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Ustzlago Cramerz" Koern. on Setarz"a z"talz"ca 
Beauv. 

[lieuivelljor pltulicaf1'otl On 18th Marcl" 1920. ] 

8el(fria ifaUca is grown in all the districts of the Madras Presiden(,y 
f;'xcept Malabar und SOUtll Kauara. It is called 'Tenai' in Tamil 
fLDd ' Korrn' in Tclugl.l. The total area of this crop in 1918 was 
1.529,187 a.cres. Tbe northern cent,ral districts of Cuddappah, Kurnool, 
Be llary, Anant,up11l' and GllntUl' among t.hemselves accounted for an 
area of 1,368,575 acres wbich is nearly 90 per cent of t.he total. Most. 
other districts raise tlJis crop to a greater' 01' le~s extent wherever ram­
cOlldition ~ permit. The importnllce of th e crop as a food is well known. 
The map shows t.he extent of its cu ltivation in the severa] districts. 
It js grown as a pure crop in limited areas, but is generally grown mi..'Xed, 
tIle chief crop associated witb it beiJlg cotton. In fact, this has given a 
name to the mixture which is k-nO\'\"ll as H Korrapatt.hi " in the Ceded 
Districts. 

Selaria italiea is su bject to the attack of some fungus diseases which 
cause mnch damage, the most important being ScZerospora graminicola 
Schroet (green·ear disease), Uromyces Setaria, ilalic(JJ Diet. (rust) 
and USlilago Ora",e,.i Roeru. (smut). In the flowering stage the green-ear 
disease fungus causes proliferat ion of all parts of the flower so that the 
earhead becomes a mass of leafy shoots. The rust fungus produces 
brown spots on the leaves. The one that causes by far tbe greatest 
Joss, however, is smut which converts the valuable food stored as starch 
in the seeds into a mass of black powder. 

Syrnptorns . Outwardly the grains are the only parts that appear 
infected. Tbe smutted grains are only very slight ly larger than healthy 
ones. In the ea,l'Jy stages when the heaUhy grains .are st,ilJ green, the 
smutted ones have become grey, while at a later stage the former become 
yellow, while the latter are brown. When the membrane of tbe smutted 
grain burst s (PI. I , 6gs. 1 and 2), the black spores are liberated and give 
the grain and the glumes a dark dusky appearance, readily seen and 
mucb dreaded in certain tracts, where tbe cultivators aptly call it kal;h'G 
!-mra or sooty millet, thotigb wben pressed between tbe fingers, the 
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spore mass is "ot jet black but slightly brown. The spores are formed 
only in tbe spikelet.. Sometimes all the shoots of the plant are affected 
and almost all the grains jn the ear may be attacked . I n SOUle cases 
the upper spikelet. may be free. In a partially attacked earhead the 
tip may be sOllnrl but the base is always affected. In no case has the 
upper pOJtion of the carheau beeu found diseased, ,vhile the lower was 
:o:ound. This ~ive ' an indication that infection procccds from the 
h{\ttom \1pwal'~l ~ ~"nd that ,dten the inflorescence began to elongate 
the fungu s did not keep pace with the deyc]opmellt of the inflorescence 
ana did not reach the uppermost part of lhe panicle. 

Origin. In Siruf!uppa Taluk of: Bellary Dif'trict the disease was 
very seyere in 1917, and a Tepod by the Agricu.ltural Demonstrator 
thore led to the investigation of thifl subject. The grains of tell smutted 
e:l.l'helids sent to the La.bol'3tol'Y \\'ere <!tHllltt!d with fl, view to find out 
the ])ropol'bon of health~' to ~muttec1 grain!:'. There 'w~re 2.2Gl healthy 
grains and O,OO[) slllutted grains. 'fbe proportion of healthy to smutted 
graiJls was 1 to <1. Details are given below:-

No. Healt.hy grains Smutted grains 

- --- ---- --
1 l15 314 

2. 123 580 

237 678 

4 488 1.232 

34 789 

G 89 892 

7 587 1,352 

S 25 684 

9 5S 589 

10 525 1,895 

TOTAL 2,261 9,005 

Loss. The area under Italian millet in Siru<"'ppa Taluk in 1918 
was 23,800 acres. The estimated loss because otsmut was more than 
n rn lA:T'tp. T' n f tl1p. cron: hnt if it, hp. tstk-p.n A.-ff A, nnfj,rb'.T' ()f t ,hp ('''''m Qni1 
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tbe average yield at 1,000 lb. per acre, tben tbe total loss for tbe Taluk 
would be 250 lb. per acre, which at the price current at. t.he t ime amounts 
t.o a money value of ] 1,90,000 11lpees. The area under this crop in 
Siruguppa Taluk is only oue- sixtieth of tbe total area of the Presidency, 
and though the smut was not so severe in most other tract::; still it was 
present to some extent in all and th is gives an idea of the great loss 
caused by this smut in one year. It thus became important that a 
method of treatment suitable to tbe means anel ra,pabilities of tbe ryot 
should be devised and demonstrated in those tracts where 8mut was 
severe and recurring. 

Spores. Iu bulk the spore masses are black but when in a thin layer 
tbey look dull brown. Tbey are aggregated into spore-bails (PI. T, fig. 3) 
which readily disintegrate under a cover slip into the component spores. 
In shape they are globular to ovoid, and some show irregular indenta­
tions (PI. I , fig. 3). Tbey are smootb and their coutents appear more or 
less granular. Tbey measure 7·7- 11·1 X5·3-8·2",. 

When placed ill wat.er, the spores begin to germinate usually ill G 
to 9 hours. A germ tube is produced and the pl'otopla:;m contained 
in tbe spore passes into the tube (PI. 1, fig. i). The 11lpture of the waU o[ 
the spore is so pronounced that the projecting portions of tbe spore"wall 
are seen along each Ride of the base of the germ-tube. It becomes 
divided by tbree or four septa (PI. I , fig. 4). From eacb 01 tbe cells small 
buds arise neur the septum and forlD sporidia. These, when detached, 
may either put forth a germ tube or two adjacent sporidia may become 
connected by a transverse branch. There are instances where the 
pl'Omycelium may not develop sporidia but becomes au ordinary bypha 
and penetrates the tissue of the bost plants by its pointed extremity . 
Again a kind of fusion takes place by means of a tube from one segment 
of the same promycelium. Thus tbe upper segment becomes conuected 
with the lower segment of the same promyceliull1 by means of a curved 
tube which Brefel<;l' calls a " buckle-joint " or "knee-joint " (PI. I , 
fig. 4, R, b, c). This is common when spores are germinated ill water. 
But when germinated in sugar solutiou, tbese fusions do not occur, but 
the sporidia multiply in tbe mauner of budding of " Yeast," tbus givlllg 
rise to copious sporidial formation. Tbis goes on until all the nutri­
tive medium is exhausted. Tbe course of infection is as follo\"s :-

Penetration. Tbe germ tube peuetrates the wall of an epillermal 
cell and grows through the cells beneath tbe sUl'face layer (Fig. 5). In 

1 Brcfe1d. UnJer61lCn'umgen aus dem Oeaatnigt.biete, e/c.. cler M!/kologir., Vol. V. 
H183. pages 101 to 102. 

Germino.tion of tho 8porea or this smut bas boon dea.lt \vith iu detail. 
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the early stage of the .eedling the hyphre in sections of the nodes, are 
very numerous and very clearly seen. A month a.fter the infection , 
hypb", are only seen in the nodes (and nea)' tbe apex of tbe sboot) (Pl. II). 
The fungus is found in masses. Perhaps this is clue to the fungus not 
being able to keep pace with the rapid gro"·th of the plant and the 
fungus gets torn up and isolated i.nto fragments. Infection takes place 
when the seed begins to germinate and penetration has been seen only 
through the epidermal cells of the bypocotyl. The young mycelium 
grows inoide <liang with the seedling, showing no external signs of 
its prescnce until the earheadti are produced, wheu it forms its spores 
in the ovary. 

Prevention-local. Thc seriousness of th.is diseage and the necessity 
for its prevention aTe not unknown to the l'yot of the Ceded District.II3, 
onJy the steps taken are primitive. He thinks that a mi...xture of cattle­
urine, garlic, asafcetida, sweet-flag, _is effective, but this has been on 
various tr ials found to be inefi'ective. \'ariol1s preventive mcasuTcs1 

are used against this and similar smuts on cereals ill other parts of the 
world as washing the grains in water. steeping the gI'ain in copper 
sulphate solution 01' in formalin or in hot water or exposing it to hot 
air. Copper sulphate i. known to Lbe l'yots and is available in tbe 
local bazaar. It is the cheal'e.t, safe.t and most acceptable method so 
far as be is concerned and hence it is recommended. Formalin, though 
as effective as copper sulphate, is diilicult to handle except under skilled 
supervision. Tbe hot water, and the hot air methods, however, are 
not suitable to the ordinary cultivator, as he has no knowledge of the 
meaning or use of a thermometer. The limits of ~afety were considered 
too narrow for tbe satisfadory adoption of this method . 

Other references. 

1. G. P. Clinton in "Nortb American Ustilagineoo " bas described 
this smut on tbe Italian millet as Ustilago Uram"ri Koern. His descrip­
tion is " Sori in the spikelets, infecting all of tbe spike, ovate, about 
2-4 llm. in length, chiefly destroying iuner and basal parts; spores 
reddish-brown, cbiefly ovoid to subspberical though occasionally more 
elongated and irregular with usually pitted contents, chiefly 8-111-' in 
length. 

1 Hooke, L. Vorvccsuche zur Boka.mpfung des Bra.ndos der Kolbenhir6e. Zeil3. 
Lalldw. Ver. O~terr., 1902, 933, 1902. 

(Givee results of treatment with hot water, forma.lin, corc08ivosublima.tc, and copper 
sulpha.te on germina.tion of Urfila!Jo Cramer': a.nd U. Panici-miliacei.) 

Stua.rt, W. Forma.lin a.lI a Preventive of 1tUJlet Smut. A 1m. Rep. Ind. AgT. 
Exp. St.. 13,25, 1901, shows from experim~nt ~hat. soed ~oako~ 1-4 brs. in forma.lin, 
rate of 1 lb. to 45 gals. of wa.ter. waS offectlve lD provontmg thiS smut. 
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.. 'rills fungus sometimes causes damage to the cultivated millets. 
has been reported only during recent years from this continent. The 
dinary hot water method of seed treatment is a preventive." 

2. Brefeld. Untersuchunge,n aus den}' GC8amtgebiete, cl.c., (ler My­
logie, Vol. V, 1883, pages 101 to 102. 
Germination of the spores of this Sillut ba. been dealt with in detail. 
~. Heeke, L. Vorversuche zur Bekampfung des Brandes de'r 

,Ibenhirse. Zeits. La.n<lw. Ver. Oesterr., 1902, 933, 1902. 
(Gives results of treatment with hot water, fonnalin, corrosive 

blimate, and copper !:-Sulphate on germination of Ustilago Oramer·i and 
. Panici-miliacei.) 

4. Stuart, W. Formalin as a Preventive of Millet Smut. An",. Rep. 
d. Agr. Exp. 8t., 13,25,1901 , shows from experiment that seed soaked 
4 hrs. in formalin, rate of 1 lb. to 45 gals . of water, was effective in 
~'eventing this smut. 

5. Butler, E. J. "Fungi and disease in plants," pages 234-235. 
As is the case ,,,--ith Cintracl'ia Borghi Vulgaris on Andropogon So)'­

'.am (Short smut on cholulD Tamil and jonna l'elugu.), another smut 
:lOwn to the cultivator and whose method of prevention is graduaUy 
' ing adopted by them, the smut on Italian millet, .,jso yields readily to 
,.eventive treatment. The method of infection in both cases is the 
lome. As in Sor'ghU1n, the smut 011 Italian millet adheres to the surface 
r the seed, germinates along with the seeds and enters into the young 
,edlillg only during the seedling stage. 

Preventive experiments. In the investigation of this preventive 
lethod, the points to be settled were :-

1. the concentration of copper sulphate solu tion which would 
undoubtedly prevent the germination of the .pores, 

2. whether that concentration of the solution would at all affect 
the germination of the seed, and 

3. whether the results obtained by 1 and 2 were confirmed by 
field trials. 

1. The eUect of copper sulphate solution on the spores. A few 
mutted grains were broken up and a small quantity of spores collected 
.nd made into ten lots for treatment. Each lot was put in a test tube. 
I few spores from each lot were placed on slides in distilled water to 
:erminate. In 24 hours almost every spore had germinated in all the 
,Ieven lots. 

The tubes with the spores were thorough 1)' shaken several times 
luring the period in which they were in solution and then left to settl •. 
rhe fluid in each tnbe was removed with a pipette and distilled water 
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put in. The tubes were again n'el! ,hnkcll. When the spores again settle 
do",-n the wat,cl' was taken oft' and the tube refilled with water. Thj 
rinsing was repeated a nnmber of times; until the la st, rinsing wate 
contained no trace of copper sulphate. As a. further test, the la :: 
rinsing \rater {rom each Lube was pOIiTed inton tube containing spores all( 
left for t.he corresponding period of timc, In no case did this steepin 
in this rinsing \Yater affect the gennino.t.ion of the spores. The detail 
of the experiment are ginm in the tabula!' {orill . 

I I 
Test ~oncl.'lltm- I ['criod takoll I 
tuba LIon ~f f OP- Timcsoa).,;od for te:;ting Rosult.s 
No. per ~II p l<ot D I gUfminntion 

80lull ull IIlwd I I 

--1- --'-'--I~I I:Z hours ]n dis_tillt'~l ~n1ter 50 rer CCI 

I ~f'r1ll lnatlCJn In li hOUIS,0;) percel 

10 
I 

i in J2 hOIiI'S, auo JOO per CCll 
I in 24 hOl,lrl'i. 

0·1 p(:r cenl _l,j mitwj,(,S 120 hours I ALouL 50 p l'r e(.'l1t germ inated i 
I :!4 II ours. TIlt' germ LUbe l. 

span:!!! tha.t. get'minated longtl 
oucd and CHn this siOppe 
aftl:r !)(j boul's. 

0·1 30 D o. I .N 0 germination. 

I 15 Do. Do. 

0·.) t ~O Do. Do. 

1'0 15 Do. Do. 

1'0 30 Do. Do. 

2'u 15 Do. Do. 

2·0 
; 

30 Do. Do. 

5'0 15 . Do. Do. 

Nofe. - 6 slides with drops of distilled wa.ter were used for gCl'ruiunting tho SpOl't1S it 
each CIlSC. 

From these experimen ts it is seen : 
(1) that the spores germinat,ed in distilled water to the extent 

of 50 per cent in 6 hours and freely in twelve houn ; 
(2) that 0·1 per cent solution of copper sulphate lor 15 minute, 

retarded germination and hindered growth: the prorny­
cehurn was short and did not produce sporidia during the 
period of observation ; 

(3) that 0·1 per cent for 30 minutes stopped germination 
entirely as did all illgher concentrations for periods of 15 
and 30 minutes. • 
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Under the conditions of the experiment, in working with small 
qllalltities of spores it is likely that the spore masses will be broken 
into their component parts to a greater extent t ha.1! th ey ,vill be in a 
fie ld experiment wlle.re the seed is steeped in a copper sulphate solutioll. 
It may be ant icipated that the spores may not be so \yell separated 
IroU! each other and ihat the copper sul phate sol ut ion tncty thus not get 
at ev-ery individual spore, ·wl th the result that t il e same effect IDay not 
he rrodllced in the field 'With allY one concentration as is shown in the 
table of results. 

2, J'he effect 0/ copper LHdphate ~()I'Lliol( 0/1 al P, yennillalion 01 the 
seeds. In each e}""Periment ]00 seeds were placed in ruDist sterile sand. 
The sand was sterilized by being kept in hot·air :-:;tcrilizer at 170 degrees 
cent,igrade for hali an hour. In 48 hours a.ll the 100 seeds germinated, 
showing thereby that the seeds were in a very good condition. "\Vith 
the sccc[i:; thus tested the following 15 series of experiments were tried 
with the I'e,u lts ta,bulated below :-

I I 
NUlliOCI' of !JOUIS 

"",rla.l XC) IHr!o;ulphllotc sulu TlI1w >;tct.:Jl~J "l:l"luilla.Liun taken for germ ina· 
Ul)n b LIOn 

. I tltllngtb of cop I T ' l' r(l~l l ll\!!I' of 

10 

11 

13 

)4 

l----~~- ~-----
I Un Lrcalcd sced J 00 48 

I 0';) po!' oenL i.J WiuuLCS !J\) uo 

30 100 l:!O 

10 0_ Do. 

:10 UU Do. 

15 !lu 1>0. 

30 ~U Do. 

III hom's !IU 192 

10 m illuies H.J D o. 

30 !J~. Do. 

10 Hi jU Do. 

10 :)0 Hi 216 

IG 15 li;j Do. 

15 3D (j!J D o. 

The experiment shows that the lower concentrations have no effect 
on Nermination that the lowest concentration that has a definite effect 
is 5 opel' cent and that after steeping for 30 miuutes, and that, above that 
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concentratioll , the germination is lowered in proportion a.s the concentra­
t ion is greater. I t is thus obyious that 5 per cent concentration of 
copper sulphate solu tjo}) j,", the limit within which we can safely steep 
seeds. However, smut spores fail to germinate with even 0·5 per cent 
copper sulphate solution for 1 [) or 30 minutes, As a working formula. 
therefore. the strength of solution which is req!liTed to kill the spores 
and at the same t ime not afi'ect the germinatIon of the seed mar be 
taken at some\,.lJere a bout :2 pel' cent· llnd the ordinary length of time 
may he half an hour, Thi s aJlom:i a large limit fOl' possible errors both 
in making the solution in the rough way in which a cultivator does it 
alld 111 the time of steeping and ;-,till ensures success to the treatment. 

T ei'it a~ 10 whellic'l' the results obtrtiJlrd by (1) (lml (:2) (lre confirmed 
by m.aking (I II'in7011 a field stale, Seed was obtained from the stores 
at t,he Centl'al Farm, Coirnbatore, In·order to get cleHn seed for thi8 
experiment it W3f; steeped in ~.,) pCI' cent formalin ('Z'.e. , Seberi.ng'oS for­
malin diluted) for 15 minute" That this treatment completely destroys 
the spores but does not hinder the germination of the seed was proved 
by repeated experiment:o: , 32 plots were laid Ollt in the compound of the 
Pot-Culture house of the Uo\-ernment Mycologi:;t and were sown with 
seeds treated in t.he manner detailed below :-

1. Seed as obtained from the Central Farm stores without any 
treatment k. l. 

2, Seed soaked ill 2·5 pcr cent formalin ~olution for 15 minutes 
k.2. 

3. Part of k. :3 was mixed with .spores of /cnai smut and this is 
k. 3. 

4. Pllrt of k. 3 was treated with copper , ulphate solution as de­
tailed below :-

~jC81 Strongth of coppor sulph,~tt: ::iuitJt.iou 

.. 0,5 per cent 
5 0,5 
6 1 
7 1 
8 2 
9 2 

10 2 
11 .') 
12 5 
13 10 
14 10 
15 15 
Iti 151 

Timo of eoa.killg 

J,j minut.es (k. 4) 
:$0 (k. ti) 
I ;; (k. 6) 
:lO (k. 7) 
I ;; (k. 8) 
:10 .. (k. 9) 
]0 hours (k, 10) 
]5 minutes (k. 11) 
30 (k. 12) 
15 (k, 13) 
30 (k. 14) 
I ii (k. 15) 
:)0 (k. 16 

Duplicate pl_ots were laid out in each case, the seeds were sown 
on 20th November,1918, and harvested oh 13th Febmary, 1919. The 
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plots that were sown with seed infected with smut, i.e. , (k 3), showed 
208 smutted (earheads) plants out of 350 that grew. All the other 
plots were entirely free from smut. 

Tlllrty-two plots of one-cent each were laid out in field No. 2c, in the 
Government Agricultural Station. Hagari , with thc kind co-operation 
of Mr. Hilson , Deputy Director of Agriculture, Circles II and III. The 
seeds were sown on 231'd September, 1918. The plots were harvested in 
January, 1919. Only tllC artificially infected plot produced smutted 
~arheads . The germinatioll in all the plots was for some reason very 
uneven and the experiment is taken only qualitatively. 

The folJowing experiments were made to determine the place in 
t.hr lenul plant through whicb the smut gaills entl'ance. T6nai seed 
obtained from t.he Agricultural Demoustrator, Bellary, was disinfected 
widl 2·5 per cent formalin for 15 minutes, ch:ied, smeared with spores 
of the Slllut. and sown in pots witl} sterilized ,~oil 011 the] 7th December, 
19] 7. Anotber lot of ~eed i"i was a Iso sown a1 the same time, but these 
were disinfected with formalin but not sllleul'ed with .'3tnut spores. 
The pots llsed were new and were immersed in a 0·1 per cent solution 
of corrosive 8ullimate and dried. The soil t.ha.tJ was put in the pot was 
kept ic smaU lots in a hot-air sterilizer at a temperature of 170 degrees 
centigrade for half an hour. These pots were watered with sterilized 
\va.ter till the ~eec1s came up to a seedling stage. When seeds germinated, 
:some of them were ca.refully removed from the pots and examined under 
the microscope. But spores were seell (0 have germinated and to have 
producerl lots of sporidia in two days. The germ tubes from the ger­
minating spore::; were scen on the sUIface of the seed-coat and on the 
epidermal layer of the plumule and of the hypocotyl. The course Qf 
infection is as follows. The germ-tube penetrated the wall of the 
epidermal cell of the hypocotyl (Pl. I, fig. 5) and grew through the cells 
beneath the surface layer. I n the early stages of the seedling, hyphm 
are seen to be very numerous in sections of internodes and nodes. A 
month after infection, bo\"\'cver, the hyphm were only seen in the nodes, 
in the form of masses. Infection takes place when the seeds begin to 
germinate and the young mycelium grows along ,,~t.h the seedling show­
ing no external signs of its presence UIltil the flowers are produced, 
when it again forms its spores in the ovary. The seedlings grew up 
under sterile conditions in the pots for abOllt a month. When they had 
grown sufficiently Illgh they were t ransplanted into big pots'. The 
soil used to fill up the pots was obtained from the Central Farm, Coim­
batore. Sections from the nodes and internodes of some seedlings 
showed tlllck nodulose hyphw, PI. II. Out of 100 plants in the pots 
95 showed smutted earhea\!s. In the 100 plants grown out of seeds 
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t.hat were not smeared \'I"ith r-;1TIut! no smutted earhead was seen. In ~ 
fi eld in the Central Farm C'oilllbatore, sown on the 17th November, 1917 
and harvested on the 5th Februar'y. 1918, out of 300 plants that grell 
from seeds smeared \yith ,";l1)ut spores, ]05 plants showed smutted ear· 
heads. In the 300 plant.s that grc\v from seed~ not smeared with smu1 
spores, not a single plant \yas smutted. . 

To determine if the sporeR of the 'mut infect flowers of Italian millel 
and produce smut on the ears, the Iol1o\,~i_llg ex-periment was laid out. 

Tenai seed was disinfected ,,·jtb 2·;) per cent. formalin for 15 minutes: 
dried, and sown in pots. The pots "'ere llew and (lipped in 1 to 1,OOC 
parts of corrosive sublimate solut.ion and the ~oil sterilized by being kept 
in a hot-air sterilizer at 170 degree" centigrade _{OI' half au hour. The 
f'xperiment. was divjclec1 into two HCl'ies with 20 plants in each series. 
When the plants gre\\' "1' and were in shot-blade. the tops of these 40 
plants were covered over with pa,pel' bag~ . As soon as the eal'heads 
came out of sheathing leaf, the t:itigmas of the flowers were dusted with 
smut spores in the follOWIng \\'ay. Dry I'1'Ore5 of the smut were placed 
in a paper bag nnd shaken on to the floweJ's by inverting the bag over 
the earhead and shaking thoroughly. Sometimes the spores were 
placed with a camel hail' hrnsh. Examination of the dusted earheads 
with a hand-lens showed spores on the stigmas of flowers. The other 
set of 20 plants that were bagged, were not interfered with iu any 
way, 1:.e. t they were not dusted with spores, After the earheads 
matured , the paper bags were removed and none of the eatheads in 
either of the two set. were found to be smutted. This was repeated 
three times. It is thus seen that the spores 01 the smut are not capable 
01 inlecting the flowers of the plant. It may sometimes be suggested 
that tbe spores may lie dormant in the soil for one season and affect the 
later crop. This is against the life-history 01 the smut as the spore ger­
minates quickly in water in a short time and the field is likely to have 
received a sho\Y6r or two ill the fa llow period. 

From the foregoing e'''periments the limits for copper sulphate 
solution both with regard to the fungus and the seed have been deter­
mined to be 0·5 per cent and 5 per cent , and 2 per cent has been shown 
as a good working concentration. The formula is easil'y translated into 
the measures understood by the ordinar'y cultivator. A kerosene bottle 
ordinarily available in the bazaar can be taken as a measure for water, 
and a rupee as tile weight for the copper sulphate. To secure 2 per cent 
strength of solution he has to dissolve a ntpee weight of copper su lphate 
in a bottle 01 water. The cul tivator has tbus to remem ber only two 
things, i.e., one rupee weight of copper sulphate and akerosene oil bottle 
of water. Steeping in 2 per cent solution' for 10 minutes has heen re-
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commended in Bombay. But the bulk of the ,-yot, population have yet 
to become fami_liar \,-ith the means of gauging accurately sub-divisions 
of fin hmit. The ryot has a rougb and ]·cady metboll of determining 
t he time. GeneralJy he keeps no clock or time-piece. He is guided · 
mostly by the shadow cast by an objert and be is always vcr.v nearly 
correct. He has inherited this metbod from time immemorial and it 
lws not failed rum : and a metbod be would understand bet,ter is t,o be 
perIerTcd. Half an hour is easily undel'standable, a better uni t which 
leaycs a sufficient margin of safe(\·_ 

The Deputy Director of Agriculture of Circles II and III conducted 
neld trials wit,b seed treated with ~, per cent cOJ)per sulphate solution . 
This was done consecutiyclv for three ,earf'. A definjj-e Aet of inr.;t.ruc­
tions was prepal·ed for ·guidance J·nd Agricultural Demonstrat,oJ"s 
yisitcd yjUages scyeral times before and after sowing. They showed 
the people hmy to prepare the ,,,Iution and how to t,reat the seed in solu· 
tiOll. In some pJots treatment of f:eed and Bowring were done under 
their personal supervision, while. in the majority of cases, the ryots did 
this part of the work closely following their instructions. During the 
several inspections of the h'eat,ed plots by the Agricultural Demonstrators 
it was found that the trea ted plots presented no appearance of smut. 
This was tbe case not in one Or t,,·o plots, but ill hundreds of plots. One 
may realize the efficacy of this heatment, when one realizes tbat in 1917 
ryots, usuaUy extremely conservatiyc. bad grown 9.312 ncres in Bellary 
District alone with treated seed. At the same time, it, is necessary 
that only good seeds should be used as old grain may be injured by the 
treatment. Tbe seeds should be dried quickly or sprouting may result. 
Sowing sbould he elone soon after treatment. . 

SUMMARY. 

(1) Smut causes great loss in Setan:a iialica (Italian millet) in certain 
districts of tbe Madras Presidency. 

(2) The spores germinate freel,' in distilled water to as rugh a per­
centage as 95 in twelve hours; but fail to germinate when placed in 
solutions of copper sulpbate of 0,5 per cent, and higher concentration 
for 15 to 30 minu tes. 

(3) That st eeping seed of Selun:a ilalicu ill solutions of copper su lphate 
of 5 per cent concentration for 30 minutes and higher concenttation 
for 15 to 30 minutes reeluees germination. 

(4) That tbe smut enters the plant in the young seedling stage. 
(5) That tI,e spores do not infect the flowers . 
(6) That to secure .aleoy from infection, seed sbould be steeped in 

• 2 per cent solution of copper sulphate for 30 minutes. 
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