jolmson grass, and /e
anthus spp.

The fungus lives over on field residues of susceptible crops and
weeds and on the seed,

Resistance to anthracnose and red rot is rare among domestic sargy
varieties but more eommon in grain sorohums,  Broomeor s eape-
ciadly susceptible. .\ high degree of resisiance to leaf anthracnose has
been found quite common anwong sorghums introduced Tronr Afrien,
In erosses. the resistance of cortain of fhe \friean mtroduelions lus
been xhoywn to be inherited as u single factor dominant oyer suseepLi-
bility.  Resiztance (o red vol has been found in v rying degrees, und
it appears to he less fixed than (hat for fea  aniliracnose, Resistance
Lo stelle rot i< ol two (ypes—resistance (o infoction wd resistance (o
spreqid after infeetion.

Resintant vavietios offor the most effective means of control. T
the ahsence off rexistaner, olean eultune, erap rotation, and seed (real-
ment should reduce the probability of oceurrence of sever damage,
Redvot losses ean be Targely avoided if woderately suseeptible varicties
e hinrvested in the eavly-dowgh stagee,
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