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DISEASES OF GRAINS, SORGHUMS AND MILLET, AND 
THEIR CONTROL IN TEXAS. 

BY 

J. J. T.i"l"1U:NHA1:;:' 

INTRODUC'l'lOX 

Almost C\'CTyone thinks of Tt'xn.s as being primarily ~I. cottoll State; 
therefOJ'e, the importance of the cl"rrnl crops is generally underestimaied. 
According to tho 1fonthly Crop Hope,rt' 01' the United State. Depart· 
ment of Agl'ic:u]tul'c, t.he total flren in 1918 uevotec] to the cereal crops 
in Tt:XHS was ('~tjmHted at 10Ji03.000 .lNCS and \ycrth on the farm 
$J 95,5...1._8,200. On the other banel. the cotton aCl'cilge for 1918 in 
Texas was estimated at 11.283.000 acres and worth on the farm 
1f;3Sn,215,OOO. R eDee. we :sec that in HilS, the acreage nnCl the money 
ralue of cotton weTe large wben compared to the acreage ~llld money 
nl]UC or the grains. Thi s. nev("J'tbelcss. forc ibly empbasizes the im­
portance of the cereal crops in T exns, It js staggering- if we but realize 
the ycndy Josses 1-0 thC'sc crops from plant diseases, Thi8 is wcll shown 
in 'l_1ablc 1. 

In careI-ul1y stud~rinp' Table] we sec that in If)J8, which was p1'ac­
ticfll1_v a dry year, anJ in which the diseases of the- ('creal plants were 
bl1t slightl.v preyu lent 1],1 'rexaf;. a lan!'(' perc'ontage of all the grain 
t:rops was lost sokly all ~C(,OUllt of plant diseases. Thjs, of cour~e. 
does not include the losses from insect pC'Sts. Such a Joss is stagger­
ing if we realizc that ii. represent:- !1 dirert wa.~le of $21,641,461. 
As fm-ther indieal.ed in THble 1. most of these lO'8es could b. reduced 
to a minimum, It is hoped that the information her e presented with· 
fi~urcs wbjch speak bllt very C(ln~rnntivrly. points the way to a saner 
'll'i'l~ bt:tti':i. 'h't!1';I'i':'t'i\+-!7u'7 'G: 1u:, 11'IiI.~"C'~I'tjI~'',i:;. W&U~I~ 1,lu~"i:.\·L , ~\_ :lrA~\b-g'c·.i'A\J 
cnrried. out. will l'edurc the losse~ or the crops herr considered to a 
minimum. In.stead or an annual outright Joss of $21,641,4.61 from 
disrases. the Josses from pla.nt disease may, through careful seed selec­
tion, seed treatment, and C'ulturaltmethods be reduced materiall.y, To 
elfect this saving, the expense for labor and formalclehyde liberally 
estlmate__d would be ~5 .0()O)OO(\. Progl'essi'\"c ianl1ers will not be slow 
in recognjzing thjs fact, 

The Josses to the grnjns nnd ce-renl (,TOpS in Texas ale due to p]ant 
rliseRscs, for it has been definitely proyed tbnt disens!~s in plants ar e 
induced 1lV bact~ria or fungi . These nre low forms of plant life. and 
can on ly be seen when mngnincd uDdeT the microscope. It certninly 
will be'to the advnntage of {'vcry farmer tu acquire n practical knowledge 
of the diseases covered in the prC'sent bulletin. Such a knowledge will 
insure the carrying out of control methods il,telligently and effectivE-Iy. 

·){onthly Crop Rep~rt, December, 1919. Wo.sh iflston, D. C, 



~ 
U 
0 

• ~ 

TEXAS AGRICULTl.~AL EX.PJ<:RDfENT STATION. 

§§§ § 
~~g ~ 
~ ...; 

~ 
u 

~ 

'" 
~ 
"" ~ -

~~ ~§ ~ 
~~' §~ ~ ~ 

888 

~ § ~ 
§. ~ ~ 

i. ~ 

r: ~ r:_g 
§ § §.~ 
~ ~ ~~ 

~ ~ 

~ 
~ 1 u 

I 'e 
'" C> 



DISEASES OF GRAINS, SORGHUMS .ANn Mn.'LET. 5 

The present bulletin bas been prepared as fnr as was consistent in a 
Don-technical language and it is hoped it will meet the great demand 
i'or information on this subject. Full directions for ~cn(li.I..Ig in .-1i5-
caeecl specimens will be found on p. 3::\. rrhe writer wishes also 
to Rcknowledge his indebtedness to Professor A. R. Lcidigh, Agronomist 
of this Station, for helpful suggestions ill reading the manuscript; and 
to Prufessor H . S. Jackson of Purdue University, for identification of 
Pu(.'cin'ia purpurae. 

DISEASES OF WHEAT 

STIl\1UNG SMUT (COVERED SMUT), OR BUNT 

Caused by Till.tia l.vis Kuehn 

B,unt is one of the seriouI' wbeat diseases in Texas, being mOre or 
less prevalent in the "Panhandle." The annual losses from this dis­
ease ar~ rather small when compared to losses from loose smut. It is 
necessary to descriLe this disease in order that OTIe may understand the 
correct method of com hating it. 

Symptoms. As a rule t.hE' disease does not become noticeable in the 
field until the wbeat head, have reached full development. At that 
time. infected heads appeur clark gr~en to bluish in color and seem to 
mature later thnn the normal ones. This, however, is not n sufficient 
guide, ul.1d unless it is carefully looked for, blmt mny escape the atten­
ti on of the lUE'xperjcnced. A ('lose examination wjlJ reveal the fact 
that diseased heads remain erect and are sJender, while those whi ch 
cont<!.in sound ~rn]ns b"come heav), anel bend more or less from their 
own 'weight (Fig. l , a). 

1n Kor th,,-est Texas, Tl1rkey-~rpe whent. rjpens upright and does not 
f'nod ." B ere the bUJJted hends are cHsi ly recognized just before fully 
ripe. he-cause of the ell]arged grail1S which seem to give a distended or 
Ufat" appearance to thE' IlPnd, and the beards S'eem to stand out at a 
~reat angle. 1£ one will examine a discas.ed head., it will be seen that 
its gTains arc Jargcr but lighter than the grains of a healthy bead (Fig. 
1, b and c), aod may be crushed with the slightest pressure of the 
fingers. When such a grain is crusbed, its outer cover will brenk open 
and a dark-colored. ill smellin~ dusty substa.nce will be liberated. The 
noo1' of bunt is disRf!reeablf' and v~r.v characteri.stic. Ordinarily, in­
fected grains do not burst oprn in the field, t:hey do so, however, dur·inp: 
harvesting and threshing. 

Lifo Oycle o.f the Bunt FU119"". It has already been mentioned that 
rhrrillg thre~bing, the grains ill the infected beads break open, thus 
liberating the fungus spores (Fig. 1, rl), which adhere to t.he sound 
and normal kernels. \Vhen these kernels EIre planted and as soon as 
germination starts, the adhering fungus spores of bunt ,!!exminate, too 
(Fig. 1, e to g), and penetrate the young Bproutin~ seedlings. Growth 
of the fungus then procee.ds in the interior of the wneat plant and 
keeps pace with it until blosoomiDf'. The funglls then estnblishes itself 
m the ovaries of the wbent head. lind prevents the formation of sound 
kernels· by using up their enti:se contents and transformin.g them into 
c:""'~, ... +-... ...................... _ .. .:I ..... ____ j..l_ .. .t +1.. ................ ...... "...~ +'hn ... " ., .... 1 I"l .............. .. ...... 
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It is belie\"('u that the spores in tho spore balls 0"( stinking smu' 
wl1(>n unbrohn. maS li,e from seven to eight years. On the otbe 
hanel, when JoO~(;', they liMY live oll ly about three years. As far as i 
k-nown, lnmt ntiud .. s wheat 011]\'. For methods of control. see p. 3t 

f 

.0 Ii 
d e 

FIGt.:RE 1. 

It. Stinking smut ( bun t) at wh eat. To tbe right, beal tby beads; to the lett, 
di seased heads. b. Healthy wheat gr ain. e. Tbree wbeat g rains atreet ed with 
bUnt. tbe lowe r two broken in halves to expose the smut spores. (0. to e ntter 
Humllbrey and POlt"r.) d. Spores of wb eat bUILt s lightly mngulned .~ e. to g . 
Germination of spores of wbeat bunt. 

LOOSE s~~rltT 

Caused by Usiilngo u'iliC'i (P eTS.) Jens, 

In Tex~s. loose smut of wheat is mor~ important thrul bunt. A C0l1· 
se-n'atiyc estimate of the crop loss* from this disease is shown in 
Thlli], . 

·Th(' cst imatl>s of losses in Texas of cerc~ diseases ~d us presented in Table 1 
is tftk£> 11 from the Plan t. Disea....'=C Bulletin, Supplement 4, JUUf> 20, 19U), (tf tIl e 
l ! n if .. ,l l.:: iftO- •• _ "Pl ft_. T\ ....... ft~_ Q • • _ •• ,,_ ~ .r •• 1\...:~1 ... 1. __ _ ~~~_. _:. __ : __ ... II .. " ...._ .... .. " .. 



DISE"-\S"ES Ok' GRAIl'S, SOT:GffYlLS ~\KD }\hLLET. 

FlGURE 2. 

Q . Tbtee wb(:at beads affected .,with loose smut. b. GermtllaUoll ot loose 
smut spores. 
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Symptom.s. Loose smut of wheat may be readily recognized in the 
field as it usually becomes noticeable -when the heads ure being formed . 
At tha.t time, inirct<..:.d bends ure em-creel with a loose, black, sooty 
powder ,vhich fa lls away wben the staU, is even slightly sbaken by the 
\rind, and leaves the center axis of the head practically bare (Fig. 2, a). 
It is during this timE> that the loose flmut spores are readi ly blown 
about by the wind to the neighboring wheat heads, many of which are 
in bloom. These spores lodge between the glUJDes or chaff and germi­
nate (prO\'ided l{"eather conc1itjons arc favorable) by sending out a 
germ tube (Fig. 2, b) whic]l pcnetrntes the young ovaries. When 
mature, infected grains caJlnot be tolcl :from sound ones. The follow­
ing season when these seeds are planted, the smut ~ungus within the 
kernel resumes activity during its germ ination, growing within the 
young pInnt, aJlCl keeping pace wi th it until blossoming time, when it 
starts again its liie cycle. 

Conirol. Tbe fact that inIection becomes established at an early 
stage within the d('veloping wheat graiT1: makes control measures some­
what more difficuJt, !"ince e.xt{, l"i or tTPHtment with chemicals cannot 
rench the fungllS, which is now located within the interior of the grain. 
Loose smut of whea t is nevertheless amena ble to treatment (see p. 30). 

FLAG S)lu'r 

CaUBed by UrOC!ls!;" trilici Koern. 

Flag smnt is a !lew disease in the United States. F ortunately, how­
ever, this disease is Dot known as yet to occur in T exas. Every effort 
should, ther efor e, be made to prEvent its introduction to this State. 
Flag smut is prevalent lU Australia. \yhence it was introduced with 
tbe 5,250.000 busllels of wheat that were imported in lD17. The 
United States Department of Al!riclllture reports that this wheat has 
been un load~d in six Amerirnn ports nnmcly, L os Angeles, San Fran­
cisco, Portland, Seattlp, B:l.ltimore, and Rcw Orlealls. Two years later 
flag smut Wll.S found in Illinois. It is ~'cry likely that some of the 
whent wilS srJpped from N(~w Orl ealls to Galv~ton i wjtb n strong 
probability, howev!}r, that this wheat has been used for milling purposes 
and was not used for sow-ing. Rowe,er, been use of this tIDrertnintYI 
every effort should be made to determine whether or not flag smut js 
present in T exas, mel jf so, no eflort should he spared to stHmp it out 
at an early date. 

8ympto~'.8. This disease is a typical leaf smut, making its appear­
ance ear] .)" ,\"lIen tlle plants are young. Infectecl leaves become some­
what twisted (Fig. 3, " to d). and covered ,,~t11 blisters (Fig .. 3, e) 
which soon break open nnd allow the flpores to escapp (Fi~. 3, f). 
Aiter this the infected leaves split itnd tear into shreds. The flag 
smut does n·ot seem to nttaek tbe heads, but, nevertheless, infected 
plants are so <tun ted (Fig. 3, b and c) as to fail altogether to produc., 
normal he<Ids. As far as is hawn, tbe spores of ~ ag smut are carried 
,,;th the healthy sc-ed, upon whieh it clings. Tb.is is evident from the 
fad that the spores from infected lellves are blown' to the healthy 
heads as they ripen in the field. Infection takes place early when the 
plRnted seed in the soil begin to lZenniztnte. In this wuy, likewise, the 
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. ~oil hecoJll('s infe0Lea 1llJd it is possible for the spores of flng' smut io 
l\·mnin aJjve there for sen~rnl yenrs. The Diyision of Plant P atholog.Y 
and Physiolo{-.,}- of the 'llCX8S Experiment Station urges our w!:iEst 
gro\,'ers to sC:'nd us :my slJspicious ~pecIDlens for (:xall'Hnatioll . 

. f 

F!GURE 3. 

A. Healthy wheat plant. b. aud c. Slunted wheat plants due to flag smut. 
(-a. and c. after Humphrey and Johllllon.) d. Wbeat plant curled at tbe top due 
to tiag smut Injury. e. Cross section ot wbeat plant to !lb.o.",. spores ot nag 
smut In host tissue. t. :Magnlf1.ed spores ot Hag swut. (d. to f. a.fter 
McAlploe.) 

t'T.AKE ALLu 

Cnused by Ophiobol'll..s granl,~nis Sacco 

Like flag smut, tctake all" is [l. new disease ~hi ch was ]utrod~C~_~lt 
the same time as flag smut. -This trouble also came irom Australia. ll1 

1917 with the five and one-quarter million bushels of Australian wheat 
that WriR llnlrulilPrl in f~p ~ix A111f'ri enn norts abm'c menticned. "Take 
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aJI " has bee.T! discovcn·(l ill lllinoi::" Lut as fUT as is known, has not, 
HS y('t~ jJeen IOUJlt.] in rrexas. For ih€' reflsom: mentioned under flag 
f'mut, it i~ probablt" bO"\ITC\'(>l". that jt js present in this State. Anyhow, 
tlk fniJun~ BO [{II" to drtE'ct jts presence should not cause the people of 
'J't'xns to relax Uu-.!ir yigiJ nncc. 

FIGURE 4. 
a. ¥:'beElt plant~ affected wlLb "lAke ail." ('a. afler Smith !tuu ]Jllcklnnou ) 

b. aud c. pycnldla or Ophiobolus graminis. 

Syrnptoms. The 8~"IIlptoms of "take ali': yaTY wit~ the seriousness oI 
th" attac.k. ACCOTcling to Humphrey find' Johnsor:* the disease oceu.rs 
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in patches wluch var}' in size. Infected phmts in these patches nre 
greatly dwarfed and bluisb-green ill coJor in ('ontr(!st wjth the normal 
green of healtby plants. The patcbes mfty vary from a fe\\' feet in 
diameter to seventy feet or more. Lflstly, infected plants in these 
patches dry up aud become decidedly bro\\'n at tbe stalk ends (Fig. 
4. a), upon whicb are formed tbe spore sacs (Fig. 4, b and c) of the 
flUlgns. Before dying, some of the dwarfed plant.;;: attempt to reCover 
and produce ncw shoots, thus taking OIl the appearance of a rosette. 
This rosette stage is in fact a charactfrristic symptom of "take all." As 
in the case of flag smut, it is urged that every suspicjous specimen of 
"take all" or or p,:rrv other wheat diseases should be sent in to us fOT 

identification. . 
WHEAT NEMATODE 

Caused by Tylenchus tritici (Stein.) Bastian 

Nematode is a wheat disease which is 1.--nOWD to occur in Europe. 
III the Unitcd States tbe trouble has been found in Califomia, New 
York, West Virgin in, Virginia, and Georgia. Obsel'vatioDS to date have 
not 9S yet established its existence in Texas. Every effort should be 
mnde to keep it out of tbis State. 

Symptoms. In tbe field, the disease is usually noticeable on tbe 
heads, although it may also attack all parts of the plant (Fig. 5, a) 
except the roots. According to Fromme· tbe diseased heads remain 
green longer, ripen very late, and are also smaller thaD the sound 
ones (Fig. 5, b and c). In place of normal wheat grains (Fig. 5, e), 
hard galls (Fig. 5, d), which are smaller tban tbe normal wheat gr.ina, 
are found in tbe affected head. These little galls may often be mistaken 
fo r bunt, Or stinking smut. In hrenJdIi.g open one of the galls and 
placing bits of it under tbe microscopE, one will see, instead of tbe 
contents of the normal grain, innumerable small larvae of motionless 
yo:mg nematodes (Fig. 5, f). Tbese are minute parftsitie worms which 
are directly the CRuse of the trouble. When infecW wbeat is planted, . 
the nematode worms leave the galls, and float aIound in the soil until 
they reacb a sprouted wheat plant. Here apparently the roots are 
uninjured, as tbe little worms climb up to the parts of the plant above 
grolllld and penetrate the leaves nearest to the soil. As the plant ad­
vances in growth, t.he worms migrate from leaf to leaf, causing them 
to become distorted, and finally to the heads of tbe wbeat plants (Fig. 
5, b). There tbey enter tbe young kernels and produce the galls. 
WIthin which they ruRture, and lay their eggs. These el!§rs in t1lTD , 
hatch and give rise to JJe~ broods of larvae. At maturity of the 
plnnt, the larvae become dried and motionless in the affected kernels, 
but take back ne'" life when tbe grain i, planted in the .oil. For 
method. of control, see p. 32. 

*Fromme, F. D. The nematode disease of whea,t in Virgin ia., Va.. Agr. Expt. 
Sta. Bul. 222, 1919. 



12 T.E..YAS AGnICuLT~ .. EXI'ERThl:ENT STATION. 

F IGURE 5. 

~ a~ Wrlnkle<1 and dl:~~ condition of -w-.-.... ",r,-•• "":'"e-;e"""a";-= .. ;"'r::--wlth the 
nematod e disease. (a. and b. utter Fromme.). d. Wheat grains af'fected by 
nematode,;. e. Healthy grain,; tor comparison. f . T~lench.WJ trifid (atter 
Coleman and Regan). 
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ANTHRACNOSE 

Caused by Oollciot7'ich11 m. ccrcale Manns 

Anthracnose is quite common in rrexas Lut not especially serious~ 
since it usuall), attacks the whoat when it is pract.ically mature. The 
same is also true for the oat.s and rye. Ii is, howeyer, serious on Sudan 
grass (see p. 22) . . 

Sy"'ptom.s. The disease attacks all pllIt. of !lIe plilnt except tbe 
root. It cau~('s cankers Oll the steIns, spots on the len.ves, i111d early 
dpening and sbriv(3ling of the grain in the heads. The causal fungus 
is cnrded over from year to year in the shriveled grain Or on the 
stra ,,' from the infected wheat that is left ill the field. 

Con.trol. Seed suspected of COmil)g' llOJ.'8 infected localities should 
be screened and fanned before being planted. All the shriveled grains~ 
instead of being wasted by burning, should preferably bc boiled !lnd 
feel :;0 chickens Or stock, while the healtby grain should be heated with 
formaldehyde ., for bunt of wheat (see p. 30). 

WHE.AT SCAB 

Caused by .Ji!1t.sarium roseu,m Lk. 

This disease is of minor importance in Texas, although it is quite 
serious in other States. 

Symptoms. Scab CBuses the grain t.o shrivel and to ripen early. 
Infected kernels are fin'l.lly covercd with a wrute-gray-to-pink mold 
growth. The samc trouble attacks not only wheat, but also rye, oats, 
and Corn. 

Control. The only means known for controlling this disease consists 
ill using sound, healthy grain from wbich ille Ebriveled and cliseased seeds 
have been carefully fnuned and screened out. Where scab is prevalent, 
neitbe-r corn, wheat. OT rye FihollJd be used in the same £eld as rotation 
crops. After carefully rellloving the shrivcled kernels, one should treat 
thc grain with formaldehyde in the same way as for wheat bunt (see 
p. 30). 

BL.A.CK STEM )lUST 

Cltused by Puccif),·ia graminis Pers. 

This disease is quite llrcvruent in Texas anel causes considerable losses 
to the wheat crop. 'fhe pame disens(' also attacks oats, barley, rye, 
und n number of wj_}d grasses. 

Life Oycle. In the northern States, black rust starts on the common 
barberry Be1'ber£s vulgaris (Fig. 6, h ) in the spring, forming the fruit­
jng stage known fiS the cluster cnp, so called because the spring spores 
o.r the wheat-rust fungus on the barberry arc borne ill yellowish, cup­
like bodies. The spores in the clllster cup are known as Aeciospores. 
From thc barberry, tbe cluster-cup spores are carried to the wheat by 
the wind) infection resulting in the red rust, or summer stage, so 
called because the spore pustules have a reddish tinge. Late in the 
season the red spore stage, also known as uredospores (Fig. 6, a), is 
followed by the winter or black rust stage (Fig. 6, b) , also 1:110wn as 
teleutospores (Fig. 6, c). _!hesetel euto~pores !_in?,r ove~ in a ~orm!,nt 
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FIGURE 61 

a. Uredo or red-ruat summer spores. b. Wbeat straw showing 
black stem rust aatge. c. Teleutospores.. d. Germinated teeJeuto­
spore (II.. to d. atter Stakman 1. e. Croas section througb wbeat 

~:~kl~noS:i:" t~el~~~~?dr,a~!. t~ngu; . tr~:::!rJ«: Ar,er l~:~c~~ 



germinate (l"ig. 6, d), but their sporidia are incapable of infecting the 
wheat and are carried back by the wind to the common barberry, where 
the cluster-cup stage is started anew. In 'rexas, the teleutospores 
alter wintering over* arc unable to germinate ill the sprjng; hence 
they are DO fRetor in inicctjng the burbony. The wheat rust then ap­
parent]y perpetuates Hse]i through the Ted-J"ust siage, or uredospores 
(Fig. 6, a). In Texas, the teleutospores seem to passeRs no particular 
significance, since thl'Y do not iuiect the. common barberry B. vulgaris, 
consequently, the latter is not an eneIll,)' to the wheat. The vigorous 
campaign, recentJy starte(} jn the northern States to eradicate the 
barberry, is well justified there. In TexM, however, such a campaign 
is hardly warranted. U nles8 future research should prove {Jtherwise. 
,,·c aTe justified iJl believing that the b1ack wheat rust in Texas is not 
dependent on the common barberry for :its existence. FllrU1ermore, the 
barberry which is most common in Texas (Fig. 6, £) is B. trifoliata~ 
which, as far as lS kno~. does not seem to harbor the c!uster-('up 
stage of the whea.t rllSt. In rrcxas thie. bllrberry is u.bundant where 
wheat is of litHe or D O economjc importance (Fig. 7, x and y). The 
common barberry, B. vlLlgaris, is, according to Professor H. B . Parks . 
.Apiculturist to tbe 'rex.s Experiment Station, very scarce in this State. 
One sbould 110t hesitate to plnnt the Japanese barberry E. thunbergii 
for ornamental purposes, ,ince it is definitely known th.t this species 
does not harbor thl? wheat rust. 

Control. 1t s<'Oms that rust on wheat develops fairly late in the 
senson and that early ripening varieties are therefore especially desir­
able. In order that the rust , may be .,·.dicnted, man)' of the wild 
i!Tasses wh.ich grO\Y around icncf'1' alld ditcheB should be destroyed by 
burning. 'rills simple m~fl"l1re, togethE"I' with a well-worked-out Totar 
tiOD will he1p to control rust. There is also a decided difference in the 
resistance of the vnrious V.ATjCtiCS to rust. 

nT,ACK CHAFF 

Caused by Psr.udomonas t1'anslucells vaT. unduZosum Smith, Jones, Dnd . 
Reddy. 

Thls dis.ase was first· described by Dr. E. 1'. Smith t and is found in 
Texas to a limited extent. 1'ortunately, it has not as yet reached nn 
epidemic form. 

Symptoms. The elTect of this disease is to dwru:f the spikes and to 
shrivel the kernels, thereby reducing the yield. On th, chaff, the dis­
ease appears flS black. 10nP', sunkell stripes. The glumes become black­
to-brown spotted aDd in the bearded varieties, the beards, too, take on 
the same color. In an advanced ~tage of the dise-ase, the kernels are 
badly shriveled. • 

Control. Dr. Smith recommends the using of wbeat seed from f!elds 
known to be free from black ohaff. All .hriveJed wheat should be 
carefully fanned and screened out and the healthy seed treated with 
formal dehyde as for wbeat bunt (see p. 30). 

*To ~rruiDateJ the teleutospore1i must pass tIl rough the influence (If &. rigorous 
winter such as is common in the northern and western States. 

tSmth, E. F. A new di~a.se of wheat. Jour. Agr. Res., Vol. 10:51-53, 1917. 



FIGURE 7. 

y. Map of Texa!;, lana area lnclicatlng the present d.!strlbutJon of bnrbery D, trlfolil. 
(x. courle9Y of H : B. Parks.) 

~. Map ot Texas Indicating: It. and b .. line representing approximate southern 11 
of commercial wheat acreage .. d. and f. Line Indicating the hard nnd soft winter wi 
areas. h . and I. Line represe.nting the eastern limit of hard wheat grown under fa. 
able local ' conditions. g. and r. Line Indicating western lImJt of local cultivation ot 
wheat. The aT(~1l between lines a.. and b. and c. 6.. may ofter conditions favorable to 
presence ot small areas to wheat primarily tor home consumption. The region souU 

l~~~~~isiS t~n t~~e E~~!~Sr:;u~~:a;~m~~~a!f c~!u:\.. antd'( ·!ltb~\J:~eO~tHTe~:~.\am, formt 
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SEPTORIA DI,[GHT (OL'L]\[E ~-\ND LEAF SPOT) 

Caused by Septaria sp. 

Septaria blight is not as ~yet very seriouS' ill T('xas. This disease is 
manii'ested by a yel1owlDg- and the premature dYlng af the leaves. On 
examining infected folinge one will find it to hI? cO"crcd with numer­
ous minute black and brown sPecks which arc scarcely visible to 
the !laked cIr. Each spot appears as ~ depression all the leaf, blade. 
or glum(', aJld eontaim: numerou1;; 5J)01'(, sncs. pycnidiu, in which the 
spores are horne. The use of c1elllJ f':pcrl ,:md a well~worked-out system 
of rotation \I'm IJ€lp to control thi!' clif':cns'2. 

DISEASES ·OF 'l'HE OAT 

LOOSE S2.IT'I 

Caused by Usli7aya av"w.e (Pers.) JeDs. 

Loose smut of oats is vcry common in Texas and occasions consider­
able damage. The money losses from this disease ns show11 in Table 1 
nre very high ; most of these Josses, howeyer, lUay be. totally prevented. 

Symptoms. The ~.v-mptollls of loose smut are quite similar to those 
of the JOOBe >Dl1lt of wheat (see p. G). The djspe]'saJ of the rjpe 
spores in loose smut of oats takes plnc('s during the time of flowering 
and before hurvest time. These spores aro entrapped between the hull 
and the mature kernel of the healtl", oat heads. H ence, the spores of 
the loose SlUut of aRts, contrary to thE:' loo.ll~ smut of wheat; are held 
un the ouiE.ide of thc kc:n1el. and infection ta.kes. place during the 
germination of the outwardly infected se('d. l niectioll is especiully 
f:lyored W11P11 the' wcnt-her j!; W!lr11] during sowing time; however1 a 
cold spell during planting will ('onsidNahl.\' reduce the nmOllnt of smut. 
For trus reason the pr(lva]ence of ant 5Dlut is largely clctennined by 
weather cond itions. Ifor methods of ('antra] sec. p. 31. 

cov£l~eD S)ITT 

Caused by Ust1:Zago le1·is (KdL alicl Sw.) ~Iagll . 

Covered smut of oats differs from the 1001;;..1 smut in that the affected 
heads rarely shed their spores before harvest time. Th~ dispersal of 
the spores and the infedion of the sound oat grain takes place during 
harvesting and threshing. An infected head cannot be readily dis­
tinguished from a ROllnd one; howevcr. 11 careful (lXamillntioll will·re­
velll the fact that tJle grains of the diseased head;:; fire light and filled 
with a mass of b]ack spores, b('ncc in appearallce differing li ttle from 
bunt of wheat. 

Control. Covered smut may be (·ontrollecl with'the dry formaldehyde 
method as described for loose smut of oats (see p. 31) . 

BLACK Stl'EM RUST 

The same as fol' .·heat (_ p. 13). 
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LEAF RUST 

Caused uy Puccinia coronaia Cdn. 

This rust is vC'ry prevalent on oats in Texas. The stage most com­
mall is the uredo!'lpore or red-rust st3ge. Late in the seaSOD,_ the 
telcutospores, or winter spores, appear. The ~luster-cup or spring 
stage commonly occurs Oll the buckthorn. Howevt:r, as " jth 1JIE wheat 

FIGURE 8. 

R. Ergot or rye. b. Rye smut (b. arter McAlplo e). 

'ust, it is probable that the winter, or teleutospor€s, are not important 
.n carrying over the disease and that the buck 'thorn is probably of 
ittle or DO consequence. It is likely that ihe disease is carried over 
"inter with tJ1e nredospores, or red-rllst stag •. 

Oontrn l. The on l\' rnp.t.h(lfl of ('ontrol 'r.onFli",t" in Ul'mv1nU rp.~i~bmt 
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varieties. The Texas rust-proof oats seem to answer tile ptrrpose very 
well in some seasons. Further selection from the Texas red-rust-proof 
oats for complete l'esistancc to rust is still llece3~ary . New varieties 
should also be illtroduced and tried. 

DlSEA$ES O.F RYE 

SMUT 

Caused by [",·oe.'lsiis occulla (Wallr. ) Rab. 

'l'bis disensp is commonly found in T eXR 'i Rnd h·' usually Cl)nfined to 
the stem and leaves., but is occa,ionally f01D1d on the heads (Fig. 8, b). 
On the leaves and sterns it app('aJ."s m; long, narrow, dark-green stripes 
\vhjch break open and liberntc dn.l;tv maflses or dnrk spoTes. Frequently 
infected plants arc (hrnrfrd ,'U](} when g ro,'in{! oldCl' tenrl to break and 
:fa ll over. During harvesting and thrf'shing, the spore maSSes from the 
infected parts of the plant arc liberateil filld are scattered on the ripe 
kernels, or the spores mn.'" fall to the ground whcre they pass the 
winter. lIl fection LnkeF pJacc in the field during the germination of 
the ,eed. For method of control (,ee p. 30) . 

EUGO'J' 

Caused by Claviccps l'ul"l'urea (Fr.) Tul. 

This discas€' is found in Texas, but as n rule, is.not serious. It mani­
lests itself in the bead ItS large bro\mi'll-bJack bodies, which take the 
pl.ce of the ,.\'e kernels (Fig. 8. n) . 'rhese bodies are very objection­
nb fe 11(,(,il ll ~e they reduce the yieI(1 and make the rye un sll_fe for milling 
and Wlut for use as stock feed . 

{Jon/.Tol. Grain con t-ainill~ ergot mny be cleaned by being run 
through a fanninp' mill and then treatf'd with salt brine to remove all 
the ergot which the funning has missed. The salt brine is prepared 
in the same way as for wheat nematode (see p. 32). When the salt 
js dissol ved, the I .YO is s!owJy poured in and vigorously stirred. All 
the ergot and Eght seeds will rise to the top and float, while the sound 
kernels will sink to the hottom. Everything that floats is then skim­
med and destroyed by burning or boiling in hot water and fed to 
chickens. After the b-eatment, the snit ,olution is drained off and the 
rye rinsed in fresh water alld allowed to dryas quickly as possible. 

DISEASES OF THE BARLEY 

COVERED S!IUT 

Cll:ll sed by [{siil.fl" horde;' (Pers.) Kell. and fill'. 
'.rllis dj s('n~e iF: vcry prevalent in TC);: fiS and is of considl'rable im­

portance. As with covered smut of wheat, the E-mut spores replace 
the entire content of the grain. DisC'Ils(:,a k(lrnel ~ nre thin nnd trnns­
pare-nt, through which the greenjsh-blnck sporr maES ma.y be seen~ with· 
in (li'ig. 9, a) . The 'pores (Fil'. 9, b) are llot scattered about by the 
wind, and infection of thc healthy pRin does not take place until the 
membrane of the infected kernel is broken filld this generally does not 
take place except during h~Tvesting an() tbreshing. 'l'b.e lo.sses f..rom 
co~ered smut of barley, as seen in 'fable 1, are considerable. For 
metho(h of ('on hoI. ~f¥I n. RO. 
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LOOSE SMlJl' 

00"'00 by [jstilago nuda (Jens.) K"ll. and Sw. 
Loose smut of barley (Fig. 9, c) is prevalent ill Texas. Like loose 

smut of whent jt is most noticeable in the fieJd as the heads emerge 
from the Hhool. '1 In thiF: ('n~e~ thc content of tile kernels is rep laced 

~. 
b 

tl 
•• 
d 

FIGUR E 9. 
a. ' Coverad smut ot barley. b . Spores, and germination of covered gmut ot 

barley. c. Loorse ffIDut of ba.rl ey. d. Spores and germination or loose smut 
ot arley, 

by a dark sooty InMS of spores wmeh adbere loosely to the stem or 
rachis of the bend. rrhe mass of spores (Fig. 9, d) is not enclosed in 
an enveloping membrane e..'\:qept in the. early stages, and thjs soon 

. ruptures and disappears. The losses from loose smut for 1918 are 
"hnwn i" 'T1flhl", 1 ... 
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I c 
FIGURE 10. 

4. Lea! blight or Sudan grass. b. Anthracnose on Sudan leavell. c. 
Gel'"mination o[ spores (It Sullan smut. d. Healthy Blld diseased kernels or 
Sudan arrected with smut. (d. aUer Melchers.) 
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DISEASES OF SUIlAN GRASS 

SMUT 

Caused b)' 8phacelotheca sorghi (Lk.) CJ. 

As far as is kn ow-n o thi:: disease has not as yet been found in Texas. 
This is perhaps due to the fact that Suilan grass is grown mostly for 
hay or pasture and not for seed . It is quite common in Kansas where 
it vms recorded by U eJc.hcl's. '" The smut. 01 Sl."!:dGll grass is the same 
8S the kcrncJ smnt of sorghum.E, which is common in Texas. Hence, 
it is very probable that the disease, if "llo"'ed, ,will attack the SUllan 
grass 3 S it does sorghums. To enable our growers to recognize the 
disease, a brje-f descriptioJJ of it is here given . Djse~sed plants do not 
produce as large pamcles as normal ones. The infected kernels nrc 
about nrice the size 01' llorm:11 seed, but quite different in appearance 
(Fig. 10, d. and c) . As far as possible, seEds of Sudan grass should 
be secured born sources known to be free from the disease and the 
crop grown Dot too close to sorghum fleMs. 

AN:fHRACNOSE 

The .Hme as for wheat, see p. 13 (Fig. 10, b). 

T ... E.>\F JJLIGHT 

The same as for sorghum, sec p. 28 (Fig. lO} a). 

RUST 

Cflusec1 by Puccinia purpurea Cooke 

This disease hus be('TI very ~e"\"erc in Texas during the ~cason of 
1919 and is apparentl;- f.vored by wet weather. During 1917 and 
19J 8, rust \1'as prnetieally un important ane! it seemerl to have been 
held in check by the dr]' weather of these two years. Rust is common 
in the southern States. It is also prevalent in tho West Indies anrl in 
Central AmerirJl. The Aecial, OT cluster-cup stagc, is un.h.-nown. Little 
is yet understood about methods of control. 

DISEASES OF THE CORN 

PRYSQDER.?\U DISEASE 

Caused by P hysoderma z('ae-maydiJ; Shaw . . 
Tills djfl:case is known to be-present in the eastern part oJ Texas, but 

it seems that the climatic conditions are such as to keep i.t more or 
less under check. The conditions most favorable for ti," spread of the 
di"MSe are nllllndnnt moisture and fair ly high temperatures before the 
plants arc more than hali-grown, Consequently, wherever such condi­
tions prevail, the trouble is likelY to break out in epidem ic form. 

Symptoms. According to Ti:.:dale, t the clisease occurs on the blade, 

· l\fclchcrs, L. E. Smuts of grains and forage ClOpS. Kans. Agr. Expt. Sta. 
·Bul. 210, 1916. • 
1 1:!Ti,8~,a.!e> W. H. Physoderma disease of corn. Jour. Agr. Res., Vol. 16 :127· 
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FIGURE 11. 

L abd b. Blade and sbeutb of corn plant IICrlous.ly spotted by Pbyaodenna 
~~a~~~. __ ~~:._az:~ ~_~tt~:"'::.'lJdl!_le.) D .. ::' n~m~~r~I~ .. ~~ ear corll. d. Germl.na-
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sbeath Ilnd culm of the corn plant. It is seldom found on the hasks 
of the ears. Infection is usulJUy abundant OD tbe lower hali of the 
plant, On the thill blades the ,pots resemble the early stages of corn 
rust (~'ig. ll. e), that is, it is evidenced by slight Iv bleached to yellow­
ish spots, which become diuk within a il;!w days. Frequently the spatE: 
are so numerous as to give the entire blade t\ ru~ty appearance (Fig. 
11, a nlld b). On the mid rib of the blade, and OD thc sheath, the 
spots become (,uusidcrably Jarp-C'T. During sel'ere ~ infection, the foliage 
shrivels and dies prcmatrrreJ)'J nfter which the epidermis, or ikin~ 
over tIw infected al'('::lS becomes loose and hrown-blistery. The dry 
epidermis finally breaks open and exposes tile spores of the fungus, 
wltidl arc li.bcl"llted as a browD dust. 'rhe cllbns are frequentJy com­
pletely girdled us a rc~ult of the diseuse, and the affected parts break 
during ,\ind_y W'clltbcr. 

Gontrol. No definite mctbods of control are M yet hown for ihis 
disease. 'fisdale recolUmends that in iillected fields the old plont. 
should be burned as soon as the corn hilS been harvested. However, 
a ll)'orc. desirable practice wonld be to plow under the old stalks ns 
deeply as possible. Corn from infected field; may be used for silage. 
Crop rotation is also recommended. 

S.lruT 

"-Callsed by Ustilago zeae (Beck.) Ung. 

Corn smut (Fig. lJ , cJ is cbaracteri"ea by smut boils 011 any part 
of the plaut above ground. The spores of tbe fllllguS (Fig. 11, d) 
UpOD germinr.tion , are able to penetrate an:v part of the corn pi ant 
above ground 111' JOD,!! as the tissne is 'yQun,~' find tender. The !'ruut 
boils when maturinrr hm'st open and lib('l'ate 1arge masses of hlack dust 
which are made up of countless numbers of the spores of the causal 
fungus. 

Go"tl'ol. Corn smut cannot be conholled by any form of seed trcat­
ment. All smut boils should be removed and deshoyed by fu'e before 
they rip,," and burst open. It is beJieyed that if this practice could 
be carried out for n DUm00! oJ years by all tbe corn growers in the 
United States corn smut would eventually disappear. Infested corD 
sblks should not be thrO\\-rl to the manure p~le where the spores will 
remain alive during the winter and then be carriecl ba.ck to the land. 

RUST 

CaliFed by Puccinia so'·ghi Sch",. 

Tills disease is of little {'eonomic importance in Texlls. It is found 
mostly on corn growing in Jowlands. Hust attacks primarily the blade 
and sheath. It appears as rusty pimples (Fig. 11 e) on the infected 
parts. 'I'll",e Inter burst open and liberate a rusty powder which 0011-

sists of the spaTes of the fungus. The. disease is not important enough 
to warrant control measures. 
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FIGURE 12: 

a. Healtby ear corn. b. Ear corD atrected by FW;!lrlum rot . c. CorD fllant 
killed b;r drouth. d. find e. Corn ears a.trcct.cu by black mold. at e. inteetlon Is 
seen to hll\'e origl'nated at tbe place of Injury [rom {lar worm . r. H(!Rlthy corn 
grilin trom a. COrn {:ur alTeeted by blnck mOld. g. Five COrn gralos at­
tected by black mold. b . Henitby eorn grains. f. "bree Corn grains af-
f~led by 0lpl01la rot. • 
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EAR ROTS 

Caused by F",.sarium sp. and by D':I,Zodia zeat (Sebw.) Lcv. 

Both of these Tots (Fig. 12,. H, b, f to i) arc fairly common in Texas 
and are usually found on COl'D which hus been left out LD the field too 
long and the -ears of which have been (lumaged by rain or insects. 
Cure in han'esting and pre,~eD ting the ears from being unnecessarily 
exposed to had weather CO!lCUtiollS wHl greatly check these troubJes. 

E_H Jl.10l.D. 

naused by .1.opergillus m:ger Van Tlliegb. and Aspergillus flavus. 

Both of these molds 3rc ,cr'y common in Texas, especially during 
dry weatber. To the layman, the dis('ase is {>rroneDusly known as 
smut becallBe of the .smutty appearance of tho infected ears (Fig. 12, 
d to g). rrhis is m~sleading, hOW{!VeT, and the term mold is mOrc 
appropri8te. Frem recent investigatjo~s by the writer'" ·it has been 
proved that botb A. niger and A. flav'US can attack the corn ear only 
at its milky stage. Infection in tillS rase is favored by the corn ear 
worm or by other insects. Ear mold does not affect mature corn nor 
does it spread in the COTn crib. Hence, any method which would tend 
to control the damage from the eRl'D worm win also control ear molds. 
In this connection. selections should be made of corn varieties whieb 
possess well developed shueks. This will serve as a protection to keep 
out worms. Varieties with pendent cars will keep out rain water. 
Corn eat' mold may also nttack sorghums (Fig. 13, g and h) . In this 
case insect injury in the field , fiS i ~ the case with carll ear moJd favors 
infection. InvestiJ;ations dm-ing the last fiiteen years by the Division 
of Agronomy of the Texns Experirrumt Station, have shown that sor­
ghum mold in the fip. ld is more severe on varieties which nre lack-ing 
in length of tlIe peduncle. Selections made in this direction have re­
sulted in better grain sorghums, seros of wmch the Dhision of 
Agronomy is now ready to distribut(' to farmers of Texas. \\Then sor­
ghum heads are cut too green ann shipped in eBrs with insufficient 
ventilation the. damage :from mold is bound to be severe. 

Corn in Texas is often considerably injured by root rot, whith is 
caused by the same illDguS that induces ""ab in wheat, see p. 13. The 
remedy recommended for th.is djsease is the SRme as for wheat: namely, 
com should not follow corn. and whcat . hould not follow corn in 
localities where the disease is ·prevalellt. 

DROUGHT INJURY 

Corn is very sensitive to drou~ht, the injury f rom which (Fig. 13, c) 
is often spoken of as nriDj!. It is true that we have no power to regu~ 
l ate rainfaJI, but it is v..-ithin OUI' 'Power. to ronOOl've the soH moisture 
for the crop. Our Texas growers are urged to keep in touch with the 
Agronomy Division of the Texas Agricultut"l Experiment Station for 
the latest and best m.thods of coneervjng soil mo;sture. 

-Results of investigations by the Division .of Pbnt Pa.thol.ogy and Physiology 
or the Texas A£!'rlculturnl Ex-oeriment Station. on corn ear m.old. will soon n.nDeaT 



FIGOnE 13. 

n. Hea ltby sorgbum hend. b. and c. Sorghum heads ntrectml b ~' k ernel s mut. 
d. Healthy and dIsea sed sorgbum plant l..-1l1ed by alkali In th e soli, e. Healtby 
sorghum head. f. and t . T"I"O sorghum beads allected by bend s mut . (t. alter 
Evane. ) g. H ealthy sorghuro head. h . Sorghum bead affected by blaek mold_ 
1. Mil let leaf spOt. • 
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DISEASES OF THE SORGHUM 

HEAD S~U:UT 

Caused by Srwospol·i!L'" ,·eiliauum (Kuehn) McAlp. 

'rhis smut is very prevalent in Texas, especially in the Panhandle. 
It differs from the kernel smut in that it affects the entire bead. 
Affected sorghum llcads become a mass of smut (Fig. 13, e and f) 
which is somewhat similar to the smut 01" cot-no It is fortunate ~bat 
milo is not subject to tbe attack of this SlUUt. KRlllr and broom earn 
are very suscepbble to the head Slll ut, but it is not so serions with the 
oorgos, which. however, nr~ subjpct to the attack of kernel smut. This 
dlsease, like the smut of COrll. cannot be conb-oHco by any sort of se-ed 
treatment. The remedy would consist in avoidi.'g continuous cropping 
of the susceptible varieties of. sorghums, cutting out ll.nc1 burning af­
fected beads, and avoiding seed from infected fields. 

KERNEL SllUT 

Caused by Sphacelotheca Borghi (Lk.) Ct. ami Sphacelothecn cmenta 
(Kuhn) Potter 

Of the many sorghums, kaffir and broom corn nre especially subject 
to tms disease. KeTnel smut (Fi~. 13, nand b) is also the .ame that 
attacks Sudan grass in Kansas. Infected bORds bear a gre,t number . 
of false kernels. These are filled by a mass of smut dust which is en­
closed in 8. cone-like, tough, grnyish-brov;rn m('mbrane. The infected 
kernels rf'adily break during threshjn,g-, in wldch ca£e the spore masses 
are liberated and aTfI smeared ave";. tIle ]lealthv ones. lniectioD with 
kernel smut of sorg-hum, therefore, occurs clur~i.ng the germination or 
the seed in the field. At that time~ too, the spores which cling t.o the 
e.>..ierior of the ~ecd roa.t go"rminatc and pene'irate the )'01mg seedlings. 
For method of control, see p. 32. 

BLIGHT 

Caused by Ba.eillus sor,ghi Burr. 

This disease is very prevalent on sorghums in T{'xas. It also attacks 
Sudan gras, (Fig. 10. a), as well IlS such lI'eeds as the Johnson /!Tass. 
The disease appenr.:; us irregulnr-shaIJed, elongated red blotches, which 
occur on the leaves and frequently on the r.::talks. In severe cases the 
roots .1'0 become infected . The only remedy recommended for this 
disease is to pl':lctice It rotation of such crops as nrC known to be free 
from tbe disc"se. 

ANTHRACNOSE 

·Caused by Collelotricli"m ia/rat"m Went. 

This disease ]s frequently found in Texa,. It is characterized by 
defuri\C !!ray to thin-colored spots, the lntter of which nrc limited by a 
dark-reddish to brown rin!:. Late in the season, the center of tbe spot 
becomes covered with minute specks whlth eOll"ist of tbe fruitiD,!t 
bodies or tile cllIHml fWl2.'llS. The disease is nsuaJlv not serious enouen 
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ALKALI IN J URY 

l-oung sorghum is sens.itive to alkali in tIle soi l. This form of 
llljury uS~l!llly appears in spo~ and is recognized by the yello\ving 
and StuntlDg of the plants (FIg. 13, 0). Alkali injury is more fre­
quent during dry weather, und on Jaw) poorly drained spots in the 
field. Control measures lie, mainly in the direction of proper drainage. 

DISEASES m' THE MILLET 

KEnN":EI, SMUT 

Caused by Ust'ilago cromeri Karn. 

Alillet is frequClltly "ttncked by kernel smut. Infected kornels llJ:e 
filled with a mass of black spores which art! enclosed by a thin mt~m­
hrane. During threshmg, these smut balls readily break open so that 
the spores are scattered and cling to the sped. The disease may be 
control led jn the same way as the kernel smut of sorghum (see p. 32) . 

LF...Al!' SPOT 

Causcd by Pi~ic,,7a.ri.a grisea (Cke.) Sace. 

This disease, alt1lOugh prevalent, is not very serious in Texas, It 
occurs all the lower Jeaves as spots whicb are dark-purple or reddish, 
later becoming black ,nd finally straw-colored. The border of the ,pot 
is limited by a hlack-to-purph> rinl' (Fig. 1~, i). Badly infected lenves 
gradually turn yellow, dry up. and shrivel, thus reducing the yield in­
directly. This dis ... sc is not sufliciently important to warrant metllOd. 
of control. 

RICE DISEASES 

A discussio_n of the discases of rice js here omitted. Owing to the 
importance of thf' rice crop in Texas, it i.e:: felt that its diseAses could 
bc advantngeously treated in a separate bulletiu. 

CONTIWL ME'l'HODS .POR $1.fUTS 

Since the control methods for Sllluts are different from those re­
quired for other diseases, it is ncceSSllT,\f to ('onsider these separately. 
Smuts, with but fe', exceptions, are kept in check by tho formaldehyde 
{.II hot water treatments. F ormnJdru1ydc- js a fungicidal gas which has 
been dissolved ~ watcr. It is 'Old by all drug stores as 40 per cent 
pure. In purchasing it, one should nQt accept weaker solutions as . 
substitutes. Formaldehyde acis throug-II its gas fumes by J..illing the 

I fungus spores which adhere to the exterior coat 01 the grain. Tbe 
fumes are irritating when inhal~d. hellOC 011e should be caref,!l when 
handling thi.s chemicaL Seed which has been treated with formalde­
hyde, and dried, is fit both for human nnd stock feed. This is merely 
mentioned so that no fea.r need be entertained when treated grain is 
accidentally @i:en by stock or poultry. 
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TRE~\TMEKTS I·'OR COVF.J{EU ,"'-:-.n"T OJ-' WHEAT, OATS, _'\_"N~ THE S'lllJT 

OJ' HYF. 

As alrcacly mcntioned on "P , 5~ gerrn.lnation and the penetration of 
th~ SpOt'cs of eoycIed Sllltlt 1\J whent M,d oa\.;; tl\ke placc in ti1C 1ield 
during the ;!C'rmilllltion of ill(> w"hrat or ont grains jn i he ne1d fiS they 
carry the lU1I~II .o.: .<:pnl'('s which (.·lillf!· to Lhc i.;.xterior oj' the seed ~ullt. 
It be('olUes, thC-Tl'fofC, eyidt'llt that treatment is necessary to 1.111 the 
spoJ't~s •• md tIm'S ]IT('\'('nt tlw'ir gC'TllliJlfltioll . Irlrerf:' arc sCYC:Tal methods 
of trrntment. 
, (1) Formaldehyde Tre(ltment. The wheat, oat, or rye seed before 

trCfltillent sbouJd be thorougJdy cIc:lJ1ell find fnllllcd . The forillRlae­
hyde nwy be applied .in the followin.r: wnys: 

a. 8oa""':ng .V('fhod. Yfith this mcthoLl. the grflin is soaked for ten 
minutes in a ,o;:;oluiion nladr up of one pint 01' p .... mnd of 40 per <::cn t. 
formaldehyde diluted in 40 g~t1]OJI8 or waler. During this time the 
grain is plae·cd in half barrels and tbol'Qughly ~tirr('r1 and all the float­
ing material is skimmed oft. After the treatment; the for:maldehyde is 
drained oil' and the seed spJ'cod out to dry qnickly. The soaking 
m ethod is not very popular witll farmer·s. "'\Vitb this method one pint 
or pound of fo rmaldehyde will hI" sufficient t.o trent 50 lJushe-Js of grain. 

b. Spraying M('flrotl. With iLis mcihoc.1 the p_'ra.in to be trent{\d 
is spra~yed witb a solution of one pint formaldehyde ill 40 ~mUons of 
wntel'. The B\)rllyinp: \s done with an orain~ry garden s-PI'inkle1: (Fig. 
14, a) ,rbiJe the grain is being shoveled from one plnce t o another. 
It wilJ require about on(> g:1 I1on of the solntj01I for each bushel of grain. 
After the.- serd fl:lS been thorollp-hly weitriJ, it is pjled up in a bE'ap 
and ('overed with n }Ieavv l,Janket or cnn-rflf': for 8 to 12 hours. After 
this treatment the grfl]I~ j~ :-:prcnd out t.hinly nne] allowed to dryas 
quickl.Y AS possible. As ':':f)on as it is .sufficiently dry to run through 
the drills it may be plonted. 

TREATMENT FOR LOOSE S-;\U-T OF 1VHRl'\.T _4.KD THE COVERED SJ.IUT OF 

R.ADLEY 

The :lbove <:;1l1uts may he kept. in check by the use 01 hot wat~T~ 
known as the., ''101]~-soak'' method. the drtails of \\'hich ttre as foUowa: 
rrhe secds !lTC 'iinll)Jy Foaked for three hOlll's in hot water which is main­
tained at a temperature o_f 110 to 11.1 cJefofl'CCS F. This method is 
somew}lat trc1ioU8, and mllch time iR so,eel by trea ting seed on a lllrge 
scale. In this conuection. county agent.;; wi11 find it ac]visnble to h ave 
several iaTm C.l'<; ('ombine nlla trrnt th(?'ir scrrl tozcUler. The seed tt> 
be trf!atcd is placC'd In a sack. I\vo iron t ubs ·01' kettles are main­
tained on two separute fues, nml Ole tcmpern.inrc of the wate-r in both 
is maintained at ]] 0 to 115 degrees p, In oue of these kettles, the 
sacked grain is now placed. anel sti rl'ed f:O thnt all the seed is wetted 
and covered bv the hot waler. 'rhe temperature should be closely 
watched, and if it rises nbo'\'(' 1]5 rlrgrees F., cold water is slowly 
poured in. If it full, below 110 ilegret", hot water is added from the 
second kettle. After a litt.le experience. eonsiderahle skill will be de­
vehped in keeping up 0 slow fire. which -will maintain the proper 
foPTnnoP"u-h'l"ll Tf ..... (\I)CI m-ifh(\nl- Clall'i'lrr -4-h al- +-nT(\ (\l"i!in ..... u t'hl:'>l"'tn .... 'tnotO ... CI 



.n.re indi~p(~ns.D.ble in this trfl~tmel't. As the range of temp Tature from 
110 to [In 11' small, but lngher than the n.verage daily t.emperatures. 
tILt' thermometers should be l·ouf!hl.y tested for :.JCCU]'[lCY before use. 
After tlle troatmclIt, the seed shvuld be quickly elJ'icd. This method 
if rarf'i'ull." carried out. will rc·su.lt in 110 injury to the p'c1"minutio~ 
()j' the seed . 

FIGURE H. 

n. Sbowlng wetbod of treating whpar with formlildebyclc . wh!(."h h; appllt!d 
with an ordinary gardt>u sprinkler. b. Haad 8.wmizer used 14 applJ' forlllalde-
hyde by the HlUlkell method. . 

CQNTHOL Ol-~ LOOSE SJ.,fUT 01:' OA.TS 

Tit. Haskell or Dry J[elilOd. With thill method tho'tr""tmcnt is 
'Vcry much !3implifieo . As the seed is being- !-;ho\Tcled from OUC. heap to 
llnother, each 5lhovelful is sprayed with a solution cQllsistinJ! of one 
]lint of 40 per cent. formaldehyde in one gallon of water. Thill ,olu­
tiOD is used at the r3\e of 1 quart to carll 50 buahel. of seed. A. smali 
quart sprayer (Fig. 14. b) is very convenient for this purpose. With 
this treatment, aU that i~ nece.,ary is not to wet tile seed but merely 
to· moisten it ,dtll the formaldehyde solution. Alter tJle oats il1'e all 
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treated, tlleY .Hre piled in [I heap and covered with a blanket, canvas, 
or sacks to cOlliine the formald ehyde vapors in the gram pile. At the 
end of 5 IlDUl'S, the seed should be llDcoycred and ",riIt then he ready 
to plant. The chief admntage of tbe so-called dry method over the 
wet method as described for the wheat, is that it makes it possible to 
plant the seed immediatel'y after the disinfection is completw. More­
over, with thjs meLhod of treatment, the onts do loot swell, b.ence they 
require nO drying iUld do not stick to the drill. The operation is 
simple; the treatment effective and docs not -injure the germination, 
if directions are proper1v carried out. 'l'he Haskell method is not gen­
erally used against bunt of whcat, wbere the formaldehyde wet method 
!'oo p. 30 is preferred. The Haskell method) however, is recomrQcnded 
for the loose smut of oats; jt is also effective for treating rye seed 
against smut. Jt is.t.bus seen tbat witb rye, eitber the Haskell or)' 
method (see p. 31), OJ' the wet metbod (see p. 30), is equally 
effective. 

TRF.AT1{ENT FOR SOUGHU1t SMUT 

With sorghums, only the kernel smut is amenable to treatment. 
a. Form.aldehyde. The seed to be treated are soaked for two bours 

in a solution U?ade up of one pint of formaJdehyde in 30 gallons of 
water. After treatment they are spread out to dry quickly. 

b. Hot Wate,·. Kernel smut of sorghum may also be can (rolled by 
soaling t11C seed 10 to ] 2 miJlUtes in hot water, the temperature of 
whicb is mai"trunO(] at 142 degrees F. After the treatment the se<'d 
should be epread La dry quickly. 

Where Treatnumt Is Uns1lccessful. Inquiries are frequently re­
ceived b.,' the Dirisioll of Plant P athology for directions as to treating 
corn seed for smut and sOT!rhuID seed for ' head smut. As fBI' as is 
h."1JOWll, neither of thcse·t'l1;·o 'smuts is amenable to treatment, either by 
hot water mdhocl o_r w:ith formaJdchwle. Control methods for corn 
smut, and head ,';;mut of ~or!!hnm con~ist chiefly in cultural practi ces 
as shown on pages 24 and 28. 

Control for TVheat Nematode. It goes \Vithout saying that nematode 
disease 8houJd be prevented from being inuoduced in 'l'exns. Sus­
pected whed should he carefully examined for t.be galls. Tbis is feas­
ible in examinin,!! the screE-Dings. If no galls are found, the seed mny 
be used with safety. If, however. ga]]s nre found, the wheat should 
not be used lOr seed unlees it has been carefully fanned and given tbe 
salt-brine treatment. Thi s treatment, ,,·hi eh aims at climinatin~ the 
galls by· floating them off, is fl~ foHows: Four pounds of common salt 
are dissolved in 25 gnJ lon,1;; of water. Large tubs or barrels may be 
used for t.bis purpose. TJl thie liquid the wheat is slowly poured, vig­
orously stirt-ed; and aU trash. light seeds, and galls are carefully 
slrimmed off as they rise to the surface. After the skimming, tbe salt 
solution is drained off 10 another contai.ner, and the seed are rinsed in 
pure water a.~d spread out to dr'y quickly. The same s/ilt solution 
may he used over ane' over al'ain until exhausted. All the sh~mmiDg 
that comes off shonJd be burned or boiled in hot water in order to 
destroy tbe nemntode worms within, alter which it may be fed to 
poultry or stock. 
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DIREOTIONS FOR SENDING IN DISEASED SPECIMENS Ok"" PL.!.NTS 

Statements Following Specimens. All inquiries relating to djsenses 
til' plants, in Qrder to receiYe immediate attention, should be addressed 
to the Division of Plant Pathology and Physiology. Wherever possible, 
diseased specimens should be accompanied 'by tbe foll owing brief state· 
ments: 

1. The seriousness of the disease, the time o~ its first appearance, 
and how fast it is spreading. 

U. 6 . QEPARTMENT OF AGRICULTURE 
BURE:AU 0' PLANT IHOUlTRV 

f'U."'T·Of8EA5o!~ 

lN COO'tUT10MIfI1IKIH'ElE~AG.ltUlTUUl 
U PEWllIur SIATt9. 

J. J. Tallbcnhaus. 

.I~.LT"~OR.'''V.''' UKTO''_D 

..,'O •• ,....O.""T""I[,_ 

o PLANT PATHOLOGIST, 

Agricultural Ezperiment Station. 
TlIIoI..u .. IO ... -. ... ~ ...... , ... ....u..c ............. ,,__ ... 

-=~.r""_'zo~ . ."rlllltoll .. ~ ___ U'OIN<L College Station, TeL 

~imjt .. pound, 

a 
P. O._ ..................... . CounllJ .··.~·· 

o 

b 
FIGURE 15. 

tl . and b. FOCll ltnlle of governm(l.llt franked tugs wblch may be used in 
sentling specimens 01 disf.!&sed pla.nts by mall and without postage. 

2. The vurious fi eld symptoms 6f the disease. 
3. Climatic conditions. tbe nature of the soil, metbocl of culture, 

aDd tbe sy.tem of rotation practiced. 
4. Remedies tried. 
Quantity of Diseasea M aterilll. Wherever possible, large q~antitie. 

of diseased material, but not over fo1ll' pounds, should he sent lll . The 
... 1" ... ~ _~1 ~-.l._.J ...:l._n l ;;J ~_ .h ,,~ ... 4-\.. ... ,,_l,a,~+ 4-'h " ..1 ,;"~",, ~ " '.j-o ..1;~" ... ... n'" 



Boil. 'rhe Di"ision of Plant PatllOlngy does not make chemical 
anaJyses of soil. Such fUlaI.vs<.'s nrc ulli nect'SSIH'Y, bllt when desir~d 
should be ,~cnt to the State UhClllist. 

How 10 Send Dl:sea.s£'d SpCC,;/lU'IIS, ..u far fl$ possibl:·', diseased seed· 
lings or plants should not be cndm;ed ill if'ttrrs, TIley usually dr,l 
up badly I1ml brcak wilh t.he lUllldlju_:; ,It tilt, post office. "\Yherever 
pos5lible, YOUDg seedlings. tender :0:;]10018 or !C3\'l'::, should be wTapped 
in the l'cgul:lt, waxy shipping ]KI]Jer. well us is used by all florists. 
When: Lhi;:; i,s not. IIU lumrl} ordinary ncwsp<..lper may be- used instead, 
A flnu,p- pllc:kdgt' ~hl'UJd uc made nna tit:d securely before mailing. 
Diseased fJ'uits, iksh\' l'O()[S or tllh .... rl'i', or lli1'lcnscfl limu;;: shou ld fi.l'st he 
'\~rapp('d in Ol'dinary ' ne\\-srape-I" and then plRred in a strong paper box. 
It is OftPll wdl, in cases of fleshy roots (11' fruits, to pcrl'OJ'ute the ~id c:" 
of the box ill ordf'1' to alJow the frcf' a('l'('SS 0(' nil' to the specimen.::.. 
This preoaution will prevent the l'ot.tiJlg or the material by secondary 
ilJVadcl's. 

Sh1'p Specimens by .V ail. Til order to illsw'e quiek delivcry~ speci­
mens should bC' ~l'Jlt by mail. '1 'o",1:;:.)\'e postfl,~e, which is often e.x­
pensjyc, cspl'cj:d1.r wh(>n shipping hC:lYY material, onc should use fTanked 
tngs. These In~s (}'i~, 15. fl nnd b) mH~' bt' I)utainec] by dropping 11 

po&tal to Dir('dol' Youl1ghlo0d or to the Diyi~ion of Plant Pathology 
and Pll)'siolo2'.v, If these tngs are used . spccjruens not orer four 
pounds may be shippC'd by mail withont postage. 

Co-operation. Desired. The nivi,o::.ioll or Plant Potllology and 
Phys.ioJo,~.v respectfully asks tue ('o-ol)('rntion of (' \'cry crop grower in 
Texas. Write /U1cl state your pll1llt disease problems, All availRble 
informntinn \,·m be rheerfulJy and promptly given. 

• 
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