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S,MUTS lUll;) ~USTS Of' C~ll,Il'fS Il'f 11;)ll,1i0,

ll,l'fl;) TIiE: ,MOST ll,PP~OVE:1;) ,ME:TIiOI;)S

Of' "E:ll,I>Il'fC WITIi TIiE:I'l'I.

The knowled)!10 of the injury inttiehd upon tht' (Miller hy
tU"I-- and "nllu" i .. I'wlmbly a· old :1 .. the l'ultivu.ti,m of thl' cert'·
al.. hy man. Thltt the Illi~chief wa~ well undl'r<-loll<! hy
the Grel.'b nnd Ruman!' j,. cvidt·nt. !lince they h:l<1 a God, !tohj·
gu,. Among'"'t the Roman--, who..e "rJe~'ial province it Wtl" til

\\'ah'h (In:r t!l£' crop.. and "avert thE' mildew." .\1 11le pn· ..ent
tim/", the"l' di"{'I\"e.. Rrc common in alnlCl,;! l'n-ry clime and ('\Illll'
try, lwing ('sp"cilllly prevalent in muny of tht, ;:Itlll.'''' Ilf our
[!linn. JII ""me "ection.. nf "Ollie (If the "".uth,tn "tate", they
have 8ctutlll)' <'1's,,('f1 attemptillJf to raj"e ;rr:\in, "<I hadly alfl-cte<)
j;;: it L)' l:'lllut or ru..t. In our t)wn Mille of Idaho duuhtle.." tilt'
amoUnt of p;rain lo!<t b.\" thc"e call"e.~ i!' grE'uter than lIlnny of th,
i:l.rm('rs n'lllizE'. Thue are many who o;till ding t'l the old no
tinn ahmn "lllul'" and ru~t~,-that th.·)· arl' "I"" i II di~pen~ation"

(If I'ro,idt'!lee, .Ir thaI thl'y arethl' natural and "ll(\nlllneoU~l'r'l

du('t~ oftlwl'oi!lltillluIRu'(1 hy eXI'e-"",j,,{' lI\oi~turE' or llIanure. i\

ie\\ minute;;' oj,"'l'rv:ltion with n micT<l~"II>e nfonl.\" m'Kl('fllte lIlag'
nifkalion would ..ho\\ to tllt"m al (lIU'l' that lhl Y l\Te l'J.A~T",

li\"ing in the ti.~ue" of thE'ir bO~I~. and pa"',in~ thr,jugh their
\'urio\lS c)'cle of exi"telH'e ll" UO oth,'r plulll:<,-thl'ir \"irulenl'('
,,It''n millimhul or tX<lg-gl"mh'll by th.,ir ,,!,ecial t'udr"nment,
'11 II 8'" I;X"I;~~i\e III ,j.,ture in ground "r :\\11 ""'I,h. rE', nnr ttl d
manure, illlproJ""r ('are oi thE' gruund ;\I)d the predou,; yellr'~

"tuhble,-hut in IHJ wi"'l' n !4j)l'('in! crt"llion ur product or the ~,)il.

I Ihink lh!.'re arc hUI few rnrmer" of allY intdlig..nL"f' that .. till
hold w til ',e idea~ It'llg a~, exph"led yet, while thi~ i" tho {'a~\',

lht-r", lire .h(IU~aIHh, who klluwing he callH' und I Il'rtt, of tlll'O
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dit'eases, do Ilothing to prevent tbe losses in yield and quality of
grain consequent upon their attacks. These !Ol:!!es in the United
titntcs, to say nothing of foreign countries, Ilre simply enormous,
and would ~em like fairy tales, were they not substantiated by
scientific proof. These smuts and rusts are f)f various kind!! or
;;peci~, and the appalling IOI!l;es sustained from the differenl..
Ilpedes can be !!Cell from the following brief list, taken from the
records or the Department at Washington, or Irom those of the'
variou!'! Rtfl.tiOll!:';

In a fel\' dilltricts of the Southern States,_.... .. total loss.
}l~rom Stinking Smut, n.t times 50 to 75 per cenllOflS.
}o"rom Loose Smnt of Wheat, at times, 10 to 15 per cent los8.
From Loose Smut of Oats, 6.5 to IS per cent lo~".

From LOOl'e Smut of Oats annually in U. S., over $]8,000,000.
~'rom Rust of Wbent annually in U. S, over 4,000,000.
Combined L0811e!l from these diseascs in U. S., ..over 50,000,000.

Now the greater part of all this loss might be prevented if
the rai~rsof grain would unite agaio!:lt. the"e common enemies.
:'llan)". if not the most, of the farmers throughout the United Stale"
hn'"e already Brra)"oo themllelvesincontinuollsbuttle along these
liner, and as a rel!uH, on those farms where the latest and m08-t
appro"ed ilcientific methods have been inaugurated, the losses
have been reduced to a minimum.

In order that the farmers of our state may ha.ve tl fair oom~
prehension of thesedi[<eases ltnd the metbod~ ulled to combat
them, it will bE' my aim to write simply and shortly of the life
hililory of each, and the best method or methods of prevention.
In nil thnt iollows, but little claim is made oi originality. The
ol1lyexperimellts made on lhelle diseoses at our station hnve been
with the Bunt or Stinking Smut, and consequently 1 shall speak
of thili pc[<t fir.. t.

BUNT OR STINKING SMUT.

(Tilletia levi", Kuhn. find T. tritici, (Bk) Winter.)
ifone should JJIl.[<f'. along a field of wheat affected by this

di~ea!'-e about the timeof harve!!t, he "auld notice a very dis~

agreeable oder, provided the wind were blowing from the grain.
This wa.s eSIX"Cially noticable on some of the station plob a fm\'"



.;
years since. If he were of an investigating frallle of mind illH.l
WIl!! not already acquainted with the Call.~e of the peculiar o<lnr,
he would likely direct hi", ",lel''1 toward~ and am()ng"t the wheal.

Fig. 1 Fig. 2
l'lg. I liNd 01 ~rdl_ wbea.t .. l'fH:1.ed wttll. IlJIUl,
nIl" 2. 1180:\ of blI."led wheallftllCLed willi. l101;It.
!>wlnRJe. Yt•• Book for l~~l, Department of "(rleulture.

Xothin~ would tbere e:;peciallr attract hi:!' attention, except
he might notice that man)' of the beads of wbeat were of a ligh·
ter, faded C')lor, while the chaff and beard5 woulrl pre~I'nt B
m')re gaping look, and the berrie~ a plumper appearanc£' than
lllO~e of the ordinar)' heads. If he should lJick out, or attempt
to pick out, une of the I1erricll, more than likely it WOllld crum
hie in his fingers, null the whole interior of tbe 5ecd would be
fnund to be filled with 1\ black·brown powder, emitting a. fl>etid
t'llu~lI, and having an unctuous f'leting.
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Fig. 3.
~1g S. ...el~be••bo" lnlf d!.rKlerl.tlCl l)f aI),,"d and .mUltelll",I"'ol ..-be.t

(I) .. ,,,,rfeel It'c.lll dlOWllll lhed~i!p IOllgltudln.1 cre"'e ol.l'Oou': {bl. limllir ...In
fill ~er........ho... illl ~", ••1 ('<lilt"". and appu.n1nee "I """ .Il.face: Ie) Ilf'IIlll .Wee teol
by ttl" "Qui &lIo...tnlllbe pl."m!> or pl1rJe<1 ..p.-nnee ... cum~~10 th4 DiJI"III.l kef
ul ldj. ,l....-t , ..In lu.·h ... (e) rul ac..-. .bo....loll the boll l>T «turinr 01 tb('
, ... In ailed "Ith the .mlll 'pore .--Iwllf'y

If he had a micr,):;.cQI~ of mooeml" power in hi~ po~"e..~ion,
placing a littlt· of thi,. I'ow\ler upon :\ "Iide and tllen "iewing it.
through thl;' rlli('r<l~c()I>f', h£> would find it comp.J"l-tl (If an innu~

memble ljUftnlity of .... mall dark brown, roundish hndie~ wilh
bere and ,her,':t few fra~OIenhl of l'llllle dark, di~inhgrale<:t
.,tuff. The:-e hodie,.; 8tf" the "polre;t of the rungu.~. t1c~liIWd t.)
('arry it m·er the \finter, or o\'er :;e\'era] willter~, while the small.
dark fragment,.. arl' the remain" of the .;talk.., or
hl'phae, Ihtlt l'\llrt' the growing "100re". Thi;J fungn~ i~ or
two kiuul'l nr ~I)ef'ib, one \Iith I,crfcellJ "lllO<)Ih I'JlorC!' (T 1~I'i,..)

and the uther (T. tritit'i (Bk.) Winlflr,) l\ith "I)Ol"e3 who"e 5ur~

fl1('(' i~ lUurked by net-like rid~c-. Uoth kind" hAve bten founel
ill out "tatinn by Ihe writer, thouflh thiili is not a matter of any
importantc to the farmer, 1\5 hoth yield tn thc ~ame treatment

BOW SMUT GROWS,

.\ n·lllRrkal.le thillf!; al ...)ut the >'!lIUt." i~ that they nre not
c·lllltagiuu" c1i"'I'Il"l'>',-thil' ill ('ommUllkulNl from Olle pltmt l"
uHother w!Jilt Jl:rUltifl~ in the fil.'ld. In thi~ chll.ractt:ri"tie the
~IIIUI~ differ udil"lly from the nl"'I~, a~ will he !-bcnfll when \\t'

{'Ollie 10 speak of the llltlcr fungi, How theil, and at what point.
in the lile of till' ",huH plant dnt·" the "IUlit atL!.('k the ertlwin.l'
t.:r'lin? If tilt: _etc! \If whell.t, "hil'h ha" eitlwr oat tht: tillle of
Ihr{'_hin~ lIr llftenl anl~ l*en 1,r~)\\ght in conta('t with ,",lIut-



nc,' 1I'..... lnll" lIu.uahn~ lhe c••mlna
UN' 0' nlnklnlf .1ll'1I "f ... h~." T.n.. ,la )e'1'
Kuhn>. (I) rel'"..elll" hl,h rnlll'nllll'lIt1<'n ..l.
_In,le m",,"~ "!,ort C~l In".ll<l..... '.'!lUll
t" I".,non.le un III.. ~"d ,lay ..her """1,,,..
t-ap!.I!ed. (),ft).l) In<l } ''1._..1 41~.. ,
eOlI...... GCeluin, Indole ,,1 fOIl. <ll~'" Tile
lIlt'lreo al"~' abonl nine blll"I"""- tIm.·,. a

o,ll1"'oal. f ...rn "h'l'b Iher ".'ed .....·". ,IIUtl" <paR"1'"
Fi§( -1.

I...~ III e&('hdll'e('U"n .."
III'Mloo_ -1Io11~~'

Thi .. i~ dnnf' hy ~elldinj:! nUl a little tube \\hich !)t'Ill'lrau··
the temlt'r ..kin nf the :"OUIl~ Whhlt, ;lnt! imm(..-Illltt'l:,' N>J!in. I"
eXl';lnd within the "tf'llI, mounting upward". ;I";l ,"jilt' diml,.

,
"pnre;:; he examined, it will he (,nmd tn hi' m ITI' M ll·~- l'u\'ere.l
with the little, adhering 8plwre:-. It h1l:: I... (>n fOtllHI hy ('xperi
llwnl that the "Rille condition.. that are mo,:t {'!":-I'ntial lor thl'
j!t'rlllinatinll of the \\"hea t·}!uin:< arf' ab'l mn:-t t'~~(,lltia I fpr t h~ lCt'r
Illinatiolllli tht" -pllT," of,..rnut. \rll.rIllih :tnd m"i~turp 'IU" ,I
n{'('e~~nry for the one IL" for thE.' 'ltlu"r. llnd c,'en 1L ft'rtililN th'll

is dir('C'tly hel\('licin! to the whf'at
phln! j!' heneficial 1<1 the :-l1Hlt

through the ,..timulu- tn thp 'IbN!
lIml II ('''Il:-Nl\u:nl I>t'th.-r "'UPjHl,{

to the funp:u!'. 'l'he"e fn(·t" ;I('l'ount

for the explndf'd idea that wflr1llth
with ex('. ··i'-e m()i~ture,or an un·
dUI amount of n ft'rtilheT.uT in,
properly n>lll><! m,1I1UTI', ,In' thl'

lllln:('1' j'llfllH'O:I:S of !'llHlt llnd
TUjI( The:,' undnuhtedly lIr2'rn.

"a It.' Ih. di·ea~e. hut in n,1 wi~f'

('aU~' it.
:\01\" plant tht., inf('("tt.'d Itrllin.. 0;

wlll'at. and what. i" thl' re,.;ult'!
,\~ '"um 11" the ~rn.in hll" ~ern,jnllt

ed '"lntl l>f'l!ill~ tn ·,·nd up it" lit,
tIt' plumule, or "'"prout," thl' J!r8il;~
of "mut l!C'rmillllte, lind imlllt'di·
at... l.'" attack thE' ytlunp: wh("l1 plant
"OnlE'whNj' hell,,\ thl' til""t juint.



wall, toward5 and into the head. It has been pro"en that if in
fl:(·tion does not take place while the wheat plant itin thi!' very
immature condition it cnnnot take place at all, for the hard
ening of the epidermi~ and outer ti",:=ue of "talk l;() In ",hut
(,ff all ingre~8 to the !!mut-tuhel;l. *8011e,)" has !!hoWIl UPi that
the !trowing para!!ite injuries the wheat-plant, not (lnl:y by
f\b~orbil1g /lnd liYillg on it14 juke!;!, but by Fhutting off the nir
intended for the host by filling in mopt of lhe air-ca\·itieil found
in the Ftt'm of the plant ju"t belo\f' the "tomnta, or "breathinsz
Jlor~," lhrough which air i!'l admitted. Still mounting upward~,

the !!mut-filanlents enter the oynry before it has become at all
ripened, that is before the starch is hardened, and here they
IlbP.orb and liye upon the vital", of the grain, forming, as the
Harch ip u!'ed up, the innumerable quantit~· of spores before al
ludl"d to.

Thi", in a few words is the life-history of this IImut, and ll~

fllr as known that of most of the others.

PREVENTIONS.

It is e\;dent from what has been ju"t ~aid, that "An ounce
of preyention ill worth"-more than all the CURr we Clin con
ceive of. In fuct nil our exertions must be direeted at KILLI~O

OR REKO\'I~O the smut-spores from the wheat f'eed if our effort~

arf' to be crowned with /:'U~J". With thi!' "pedal l!ffiut two
methods have been most. tried and stamped with public ap
I'r(lval. One is Copper Sulphllte (Bluestone) Treatment, till:

hther i!:' the Jensen or Hot. Water Treatment.

COPPER SULPHATE TREATliENT.

Thi!:' consists in immersing the eeerl wheat in ~olutions of
copper f'ulphate and water, the amount of tlulphate u"ed being
g<,nerally in inverse proportion to the time if immer~ion. Some
])r~fer great I!tren~h of Mlution and a ghort peri()('l of immer.
ion, while morc, 1 helieve, prefer less strength and R lonl(er
period. *Swingle, who hilS bad a great denl of experience in
thelle matter!', recommends the following:

"Immerse the~ wheat 12 houfl! in a solution made by

• Bullellu ~o. Zi l'onh Dookota Station, L!l9';.
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di!,Qh'ing one pound of commercial copper sulphate in 24 gal
lons of waler, and then putting the ~eed for 5 to 10 minute!; in
to lime-water made by slaking 1 pound of good lime to 10 gal
lons of water.

The trcat,f1ent is cheap, easil>' applied and very cffccti\-c.
The wheat does r.ot grow quite 1".0 well ili'l when treated with hot
\mler, but the difference is incomiderable."

Bolle)' recommends the following treatment:
loPile the wheat to he treated upon the floor or llpon a can

,'ass and thoroughly sprinkle or spray on a solution of copper
sulphate (eu SO~) at the rate or one pound of !'ulphale 10 4
gnllons of waiN, while the grain iEl- being constantly ~ho\'eled

o\-er so that ever)' grain becomes wet over itl> entire surface. Do
not use any more of the l:ollition than necessary 1O do Ihis; an
exccss is injurious to the Bced."

JENSEN OR BOT WATER TREATMENT.

Ahout ten years ago J. L, Jensen, II Danish invef<tigalOr,
discovered that seed badly infected with stinking smut could he
effectually cleaned by bathing the !'eed wheat in hot waler at l\

certain tempernture and for a certain length of time. He found
though the wheat would germinate when subjected to varying
degrees of heated water and to varying times of immersion,
within certain limits, the hes-t re8ults were obtained when the
temperature of the water was about 132 degreef< Fnhrenbeit, and
the time if immersion not over 10 to IF) minut.e6. In no ca!<e
!<hould the water be allowed to fall to less than 130 degree!', and
ill no case rise to more than 13b degJeeF:. If lhe temperature
of the water be less than 130 degrees, the F:porel; of the I'Illut will
not be killed; while if the temperature rise ablwe 135 degree!',
the germinatillg power of the wheat will be more or less reduced.
In the yenr-book of the Dq'nrtment of Agriculture for thtl year
18Vi, there is an article by ?!Ir. Walter T. Swindle entitled,
"The Grain Smuls: Their Cause and Their Prevention." Tn
this article there is ao admirable a plan for treating wheat af
fected with 8tinking ~mut by the hot water treatment lhat 1
flhall probably be pardoned for reproducing thi!' part of the

• {iraln Smuts; ThelrC.useand PNl\'eRUon. 1:. s. Dept. of A'lr. lor '91.
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artiele in it~ ('utitely_ I quote pagt'S 415-H7
"Provide two large \·es~ls. prefl'rahly holding at lea!" 20

~allon$. Two wllsh kettlc!', ~oap kettles, w8"h hoiler!l, Or cyrn
hllrrel~, will do. One of the \"e~~el!l !lhouJd contain warm water,
~l\:Y at 110" to 120 F., and tbe other ~caldingwater,at1:".:2 tu 133
..~. The firl't i!' fM the purpo"c t'lf warming the !'eed prepara
tory to dipping it intlt the I:'eoond. Ullle~" thi\< precaution il'
taken it will be difficult to keep the watl'T in the !'e(lond ve..sel at
the proper telnperature. A pail of cold walcTl'hould be at hand,
lind it is abl) nect'>'",ary to have a kettle filled with hoiling
water frCllll which to add from time to time to keel' thE' telUJX'r
Ilture right. Where kettle~ are used a very small fire llhould 1)('
kept und('f tbe kettle of !'calding ,vater. The~ which i~ to he
treated mu"t be plac<'d, half a bu..bel or more at a time, in Il

clo"ed vessel that will allow free entrance and exit of water on
all !'ide», For thi" ptlrflO::'e there can he us,'(l a bu..hel ballket
made of heavy wire, in"ide of which i!' lIpread wire netting, My
12 mesheR to the inch; or an iron frame can he llHlde at l\ triRing
ro<>t over which the win' nl'tting can he strt:tched. Thi" wiJI
allow the water to pa"" frL-ely and yet prevent the pa!'~age of the
><t'cd, A sack made of loo~elr woven material. a." gunn:y !'ack,
('an be u"ed in"a'ad (If the wire ha.-kel. A )lE"rforated tin YC!:;.e]

ip in "oll1e re"p("ct,o, preferable to any of the above. In trenting
"tinking !<tnut ~f \~heat, the grain "huuld fir"t bt' thrill' n into 1\

\'£'~~(>I filled with enid water; thl'n, aftt"r ,..tirring well, !'kim off
tilt' ..muttI'd grain!!' thllt 1I0at on top and put the grain into the
bl\!'kt,t or other ve!!'I'(>1 for treatment with hot water. Thi"
..kimll'liJ1f! is entin'I)' unnect'~,..ar~· with other grailll", and e\'en
with \\h((,t \\hen affected only 1Iy the lool'c ~mut. :Sow dip
the ha~ket (If "e.'d in the 6rst ve""el, cl)ntaining \\ ll{('r at 110" til

120" F; aft"r a moment Iiit it, and when the watf'r ha,.. fur thl'
mo"t part e~t'lll ((\ plunge it into thl' water R~ain, n'l>eating the
operation se\'Cral times. The object (If tilt' lifting and plunging,
til ,\ I.kh ~bould hI' added al!'o 8 rotar)" 1llHtion, is tn hrin~ ('\'ery

grain in {'llntnct with the hot lvater. Le"s tban I\. minute i~ re
quired fl r tlli .. preparatory trl'atment, aft('t whil'h plunge the
basket of r;~ d into thE' ,..econd vP....el, containing watN at 1~2' to

\
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133 F. If the thermollwh'r indicate!'; that lh~ u'llljot-ralur£> of
the water is falling, l"lUl in hot waler fmlll tlu.' k..ult' of hllilintt
"oter until tberi~ht llt'j!ret j .. attained. If Ihe temperature
~hlluld ri~e bigher th'\1l 1;1;5. add a little mIt! w'll('r. In all
ca~" the water "h"uld he\\otll .. tirred Wh~nl;'H'r 'lOy of a lIiffN
ent temperature j,. added The ha"ket of ,..<;.t.! ..hould very
..hortly aher its immer"ion ~ Iiftt.'i.! and draint·d. and then
plUlll!ctl and agittLt.,tl in th~ manner de..cribetl nbn\'l', Thi,.
ulwrutioll :<hould be repeatt.'d ,.ix or eight time!< during the im
mer,;ion, which :;h.,uld be continued ten minutt'!' in thi!! 11"8.\'

every portion of the !'('ed will be ~ubjected to the action uf the
>l(·nldinfl; water. In practice it will be found ben tn have It

1111111 Of boy devoll' hi~ whole time to keepin~ the leJnl"lemture at
the right point, addin~ l~ little hot water if it fall,. ht'low I:J2.alld
n litlle cold water if it get'i ahove 133 l<', Another mall ,houlL
hundle the grain and immcrl;l(' and drain the pnrtiol',. heill~

tn'atl'd a>: directed above. After remo\'ing the grain I'rolll the
H'alding water, :;prelld on II clean floor or piece of call' ·a~~ to dry"
The layer of grain ,.hl,uld not ~ over 3 inche", thld.. Ii it can
not be spread out .at once, dip in cold water antI ~et to llllt' ,.ide
until it can be attended to, It driCli betu-r if 'lJlread while t'till
h"t. An.)ther portioll of grain can then he treated, .Ind "0 nn
until all the~ has been di,.infected, Direction,.: f'f tlryillfZ
the --eed will be gi\'en further Oil.

The important I'recuution!l to be lakeD are a:o. f\lll.,w~·

(1) :\Iaintain the VfIIl"lt'r tf'ml:lt'rature ofthfo wat!'r (132 'Ir
l;~a F, ), in n., c.l~e all.lwilifZ it to ri--e higher than la,') or fall
below l;~O; (2) "ee that ttll' \'Olllme oi ..;caltlin~ watt'r i.. much
~rellter (at lea,.:t $ix nr f'i~ht til"(-") than that oi the !IeI'd tr('ated
at 'Illy one time· ca, lle\'t'r fill the ba"ket or ,.'lck clIlltainillfZ thl'
1lCl'l! l'lltirel~' full, hut ;lh\'ILY" le:\\"e f\)<Jffi for the gmin to lIlove
1l1.M11i1 £n'ely: (-1) lea\'tl the ~t.~d in the ,.ea,nd vtls~el (If water len
minute>1,

When ~Icam i~ l1\'ltilnhlc, it l'un be conducted into llll' !'ee
ond vf'l'f<t'l C(lnhlinill~ the I'l'Illding water) b.\' a pipe provided
with Il l"lopcock, find thi~ amwers better than IIny olhN method

for heuting the water lind for elevating the tl:lllpemture from
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time to time. A good arranp;ement ior hilt-water treatment" i~

lohuIIIl in figure fiB.
A pole i!l prodded hllvin~ n lllrge hole at one end, which

!,n~~('~ OVl:r a !!-llltdi peg in the top 01 the fir.. t po~t, This sh\)t1It!
allow the pole til move both lip ami down and t<il.lcwi.-e, By
~~ill~ill,l/' the poll' around the bll"ket call be filled at the hin, im·
mer"t~J a momellt in the ve><~el ~I). 1, and then ~wing O\'er to
n·~~("1 :"u. '1, where the (!;r;\in i8 treat('(J ten minute". Ever.\·
lllillUU' IIr "0 the ba~ket mu~t he rai"t"d entirely out of the watf-'r
allowed to drain. Tht' pole CUll be !'upI'orted on II pt'g or fork in
tht' :<l'cond poP,t while the bl\!'lkt:t is draining. Finnlly, the pOll'
il> lifted enlirely O\'l'r the "e~(Jlld po~t nnd lhe grain is "lJrend out
to dry. Of cour"e thi,., arrangement i~ nece"",uy only when
large slllflunU1uf !.<I'N are til he treated. For "mull ltmountl' II

tuli •.•. '"rm w,Ut'r and 8 L'umlllun Wll~h boiler on lI. t-'()olk ,,((we
!l)r the "'aIding water will an,.,\\'er every purpQ!le.

The'eare many po,;~ibltl modifications of the hot· water
trt'utmelll that are more ea~ily used than the one here givell, hut
whenever U""r lun'e been te..ted on t\. large acale they have
proven uniformly le"g 8ucc....."ful to preventing .:mut than thl'.'
~}ethod here gin'Il, and do Uul give as great. an incre;l~e in ,yield
rhey are m"reover, not nt:arly 8'-; convenient at=; the pllta~
~iull\ l'ulphide or blue,:;tone and lime meth"d".."
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RESULTS OF TREAT:\fE:"l"TS FOR STI~KI:'\G S)IUT CO:"

DueTED AT THE IDAHO EXPERDtENT STATIO:,\

AT .Moscow, IDAHO, FOR THE YF.ARS

1895-6-7.

TJli~ "ubje<.'t. ha>l n~i\'ed ell<lui;h attenti<m fr ,m the.\grie'lI
tural Del'artnU'llt of the Idaho EXpl'riment ~tati'"1 to warmnt
I-'ublicati,m. The In'tltment,, u~oo were mainly th". <..:opper :-'ul
phate and Hot Wat(:r. Although the-e tre<l.l1llent" hfwe heen
utrewely limited in number and dclicienl in Illlllly detaib, thl'Y

arc ,.;ullicieIllI.r valuahle in re.:ult" to ren"e a.,.; an vhject lc'\"'on
to tho"c who wi~h Ii/(ht on the...e mat ter". Thc"e eX\ll!rirn('nt"
ha\'c been carried through by the prt·"ent Al(riculturi"l
and b~' hi,< prcdece""or, and the re~l1lt!l (Lrc gjn'Jl on tlwir
authority

SMUT TREATlIENT rOR 1895-8.

A "'lllooth varietyuf wheat Ph'. Cracken} IIf the 'Uacrl'p had
j.-, per CI'nt of the wht'st !'mutt~·. .\ IluRntity \\,\~ \v8"'bal in f\

tub, and all the ftQRtinp; grain'" rt'm.)val. ~mut from the
broken gmin" finally ~ank and coated the unflffL'Cted gmill"',
which wert! rem<wed and dried. The grain was then treated u,.;
shown in the table. It ws,; ,.;Qwn Oct. Ui-20, um!), two bu~hehl to
the urre, in single mw[o\ 28 feet long and 2 feel. apart running
north and south. During July 180G, 10 feet of eadl row wnll cut
fllr $ample;o and Vi fct!t for wdl(ht, leaving a fI>l'( to l'tand.

The "r:-t Ct)lumll !live.. thl> numbrr of the roo\\".
The !'-t'l'Ond ('Illumn gin~~ the treatment, CU~OI being the

chemical formula fllr copper <:ul"hate.
The third column ,.;h,)w~ the '-trength IIf tht> trt'atment, i. e.

the number of gallunl" of water lou each IlIlUnJ of c>'PJ>er ~lll·

phate.
The fourth column ,;how,,; the time of trelltment in minutel".
The fifth column "hows the per cellt of .llll1ulle<! grain.
The sixth column show(O the pounds of ",hellt obtained from

10 feet of row, which equals 1-217~ acre.



.;
-I 12 Iii
53-16
.5 2-16
.'),') 16
31016
414·lfS
.s 1-16
<I 13-1()
<I 13 16
26-16

.5 7.U
10 1(1.....

I.';
:)(1
1.0

1 11-16
1 10-16

ii.·} I 11-16
ii.1f 1 1;~-IIi

Ii,') 2-4-16
~'i I 6-Jli

.) I~ 7 15-Hi
10 1'1:{ ::?4-16
Ii) j):! I l-W
30 34 27·16
(jO 29 1 12-Ui

S;j,4 8-w
.5 12.7 2 -I-Hi

10 8.9 2 :!.1li
I:; 7.2 1 15-lt:i
:!O 7.4 23-16
60 ~.;; 24-11i

o7Q .. Hi
5 12.9 21-16

10 13..'> I 12-l!i
15 10..') J 12-16
:ID R 3 1 11-11;
60 ~.H 1 12 Iii

S:U, H-lti
3ti.O I 12-16
2't9 I 11-16
21.1 I 1216
14,7 1 13-16
17.8 2
S·UI 7-16
4nA 1 8-16
51.R I -I-i6
46.1 15-16
4:)., 1 1i-16
:l:I.~ 11-16
tili,4 6-16

5 22.8 22·16
10 7.2 I 1516
15 2.2 23 16
;30 .3 22 16
60 .0 12-16"

.,

..
"
"
,.

1
2
:l
4

euso, I-I
" I-I
" I-I
f. 1-1
" I-I

6 Chfik ~othinF:

l'u::;O~ 1-2
b 1-2
9 " 1-2

10 " 1-2
11 ., 1.2
12 ('Iu'ck, :':othing.
13 CuSO~ 1-4
i4 .. 1·4
Ii) ,. 1-4
Hi ,. \ __1
17 ., 1-4
ns Cheek, :':olhing.
19 Cu!':iO , 1·8
20 " 18
21 " I 8
2:2 ,f I ~

2:{ " I-h
24 Check, ~othing

:!.) Cu:::i:O~ I·W .5
::?6 " 1 16 10
27 I< 1-16 Ii>
28 II I-Hi 30
29 " I-Hi 60
30 Check Xolhing:.
:H l'uS.O~ 1-;12 b
;~2 " I-:l:? 10
3:3 .• I-a:? 1.5
;i4 " 1-:!2 30
3.5 .• 1-;12 60
36 ('!Iet.·k. :':"thilllt_
37 HOI Water.
:l~

30
10
II

Trll' seventh cJlurnn show... the IJ muds of t:Itraw obtAined
froll1 t'Rch 15 fcet of row, which equnl;; 1·1452 acre.

H 5-16
.') 14-16
-4 13·11i
.. II-Hi
.. 12 Hi
.. 2-16
43-16
-4 12-16
.. 4 16
4 7-16
5 4-16
;j S-ai
.j 12-16
56-1H
49-1fi
n .5·16
;} 12·tH
a 12-Hi
,j 15 Hi
412-W
-17 Hi
4 13-10
4 12·In
;~ ~-16

a 4-16
-4 1316
;) 4-Hi
.. II-W
5
39·16
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DEDUCTIONS.

1. Th(' j!rain was well smutted by the !>inking of th<l "pon'!'
and by their adh('r~ion to the p:rain!'o of whe-at in the ~inkin~ of
th(' latter.

2. The untreated grain wa~ badly "muued, aver8~inp: al
mo;:! Hli per ('ent

3. The tl.veug:c of whellt obtained {r<lln the untreu!f'(l plllt>'
\\8" 1;'')-100 til ('uch 10 fe-et, or "nly ahout 14 bu~hel .. t,) Iht"

Be-re.
4. The best destruction of the smut in the eu ~ 0, (,O!Ulllll

wa» obtained in PIll! II, hy II treatment of tht" grain f'lf un..,
hour to a ~olution whO"'c ..trength W8'" one pound of L"Ol'pt·f ,..ul
I'haleto 2 galll,n'" of walt>r: but Ilt the I'ftll1e timf' the ¥f'rminat
ill~ power orthe !:'eed was impaired, and the amount of wlWll1
produced fell off, though not so markedly 8S would be expe(·tt'd.

5. The f'reatest yield of wheal wa!' obtained, untlt'r the
eu ~ O~ treatm£>nt, in plats 13-17, (exc(·J.itin~ the l,heU<lminltl
and inexpliC'Bhle yield in pInt 5), n"ern~in~ Ilbt,ut 2" p<ltllHl"
of \\' hca t to the 10 feet nf wIU'B t, or abollt 77.1 bu~hel" tn the
acre.

When WI: rome to the !-It'll Wllll:r tre:ltment, h'lwever. ''I'e "1:('

even more marked re~llll~. Xo "ery gOl'ld mealls wa!" adopted of
keeping the water 1\1 an en'n lempt'rnture, 80 it \'aried hetwt'('n
laO and l:~!i ,-both extreme~ thoul!h ''l'"ithin the danger limit.

Here the natural deduction.\' arE':
1. That the hot water treatment i~ more eft'ecth'e than the

l'hlll~tone," in the killing (,f the Mll\ut, tht· per cent of SUlut
falling al" low as .:\ per cent or even zero.

2. That the germination of the wht'at I\ud .\-- Il rather
na tural con:-<('lluente, tht, .\"ield of whea t Wl\;;' nnt ",en"il,I)' i III pairt'<j
till the time of immersion pB~~ed thirty minuII:!', Whl:ll the yield"
of wheat and of !'traw fell nfl'nntit't'ably

3. That a 5 minute.. imlllt-r,..jnn killt"d "ff If'>-,.. than thrt'f'·
fourth" of the !'mut !lporl''''

Too much credence mu"t not, hQwever, he given to one !'el of
experiment!l: while on the otht'r hand "hf' who run'" mar read"
that the blue,..tone and hot waler treatment are l)I)th very f"f

fecth'e in the flupre""ion flf ;ltinkinp: "mut or hunt.
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EXPERIMENTS CONDUCTED POR SIIIUT IN 1898-7.

Little club wht'nt wa" obtain('d from 8 'l'l"ftfl'hou~e in )1{l~('Q'I'I".

wlt~h('d a~ far a~ p l~~ihle from smut, and thpn infertl'd with
limnt raised in t."9/l and broken into a line poWdl'f. The ,fhea!
WR!O then treated II ilh the preventi\,(' and dried ('Il clenn I'aperor
in clean hoxeR hefort' heing !'own. 1 t WRM P-(lwn in fi2 rO\\'II, PReh
40 feet long lind ~() inche!< apart. 2 n·w oun{'e~ of wh(>l\t W:l!:i

,"own to a fOW, ('qUilling about 2,000 gmin!<) nnd in the propor
tion (If 1f lJll!"hrl!' tn the acre.

Sn,

I
2
3
4
5
6
7,
"U

11
12
13
14
15
16

""J"

""21
22
23
24
25
26
:n
28
29
'0
31
32

Preyentl ...
<or R..."~nL

l'u~OI,.
"
,

"
Check

CuSO'.,

"
"
"
"
"
Check

CU~OI.,
"

"
"
"

"
"
"
".,
"
Check

l>t~QlI:lh
Lb to <;at.,

J - 1
I - I
1 - J
1 - 1
1 - 1
I - 1
1 . 1

I • 2
1 - 2
1 - 2
I - 2
I - 2
I - 2
I - 2

I • 4
I - 4
1 - 4
I - 4
I - 4
I - 4
I -1

1 - 8
J • 8
I • 8
1 . 8
I • 8
1 ·8
I - 8

Tl'.,e P~. ('enl, P".("\lllt
~lln <;:Und lola)"l 1;",,,t.

i) f1Fj ,5
Iv HO .2
15 90 .1
30 90 .1
60 W .0

3r,o 90 .0
720 90 0

100 88.7
5 9~ .9

10 95 .1
15 1-<0 .9
30 90 1.0
liO n.; .5

:160 9.:> .5
720 80 .3

100 9.2
5 100 5.1

10 100 5.2
15 100 4))

:m 100 1.7
60 100 1.9

360 100 1.7
;20 98 0.1

100 876
5 100 120

10 100 8.1
15 100 5.5
30 100 2.1
60 100 2.7

360 100 2.0
720 100 1.4

100 88.9
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33.:

1;') 1
lO:l
S.2
7 7
68
8.0
2.'

~g 7
16.6
14.7
14.9
IP.9
9.6
8.7
41

90.1
86 ,
87.J
flR,,~

"

..

41\
.1
.0

Grain &111111 Ml

100
100

100
100
100
100
100
100
100
100
100
I()I
100
100
100
100
100
100
100
100
100
100
100
9g
60
10

1
o
o

30
60

5
10
15
30
60

120

H

CU~OI 1 • 16 5
" 1 • 16 10.. 1 . 16 10

" 1 • 16 30
" I . 16 60
" 1 • 16 360
" I . 16 no
Check

CU~O~ I . az "I - 32 10
" I - ~2 15
" 1 ·32 30,. 1 • 32 60,. 1 • 32 R60
" 1 • 32 ;20
Check

Uncleaned original wbeal
" " "
" " "

61
62

33
3'
30
36
3;
3R
39
40
41
H
43
44
45
'6
4;
48
49
.;0
51
52
53
M
55
56
0;
58
59
60

Thoroughly washed h)" Hydrant
Original uncleaned
Hot Water 132 - 136 F

" "132-I38P
.. l< 132. 138 F
.. u 132 - 13 J.~

.< "132-138F
" .. 132 - 13~ F

Infeeted 811 for CuR(}l
and then Soaked

Soaked
Washed under hvrlrnllt

and £Itirred . tOO n23
Owing to cb:J.nge~ in the Station Haff, no f('(.'(ltd,.. of the

yield in either grain or ~traw wue kept in thi" la~1 .-ct (,f t'Xperi
ment!'. It i,. onl:r intere>'ling therl'fnre in ,..howin.£t: the wl,nder
iul effect of the copfll.'t !"ulpbate tr~atment in the sU~ll,re,..~i"n of
!'mut. The relative per cent I:;tand!O are gin:n a~ ~h(,"ing: that
large yields of !Olraw and grain could be eXpe<'tl-tl I am like
wise informed by various laborers on the station that. the yields
of both wheat and "traw were unu8ulllly helivy, the wheat.-crop
of tho whole Palou~e country being n very lilrge one that )'enr.

Before lea\'ing thi!l form of smut I Dlay add that ·Bolley
'Bullelln ~o. Z; North Dalu:>lll EJ:. illation lor 1"91, P •••t al
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ha"l r.mnd that Corr,,~i\-e C:;ublimate (HgCl:l i~ .\ "ery effectin'
fungi('ide when u~ed in thl' proporti,'n of I lb. to :iO gllllonl' of
waler, or 2! parts to the ],000. The pile of ~rain "hould I}('
IIprnyed with jn~t enou~h of the liquid to w('t the indidchlll.!
gmin~ oyer their I'I"hol(' !'urfa«,", the whole ma~~ heing: !'hm'eJed
con~tantly during the "flrayin~

Healf'Q rerommend" highl~' Formalin (HCOH), l\ li'luirl
with mark<>d antil'cptic properties, and u~('d in the lIanle' way n1'
Corm"in:! Sublimal<', but the proportion!! 1 to 1.000.

LOOSE SMUT OF WHEAT.

(Ul'tilago tritici (Pf'r<l) JI·ni"en.)

This lImnl ill a yery din'eren! ont' from the 111,;1 in ma.ny re
1'!'Je<'te.

In the fir"t place it (ko("" not conceal itself
within the hran of the wheat, a" doeR the hunt,
but attacks chaff nil well as kernel, devouring
both, and lelwing behind it l whrn it.. work i:;.

completed, only the hlackened rachi" or "talk of
the whl'at-head. In the- ~t"(.'Ond place it hal'; no
foelid smell. In the third pla<'C it ripen!'; at
about the time the good ear~ of wheat I1re com
ing into flower, lind 11.)t at harve!lt-time. l\l! doe~

thE' bunt.
It i!' not nearly 00 de~tructive a!' the bunt, at

tacking fe\fcr indi"idual !'talk>< in a field I but it
i~ none lhe II'!'!'; to be drealled by th(' careful
hmbandman, he('au,-e it yield.... much te~,. rf'adi
ly to treatment. And ~'et it j ... O('('a~ionallr not far
behind the bunt in the injury inflicted While
the hunl will take a~ high as j'i) to 80 per cent
of the crop Ilt tilllC", the l()o~l' !'Illut ha" hi ,'n re-

~'IlI. IIHd61 1fhM' alfer'1otd IUlIooM ~m"l In tbe I<t1fU
h If.

PI". iI. H-.l of ",healaWffied 1fllb 1.- Imlll·harnl.'lhot'
liwiogle. \'tar lIook lOT 11<11, ~I't, of Alrr.

Fil(. 5. "i~ 6 ported in a few in!'tanC('~ to have de~troyed 8"

high l!<:)() pl:r <'ent of an entire crop. AI' the !'Jlore~ ripen aDd
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Ilrc mainly carril:d away by lhe wind before thl' grain i~ ripe,
lhi~ fllrnl of ",mut is often entin·I)' eyerlookw. by the farmer. But
thi~ ":\lnl' wind ba.. j!.iw·n tlu:tn a hiding-place alll..mg,.t tht> good
ear" n" "-ell 3!' on the Jl'round, tlnd the.y are eun"l-<Iuently il. great
num\o(·.... thn~ .. nt"J I'"ilh the ~, ... .u S!rain and .. toroo away for rcap
pE'arunee the next ye:\f.

LIrE DISTORY.

The life hi"tory of thi!' fungu!\ ill very ~imilar to that of the
hunt or "linking !lmnt. It j" planted with the !"ecd, p'erminatt· ..
ahollt the tillle the whl."\l ~crlllinatc!o, and attack!' th(' young
plant" in 1llU('h the "nnw way l\!l doell the hunt. It fMllU the
"nnw thrend-Iike filament!' that permellte the eutif£' H"lk of
II'Ilt'al, growin~ up to ami into the head, and living orr vf the
t>lnhofuted "lip of the hOl't It attack .. tl\(' head, all ~flid before,
\\lwll thi" i,. in th(' J!ower, and feeding l1)'on the )·oung u\'ary ~ta

OWll", lind e\'en chaff of the fln\\'er, produce:: it.'l ~pOrt'" in gr('l\t
ahundance. The>''' "IJon·,. ('nn Iw told in,m lh(."e uf Ilu: lmnt
wilh weat (fl.t', if )'\'u arC' providC'd with fl nmdemlely WIO<I
mil'r",.t'O!w. While the "porE''' uf the bunt. are perfectly ~Illoqth,

IIr in line "pecie,. ('O"cred o"er with a net-\'(lfk of ddital(' ri,ljl;e~.

th'N" "f the loo"!.' ~mut arecon·red o,'er \.ith little prkkh'''. or
ratlu,'r .• mall, "harp elevatiun", Befnre tht: blacktomd rtmail'~ of
lh.· head apl"'aJ"!!-, the aff('(:ted I'lant~ t-an nften he told by th... fol
lowirp: lUean~. TIIl'.\' ran'''' grow ;100, high a,. gnotl ,.talk,., though
t1h'y life gem·rally thicker, j;reencr, lIon,l hear the head", e"lll.'( .al
1.\' i'l llffe..,ted O<l.t.,., a Iiltlt' mure erect, Th", curling of tbe 8wn"
uf til' awnt:d whe;ll ;\lld li:\(,.. i,.,often l\!lplhE'r indication of it,.
!,r " 'nce. ~t\lol,. likl' lhl'-e il i· IIh\;\)'" well to pull up hefon' thl'
rip<.' iug lIf the "rnut-"IK,rC~('an (l('cur

RDMEDIes.

\'onl: hun' IlCen tried at our "t:Ltion, to my knoll'led!te, "jth
,hi" form d 8mut. Rwinglll* recommend:> the followini!. "Tlw
p:raill mn!"t be t;Q[thd four hourl'l ill cold water, then ~el away
nhout four hours marl' in wd "ue-b, and finally trcnlcd II" di
rected ubnn, (Sec Hot Water Treatment) but onl\' for five
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minutCi",SI 132 F In planting, U~tlnnl'·halfmore8eedper acre
to oompen!'nte for the l'l.'ed killed by the treatment."

From IlUmerOUIl experiment!' it hall heen l,lhown by Kellerman
nnd Swingle- that the ordinary trculment8 for I!tinking Illllut
will hnve no effect in preventing the T('currence of 10086 smut.

The ~\lr('!lt cure" for thi;:. di~f'tL~c. tl.'l known III prel'ent, are
111"1 in h· prevI'nlive on~ I'ueh a~ T\,lat j"n of cw)Ji", or, where wheat
i,. th·· 1Il1;n ~laple. car(' elt~rci>'ftl in the purchtl\<c of clean
~,and I'umtner-fallowing a part ofonl'" farm each year.

LOOSI SIIUT or OA'l'8.

(CstiIRJ!O Avenae (I~erti) Jensen.)

Thi~ wide;;prcad pelill in oat field!'l \Va., fOT uUluy .reu,; judged
10 he til(' "ume fungull t1~ lhe loo~e !lmut in wheRt. The life hi..•
Wry, i!fl:nal 81'IlCI, and df(ct upon the oat- Hower nrl! ei'!'ent ially
Iikf' llm~l' of lh(- wheat I'lllut, but the fact that it blt~ !!-OIll6 little
lntanical diff"rl'nce fmm the lai<t-n;\med, and the important f;l('\

lhat I' i murh more amenable to trt'fltm£,nt, bs\-e led to it" tw
in;! pia ,I in another ~pede", It:- black, un~ightly appt"arance
am)n!!"'t the l ft' .. i-: tt)() well knoYo'n to need commt'nt, f,lr It 1;0, :i~

e )JIlin ,n an eneln\' to thtl oat-grower ill Idaho a" arc the two 1a"t
Illc'ntion~d fl'nl!'i 10 the I,roducer of wheat. It I,. general1)- much
lllor'> flt!".I., ,,{ot>ll among"t the j:;ro\\lng ('wl'jO lhan i" the loo!'('
tiIHut of whent. for from every spray ltnd flower of the disl'tl!lcd
Jllllli,,!l' it hangsout its black piratit'al flag, (!'ec CUI.- on page ~l,

II hkh I!' only hauled down when Rower and chafr arc complete
1.\' dt'~trtl.\"ed lind eone. The 10"1' incurred from thi.. fungu!'
thrdll:.:.h 'U! the l'nlt.f'd ~tatfl", a ha ... 1~'4'n befMe "how-n. moullt!'
int .. the tl:n~ of "dlli')Il" annually_ .\nd yet it i .. almost tl"

rl'ildily IIft'''l>lIted a", j" the "linking ,..Illut of wheal.

UIf»DIES.

So ~l't_'('i:\1 eXpnl1l,l'Ili.;; have II/..>en IlInde atour Illation to ll!l:;l
the mluE' of fUIl[!:II·idct'-, hut the fact that the different rows of
lI:1l::' plullt£'d in '9ti for \'uric!y tc!'t!l, and with no trentment for
"!lIut, l'<lnlPtilllet< gave !H"t'tl\ges of ~mtltled hend", Il!l hil!h ali' 18 to
:m per (:Ult, would )lnl\'t' concl~i\'ely lhat te!'lsupon Ihe \'Illue
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of different funpcide...., (,!,):le<'ially uf th'N:~ known ttl tIE' el'fectin
in pre,-ention, ''I"ould be "ery ~rtim:nt.

Fig. 9.
I,utlally de-

Fi(i!. i. Fig. 8·
IIead "f oe.\~ affecled \YUh Imlll, but b.,-lnK tbe ehall'only~'lg. 7.

_lroye(!.
~·lg. ll. lIe.,1 "I (,llIl.Ilatfeele.! "Ith ~mlll, baYlug the cull' ..."ly \IeoTllall)" deltNl)"

~. dl'Cldedlr .mutly.
Fig ,_ nn..l IUlae 01 .....0\••1l0....ln. oondltloo of be.d at baryelt tlmo

",.101111', Yea. Iklok lu. l~.lkpt. of AI'·
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Tht!~e experiment>, will probabl,\ loe lllllicrtiiken with the
Il('l.! "owing of uut,:,

Tilt- hot \lllter trcatuHmt h,I" IJrtIl tritJ hy the L". ti. [A'I'IH1

men! "f Agriculture lie well 1I" by IlUlll('roUl" l:Itation,. lind hUl<
hl'l.~n fOlund to be highly effcdive rand rt Illuntratin:. This latter
11\1'1 j,. the lll\)rt~ lIo\·iou,., ..... ho·1l it '" rt Illeml~rcd, as ba" lll."ell con·
\·'u,.inly ,.h"wn hy nUln." ex I'eri nil Ill,., that the yield of oat" un
dt r thl III t wall'r lrl:ulllH'nt ill far ill {'xceal'l of what. we would be
.• cl l\J l:Xl'cd.-or in (,tbi'r ,",Hid", Ih J",-u"t Il,tilt 1'1 trtftttll!jrflill

I" mllrh g..,,(/I" thl"" t~ ... 1'" ct.tl g'li" fro", !I"lill whirl, i./f nlll<17u,t·
I," hllt unlrrn/,-d. :'Ilan," r('U"OIl8 IIllH.' heen adduced to account
for thi,. p:ain, hut j' i~ prnhably due t') it" incrca,.ed j%cflllinati\'c

power and it .. con~'lu~nily iDcrea..~ yilalit)·. B<JlJey ha.,.
n..:ed the '11111I' thing with whcal treated hy the corro"in~

l'iublinlltte In::t;m\lllt. due, (l~ he l'ay:;<, in great mCll.ur\l lo iL-i
!~"~nl:'ll liability to Ul'1.';ly.

Al ·)thl':- Ycr.\' elfl'.:tin' llIeth w.luf trealing Hat;:: for \lat·~mut

i~ whut i" klllJ\\ll a~ thl' Pot!l;;~ium Sulphiul.! (or "l.iver 01 ~Ill~

phur") Trcatnh:nt. Thi· ,:ub,.:lllnce can be hbtuined fro'n
Illll"t ,Iruggi~:" at l1wut ,)0 C~nt,.; ll. pound In HI;my oi

tht Illt.,;e ('«lll"r::, ill the \\"':~l it can lIE' llhillilwd lor
ul",ut ;$0 ("'nt ... a pound, l-;winglf>· f1ClJlllmeIHJ.; the rol
It>\ illJf K\:t"lJ the I otlt~<um ,.:u1phille in II tight gla·"
\"t""e1, !'rntt-Cll-o fWIll the air, until n'ady fot U~\:. I>i~·tll\"t·

1~ }lnl\udl' in :n gallons of watN in 1\ wooelt'n n":l<e!; n
/' ti,l!ht harrel i~ \'cr)' J!ootl for the pUTJ/II"t;,'. The IUIIII ~ !If I/I\l/I:.<

~ium "ull·hillt> di~"plv(' in 8 h·\\'" minule,.:, making Ihf> Iiljuid a
,'l,ar yt'\Iowi~h-hnl\l'llcolor ,\itt-r lhorouJl:hl.," "Iirring, put in
al/lHlt ;{ bu~hl'1" of oat,.:: lImlng-it;ttc \n-I\ tn in"ure w\:lting eveT)"
grlllll T}w ... ,Iution lI1U"l c(,mpll'td~' ,~,,"{>f the 1oml.in and he
",'\'eml illchp" lI.'M)Vt' it, ;I.S till' gT'lin ~(Jllk~ up ,.::ome of thl:' liquid,
II'R\'e lhc "Ilt~ in lhi,. "lIluti\l11 IIn'llty-rour hour~, !:Itirring sevt'T
al,inu" dllrin~ th., "n~' tIl tw ~urethat e\"l'ry kernel is wettro
Th"n "j.Te.ld out tn dr~·. In Irt.-ati"g large 'Iuanti,"'"' or ",e<'<.lt ;l

h,,~,.::ll/';\d or wOotlen t,lnk llli~ht be u::,ed, The l'Iolutinn !ehould
lI"t 11\' Il":t'd mnrt' than thTl'e time!'. In no ('l1.t> I!hmlld an." met
;\: be all')I1"l'd 10 ('onlt' in Nntnct with the liquid. Thi~ treat-

\·,,~r R.....II. ", I' "'. 11011'"of .\gr. 1"t11.



ment I!' thorough I)' f'fff't,tivf' for olll ~lIlllt. and i,. wi'lrthy of trial
for !'tinking !'mllt of WIWll!'''

On the other IMnd, B)lIey" "ay~ of tile P()tfl.~"illln Rul"hide
Treatment: "J cannot recommend Ihis treatll1eut for fl\rmt'r~

who wip;h 10 rlllli(lly hnndle lar~c {]Uantilie:-l nf ,,('{'d. rt ill lIii'
agret>abl!' in it~ Iluturl', 11 pr!'\'enlfl the grain from drying, and
rf'f'ult" in irregulnr ;.prolltiIlg if the wheat i~ kept any lenf!:lh nf
time, All far fl.!' te~ted it dOE'~ nOI ;.utlkiently pn'\'t'nt the -llIll!
without long peril)(l.. of!;()akin~.

Thi!< alone makp~ it unde-irahle upon larJ:"l! farm~ A "'Ilf'('i
al fflrm of Ihis ~ul»'lance ha,: latel~' \Jf!{'n placed uloOn the IIHUhl

under the Ilame of 'Cerb Pulver.' Thil'< i~ ~aid to be ul<Ire pf·
ficiem and ma.... yet J!N\'e toll(' llf e('onorlli<' \'Sllle for .. he'lt
treatment,"

SMUTS OF BARLEY,

(Ulltilago hnrdei (Perl') Kell. & J=;wing. 1'I'till\go

nuda IJell!') KelL &~wing.)

The fir"'l oi the..e i.. known ,\" thp Conred ~mllt, h(,CllU~l'

the spore... are ('(were<! hy a thin memhrane UI' til the tiro(' tlf

han'e"'t. The other il' known 8" the [...~ ~llIut of Baric)', and
in furm clO"'ely re..('mhle.. the ),Oll!', :--mut.l)f wheat. comJlleh'I~'

di!'npl~llring !"OOfl aft('r the time uf nowering. The 6r"t. (If th",..e
h8!i nut. l"el;n thu" far l't>en in Idaho, the la!'t in hut limited
quantitiel'. Both can howe\'er he effeetually !lurpre!'!«'d, accord
ing to ~lI'ingle, b)' the hot. watl'r Illpthod, prp.c(>di'd hy tIl(> ('old
soaking, Thi", ffi(>thnd wn,. d~erilJ('(1 under reffiedie~ for !.A')(l",e
Smut of Wheat, whi<'h !'oCt'.

SKUT or CORN

l'!ltilagu )laydl" (llC I Cda )

,\"; corn i!' hut !'f'8nlil)' pl'O<lII('·ql in Idaho. 'Ind 1\" tht> ~mut

pl"Culiar t(l thi:; ho.. t ha", heen "cen in but few fit>ld,;, it nee-d!' wry
little l'aid ahout it. A!< none of the nrdinary fungiddf'l' afll-("l thi"
"mul, nil the morA ('nre !'hould he tllken to f'xtlrpate thl'" di~('a!'I'

wherever found. Thifl ('an he donI' by l'imply wl\lking alon~

the rows, inspecting the plant!! f')f thi!l very oon"'picuou<; funp:u,.
'null~IIQ :-0. r. :-orlh V.koU. Ex l'1..Unn I r.
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and when found dC!'tfoying it. It i!' generall)' ~n di"figuring
the ear, or occ8!'iollally the place where the ear ought to he, with
R llllU'fI of bluish·hlack boil~. It sometimCfl attacks the tnl<f<el,
leaves and stalk. If it be found infecting the car. pull off the
('ar and burn it, or bury it det'pl:y in the earth. If it affect any
other part of th(' plant, i~ is hdler to de~tro)' the whole I'tllik.
This destruction l"bould alwayp; take place while the black ma.."
i!! fuJI of juice. If you wait till it ill dry, it will most likely dis
gorge a quantity of its black 6porc!; before it can he carried out
and de::itroyed. Xc\*er. if it can be a"nided, f!'8tber ~mutted

stalk", or ear.. for cattle to de~tro)·. Though the...e arf' not injnr
iOll!'. to stock, at least in limitt'd qunntitiell, the !!pores will last
over winter in the manure pile, to Ix> hauled out over the farm
and taint the seed when planted, or the corn when growing.

THE RUSTS OF GRAIN_

While the f!mllt~ of grain~ inflict great lo~S'e~ upon the
farmeN< of the cOllntr~', they can be controlled by careful
methods, and the 10;:&''', in mo"t ca!'~, reduced to a minimum.
\\'ith the ruf'U<, however, it i!t l\ yery different matter, for they
hl\,-e !to far defied all fungicide!!, whether applied directly to the
!leed or in the character of p.pra.yl'_ AnothE'r point about the ru~t~ i!'
that the~.. work mucb more in~idiouf'I'y_ They manif~t them
,oe1\'Cl- in more limited fruitini!·area" on th(>ir b,,"ts, do not di ract
ly sHack the kernel!' of erain, or e\'('n the head!!, and are ron"e·
qtlel.!· y neglected by the mOllt (If Ollr farmeMi or entirely mi~un·

der~tu"d_ An~' farmer !lee!' that thE' Fmul" dt"'troy hi.. grain
while on the "talk, and ju,.t 1'0 far detract from hie: yield. Fe\l'"
of them on lhe other hand realize that the rue:!", which manifee:t
them!'el\"E'~ in little :yellow, rccl, or hlack Elpot!l- on the culm" and
If>avep of the grain"" nre ju!'t a~ !!urel~' Hipping the "ignr and de·
tra{·tinp; from tht< ,,-ield of hi!! crop act if they took the grain itpelf
for th(>ir place,:; of reproduction ine:!ead of the stem!! and leave",.
And it if' remllrkllhle how little attention is paid in Innny places
to tholle little plunderers, 1 have 8!iked farmerll in the Palou!!C
counlr)', whfl!'-e farm!i I had in"peeh'd and ,~ho--e stubble I had
seen in pla('t',' almn~t black with the willter'!'poreti 01 ru"t, whl,th-
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er they had ..een any rust on their grain or nn that of their
m'igbbo)r~l and ha'"e received the answer: "~one to ."JWak 0(."

l-'uni~ it to ~a~' that the ru~tll are ,-ery common in Idaho, and I
doubt whether a !'eCtion of whelll ('~n be ()und that j .. not mnre
or lel'~ Ilffeeted. Ii they are I'll cnu1mon, holl' can they ~Rl be
combntlcd? Before I llll"wer thi!'. qucHioll we Illnst glnnc('short
If at their life hi"tMy_

LIJ'Il HISTORY or TB'E GRAIN RUSTS.

The Rusts belong to that cll\~~ of fungi thnt take two Of mnre
genernti(ll1~ to reproduce the nri,l!;inal kind. These different
genemtiolls were at one til1le, and that not vcry long ap:o, thought
to he different plantll or fUIlI!<lu!l di"ea"f"'., llnd wefe 1"0 named.
Bllt now, through the admirable re~earche~ (If De Bar~- and
other,:, we know that the--.' di~('a"I;~. that formerly went b~.. thp
name!' l·n.'<i(" Pucdnia and Aeddiulfl, Are all form,.; of one genU!"
of fungi, and we call that gcnul:\ Puccinia, There are three
!'pecies uf thi!' genu!\ that do the nlo!'t dllmnp;e to cultivated
grain!' and other ,ra!'~t'.. as well a,. to many wild ont'!I, Two uf
the~, Puccinia grarnini~ and Puc('inia ruhigo-wra, denlte their
main attention~ to wheal, barle)' and mau)' gra.">'{'!', \'fhile the
third, Puccinia corroOlllll, attack!< the oat. The life hi~tnr)' of 1\11
of thc!'c i~ so lIimilar thaI nn explanation of one, with !'light
mooificntioll!', will do for nIl.

H a 1lt'r.<Qn ~o out into alllll~t any wbeat-field in the Pn
10u5{' ('llUntry in the late !'prin~ or in earl)' glmUner. he \'fill find
the lower part~ of the ,.talk" and the 1e8\'e:; of thl' wheat or har·
ley dotted "dlh l"mall yellow (,r uranJl.'f.' dot", ~mewhat longer
than wide, and apparent-I)' covered with powder, (See cut pllJ!e
26) If he l'hould examine one oi thl''''(' dOl!' with a ~ood magni.
fier or an ordinary oompound 11Ikrll~(·ul*. be could make Hut
that thi" :yellow or orall~ du"'t i~ really made up of Il quantity
of little I!pore!<, raiied upon stalk-, and in "ome C8"-e" hur"tinp;
throu~h and turning a!'ide th(' l'1'idermil' of tlie p;ru!'!', in other'"
nllt yet hurllt through hut visihle through and just under the
epiderm ill. Thill- is the fir!'t "tnj!;e in the growth of the rust, and
i" known R" the l"redo·!'-pore Hagt:. If part of thi.. omnge '·du~t"

be DOW pltl('("d on a !'lide, and mllTe hiJ!:hly magnified, it ",ill tx>
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plainly H'ell to be made up of quartliticf'
of hright, spiny l<pore", round to O\'al, and
!'t "a rated from or l'till adhering to tht' lit·
tll- !<Ialh that f:1ul'l"lrt them. (See Fill.
11.) If "orne of thel'E' "lore" bf' plael'd
in fl drop of water, and thi>J pr('\,ented
ff(.m drying lip for a few hour!', thOFe little
""nreF. will hc found to han' "prouted, nnd
tll ha\'e !'cnt out '\ little tul,(", (&-e
Fig. 12.) H th~., lll"'rc", whieh ar.; f'R~iI.'"

hlown from their IlaC'e of gr"wth. lodgf' up
on the lean' of srll ~'I! or grnill~, and the
weather he warm, lind moi,4ure due tomist,
dew, or min Il!lundant, thlll'e "porC!\ gcr
minnte jUl't 1I" the)' Jid in our drop of
WMtu ann. rnd O'lt their gf'rm-tubt-!:, "bieh
en'lllUally find nn entrance into the leaf
through tl1l' innulr<(,fl\hJe breathinF:-l'nre"
that dot the "lIrfnec. Onec in,.idc, thi,.
tuhe rarnilk~ throllJl:h the l'nft tj"~\IeM of the
lenr or ~tcm, and l.lOOIl lo!'ell nll conneetion
with the Ill'oth', tn lind it" !<U"t('llllll('e in till'
ti",.up" of the bol't. ~l('n tlli~ ramif)'inj:!:
tuhe-, (Ir II )"ft"lium 8!' it i!< n,lW ('aIled, pro

du('('" l'ori nr fruitill~ d"t~ like il.. I "rent,
lind thu!! the pe"t i!' C'flntinued through the
"pring and early !<lIllllller. About thi" lat
ler time, and continuing; latl' into the fnll, a
:-Cl'l,nd gem'ration Clr kim) of "I I r.'s i .. form
£d I'r()("f'('(lilll! fnllll thp "311:(' ;;"ri from
which cam ·the enrl,\· "i'ore~J or ,.imilBr one;:,
(~L'e Fir. l~.) The are t\u,-I·plled. (,blung
or elliptic. dllork-bro\\n liport", which when

• ma!'~ed tog(·ther Iflok bla<'k, and hence

TIll' 10. \\hut lle11f••hnwlng the .t><>ltlng dr.ne br
""od ,UII" ({"",do rubllW-,era DC.) ~.tu ..l .1&e.-BoUer·

have been cnllf'd from time imml'mnrial
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Fig. II. Cro.. .e<:llollolll.pUlluleofTUst lllth~"red"or lummer,tagoof P. rn·
blgo·'·e ..... Ib",.,lng Ihe relMlon of Ihe ~pore 10 tbp h,.. t Iluue.. and Ihe funpl bYr>h..e.
from ",bleh the.r 11.1111': Ca) epldumal layer of cella ruptured ..nd Ihrown bark b." Ihe
'le,'eloplng 8l'Ql'ilR: eb) /l,loulatai ollflulng or brealhlng port!; ee) a ponlon of the leaf
'-eln ellhro,"-Sllular lmnule)..een In the eross.cellon; (<l) .. <':ell of the mCsol,h)'lI arca
c<>ntalnlng chlol"{\l'byll bndlCllllot dlsorgllulled hI' the &Cllon of the fuugu.: ee) flln
gal hYl'h.e which ..l>.arb Ilourl.hment Ir(lm the cell, Of tbe wbe.t pl .."t; (I) m,llu,e
.pores whleh b ....e been I'"olled 011' from their pedleel.l by the .porN which "rise from
below. X 400.-lklltey.

"hlack-rll!it," to di~tinguigh it from the earlier form, tho "red
rust." It is too often the vulgar opinion that "the red-rust does
not do much harm, but wher.. the black rust strikes the grain,
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Fig. 12.
Fir. 11. ,\ porllou 0'& erofllll8(:lloll 01 R wbeat 1",' .1I0wln•••10m& r>r b.~.tlllnlt

.pore amlIn" manner In "'llleh lbe IrlITm lobe. of gemlil,.UDg ured...porft ('"uromer
'po_"j enle••be luf t'-I/."' ,_Iatom.tal opeDlal[; (lila rermln&tln. po1'tl; 1"1 air
ebam"',: [dJlIIrl'eU"mnrwe.m lobe. X al'OQt &A:l.-Bolloe,.

then the (·to!,!' htogin to !luffer." ~ot only has it. been ..hown
that the two rU~ls are not two different plants, but it hal'! like
wif<c been ",Iwwn th:tt it is lhtl red·rust which doc!l the mOi'l1 dam
ll~('. It i8 becitu!'le the bla('!.:·rust comes furth and is noticeable
when the vitality of the grain bl\!'l been alread~' ,.adly impaired
h.\" th.., ra\'agp", of the red-Tn,.! thallhe farmer attribute;> the I!real
er efft;'Ct wlhe former. He forgetl'l or doe'" not know that while the
~rnill ha~ hl:('n growing tht· fungus ha!o\ likewi!<C been thriving, and
thlLL gapping prO<'e1'l'l has been going on all spring and summer;
thllt the blll('k-rll'''t i;j only a furm the plant takes when it wi"hC"l
til rt"t throughout the wiuter Huw{'ver it. i,. perfet:tly immateri
al, at It-list. to the rai,.;er of /!rain, which ('Jrm of ru"t dut.·., the
mo-t damagE', for neither <:an exi"t fllr any length of tiOlt' with
out the olher, or at least without producing the other. Btlt the
end is noL yet. Thf' 8pore~ of the black-nU'll, known tiS teleuw·
"pore", are capable of enduring the cold of winter, and they ger
min,ne when the weather will permit. of it in the early "pring.
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Til£.' tclclll~]I()re !'ends
QUI a Ill':l1lcherl tuue, the
bnlllt'!ll'" ending here

/(! IIl1d th..,fe in milLtltf>

t:;~iI\:'l~lro.:-lik(' hodit'l', ealled
~Jloridi<L. (8 e e l"ig-.
14.) :'-in\\' it would be
thought that lhcscl'pori
dill, alighting on II leaf
of wht':llor other j!1'1l.!<s.
would germinate, l-nler
the brealhing-p'Jr~~ of
the lcnf with it" gf'TllI

lube, product! the UfNIII
spol'e~ llnd (,Ul' c.\·c!(' of
existence would Ill' eOlll-

~'11(, \;1, [Ill ~l>ltll,e to'eUI<,
"PQ"'" ("re_llng "I~)re ') of I'.
Ilr",ml"t"" [bl ."'1 (('] ~l ..ture
lelt'ulO"llQl'f' nf P. rubl~(to\·er ..
,\11 hlght.,- ,".g"ll\e<l.~Ilo11ey.

Fig. 13.
plf'te. ~othing of Ihe

kind. and here comes in th(> marvel ()fthe thing,-a marvel
which ito due to the resCll.rche~ of the renowned German "dwbr
De Bat'y. POl' years before hi~ time fllrl,'N>< and !'cienti~t!; h,~d

noticed that the proximity of the COllllll<ln barbern', Berberis
vul!!aris, to a field of wheat 11"11" OftCIl accl)mp<l.lIied by a ~\"Ne

atlllck of rust, and it was '<uspected that the barherry wn,:. in
~me unknown way aCl'OI;nlllble for tlw ul1l1~ual llnJount of di~·

ea~f'd grain. It wa!; re"t!f\'ed for De Bal'y to pro\'e beyond a
doubt that the "poridia of the ru"t would not germinate upon or
in lhe leave,. of !!rain and gra&le"" but wlluld lUld do germinate
upon the barlwrry leaf, and here produce the third btagc in the
growth of this em-ioll':! fungu", known u!! the cluster cup, 01'
Aecidio,:pure litagc, (SI1C Fig I,).) It i" not m." pUfJ):)~e

here to enter into a IOllg scientific description oi the,.;e three
!'tage" of the di"ea"c. If knowledge on these points is dC"ircd
anyone can find the ml~tler detailed in u. much nure scientific
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Fig. 14.
HII. U. !'neelul.. "ramlnll; (AI "winter" or leleutOllpol'll; ttl germln"tlnll. [8)

germ.tube [promyeeJlumj ..!lh lateral.porhll••p. Ie] epldermlaol \I"d..r~udaceof leal
01 ~rberr; Ihowln!t cr_Dt Bhaped cella 01 the atoma ll.ud the germluatlng lporldlnm
Oil, lit t pellOUllIlnll th'HI,ldermls. [OJ DredO spore geool1l1l.1hlil aft<:r being In wlter
fourteen hon.., IE] I'oed"l", rubllo-vC""", tbe upper tell ha. germinated [l", D, E]
mlltn1fied sro \lInea:, tho Olhert eomewhn more. [Aller Do Birr.] {F] Pnllet"J. gum-
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1I1l', PetS.; both ccll~ have germinated; 8, 1\ ll>orldlum gflrmlnoltlnK. magnlned:«II
time-. (Aller 1loIJe~·.1 (0] Puccini .. coronala, t:dll,; ~hllOlporelof ruat 011 leana 01
oatil. mR8'lltll!'d about 600 time.. [A Iler llolley.]

Fig. 15.
FIg. If>, Pucel"'. Il"rsmlnb. Pe .... A. yonno: "l".ler cup IUllll'lla tAedd1um,!

undern8ll1b tbe e\,!dennl., n, 01 bftrberT}" iI'''!. I, ~tlon \brourh I.ll ohler lela, n".,
aba\M'd !>odlea ("I'f!rm0llt>nlal ahown /It '1" the ""eMla and lpol'l''' In C!:lMItII at II; 1'_
cellI lining aechtln {lIe.I,III1] eelll, lhe-e do "M ,.,rmlnllte J .l-:cldl" oc<:ur on Inwer
IlIrl"«I of Ie"'. II, t, ripe ......1nler." "r<'f,Unll;" "T lelnl"'1'orel 'll e, cl,ldnml"_ 111. t,
telUl<llOpore lind nredo"j>orei nr. {A Her I)e na.)'.)

manner than I choo!'c to l!i,-e, in many of the \"('r~' exact d('~crip

tionf; to be found in the bulletin!' and fl('ienlific workfl of thi!' llnd
foreign countrie!'. It ill Iny purpOl'e 10 p:ive our a/.!riculturii'h\ nn

adequate idea of the life (If the~e funp-i ",iUlpl~' to l'how bow they C(ln
be combatted, if (It all There i1" another matter thal is equally
inlere1"tin~ to the ;ocientific Illall find to the enlight('ncd farmer in
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thi.. countn' and that 1 "hall he eXf'u-ed f"r gi~ing in full. While
llO nne now qtle~ti()n" the truth of D(' Rarr's gr('at di~{wery of
thl' ~rnwth of Ih{' sporidill UIJon th(' hnrberry. prnduring the
Aeddi(l~1ore· .. tagf·, It)' WhMP !'pore<> the llra~'e+< and grain,
arf' inft'{'H'd, then- i!" certainly a ··mi..~ing link" in this chain on
thi!' ('on:::t. It j" a well known fnet that there are no! prnhtlhly a
dllu,n phH"e". to "puk fwm perSf\nal knowlelge, where the har
lX'rry il' cultinttNl in the Palotll'c country, nod in none with
which T am acquainted ill the Aecidio"pore-"tllge of the (ung"!'
found. Xeither to my knowlooge i" it produt'ed upon the wild
118rh('rr)', tor On'gnn (iral,e, lWrheris r{'pen~. And yet in the
early "pring: I'one of the pori or dols of the l'redo-form are found,
to tl(' f"llowtd latt'r b)' great rluantitit'~of them. From thi~. it.
FCi'm!' Ihnt OIlC of two things om!'! l,e truc. Fir"t, either the
Aevidiwpore-Ftage must cxi!"t nn i:'<lInc other hl)!>t than the hllrher
r~'> ill thi;; countr)'; or ~,nd, the uredn'~l'ore and il!l m~.. ("('lium
mUFt. be able to winter-over in our part]~'-a1i\'fl "tuhble or on
~Oll,e of our native gra"f;efl that ktep !'oDlewhat grren all wimer,
or within the blades of our winter '" heat. Of thc"e twO mere
11~·I~lthe"cf';. I am in('lin£'d to accept the lntter. From expcri
lllt'llt~ conducted in Eurol.e lhi!" hn" heen ~uPJl(H:d tn he impo!'
~ible, the Dl)-celium in the "tuhhle "howing nn life in mid
\1 inter, til len"t in p, gramini!". It ha!' heen I<hown h)- 8l)mc of
our station-wOl ker!' in thh< ('nunlry thaI the mvcelium of P. rulli·
'('''-\'era ('~~ Ill'rennatt', or lin' thrnugh the winter, amI I am in
c1ine·I! to think thaI lhp Ilame \\ill be flllmd true of that of P.
gfllll,ini". The a('('idi"!-lore Ftage in thi!cllntter d"es not cceur on
the "A rl "rry. hUI 011 "(lme of IIll' RMra~e family. All we ha\'e a grf>at
numher of genera and !>pecie"l of thi~ order on our const, it may
be found thllt thil'l Aecidio"llllfe nndll- a!l comfortahl(' 'luarter~

with "orne of tht lU a!' upon the ta"tern ..peci{'~,
The cyde of the oat-rust, PucciniA coronatll. is much the

!!all)(> AS that of tlw la"t two, 110 nl) special attentiun will be de
\·otld 10 thi,. Fpecit·, t'!<pedall)' al'l it very rare Sll far in Idah".

REMEDIES.

1 han" ~hown undN the 111"t heading that thC'>-e di,.('aF.e',
unlike lilt· .mut, dCl not attack the Eeed or lh(' growing plnntlet
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when undu ground, bUI Jt:\"f~lop Ull the green tJ ...~ue,", or tbtl
;l~)\'f'-l!:nHlnd portl'tn·: that while the "'lnut· .ne not at all con·
tajl:i"u", tht· rll.l. art: altogdhN 110, [1 L" there[Qre ul no u,;e to

Irl'nt the "l.OC'1. .\ il'w ell:l'l"riOieut h.\V1" bet-n tri4."fi orthi~ naturt,
hut the)' havt' all nvail~d n'Jthing. Tht' next queiltion would
naturally arise, will 'prayin~ (1<) ;\llY l;::1~Kl? Frum lhe experi·
ml'nt,:; of Kcllcrnuln nnn Swin~Ii.' ('ull(,lucted upon the Kan15R8
Htntiom in IR!lI, l~lld frmll the mote re('cntexperiment~of Hitch·
('lICk and Carh·ton at the ~Iltll(' ... lalinn, a~ well tl~ from those of
I'lllldllel in [own, it hn" bt'('n dt'mon,:;lratoo that our pre,;ent
fungicidl" Ill\\,(' Ilo) marked ('lfec-t if any in Ie- ... t>ning ru.... t. Whllt
tlll'n i ... t~1 ht· donl,'l .-\rf' we t, all.11I' thill pe!'t 10 run, a~ it were,
rl,u·handed tllfllUJ!'h the f!'r:tin fi,·ld ... ? L'nle-· IUO ... t careful
menn" are 11·' din olhr-r dirt'l'!i"n· than thUfllt mentioned, thi,:;
·Iate (If affair· IlIn·1 (","linu~ to Ill' the c-a~e.

What arl till'! I,· '" ar.t1 l\\; lon~ hllve th ...~· been kntHvn ll

Bolley thihk'l I.llat the '; ~·(:;tr' ,rcity on th :'\ile in Old T('>'la.·
lJlent tin t "It~ I'rol,;\hl:,' tlUA ttl thi. di."ea~t·..\" Tnenti'med in
the hegitllllll): lIf tlli,.. pal.er, it \\.1" wt'll kn••wn III the Grt'ek!; and
Roman!". .\'l to the mll.tt~r uf III~'" by tid" C;1U"'P, tlwfe lire e.ome
part!'. of llw l'nited ~t;He'l wlll'rc tlw:" have cen",pd miNing wheat,
,,0 Areat ill lhl' ell ~lrlll'tion Ilf IitlLnding grain through ru!\t. In
lither !\tal(''l lIw I,,~~ iii vllriou~ly (··timated Ilt from 1010 15 per
l'I'm (.f till' whole nqp. Bolley ..how" u,: that \\'t're the lo!'~ from
,hi" C,\U·(' :ll'lIw l'IH :l"]nw n" I I"'r c-enl Ilf the CiHp rai..ed in the
l"nited ·t'IH~, :\htl it I· l'lIl"Nlt'll that thi" i'i riditulnu:ol)' low, it
wlIu1d t'xcelrl .J,tlOn,Il1111. It i,.. I'whahly nearer :f:l0.000,OOO, It
N-rtainl~ th"n b,·h,).."e" u" tn find e\'I'ry mean,:; to h'-~en thi.. I,,,,,,,,
if w(' I"W nut eliminate it. :"\ome of the method" used ttl thi" end
are tbe i"lIo\\ill~. wh"n fl tield hi· ·hown abundant ru"t.

I 1"'1 it lie fan)w fllr;t ~.t'l\r nr, where "Ut'h i- possible,
put it illto "')Ine lither {'rop thall II l'~real. One .n·ar's cultivation
will kill nUl all the ~pore,.. remaininp; on lhe gnmnd, as will a
.\'(';Ir',; HlmnH'r fltllo\\" if all \'oluntet'r wheat ill plnw('d under,

2. H :Olle·h f:t1lol1' land iN not to he plowed, then pll!'ture
t'lo!<ely In k('t·p down lilly \'ep;etlltion upon which the rUflt!l can get
a hold. 'I'ht,y Houri~h lH'ltrly e'luillly well elll gril~"e"",

;t \\'llt're the pefl-l"lIl {'llllllol A.fford to "ummrr-fallo\v land,
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if such U Rtate of afTail1! be admitted, and 11 coreal must be {ol·
lowed next ycar by 8. cereal, burn over the !<tuhble, hum all
piles of infected straw (as the~' will infect the field, and are un
fit for food for stock), and haul out upon the farm no poorly
rotted and therefore possibly llmutted or rusted straw

4. AU wheats suffer from rust, but the earJ~' ripenin~ one,:o
suffer least; therefore where rust is abundant plant early vllrif'
tieR.

S The \'arietietl with str8.iRht, I;liff leave" are aflected Ie....
than th~e which have weak foliage: and the Yarietie~ which han
thick· skinned leaves, or whol'e leavefl are either fllllooth, allow
ing no holdinp;-place for the spores, or ,-er)' h8ir~" holding the
spores but at such a distance from the Je:n-e!' that thc.\· fail to
germinate, or germinating fail to infect the lea\'ell, are the Ix-~t

to plant.
6. Don't bO\V wheat on stuhble land, where ru"t hs<:. been

abundant, for the fltubhle ~ often black with winter '"por('",. fir
is capable under certain conditiOn!! of la!ltinp; green and thus nl·
owinlt a place of development. to the Uredn~Jl Jrt...:.

7 It ~eem.. that the red wheat!l are lea"'t affe<-ted, \\hill:' tlU'
white vnrietil''', notably Velvet Chaff, are mr:l!lt ~uhj('Ct '" ru"'t.

8, Poor drainage and an exce!"!'! of nitrop;(,1l in llw "oil "{'('Ill

:Ibn to ap;gravate the evil.

I
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