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had entered the Veterinary Department and afier a long zervize had
retived -as Tleputy Superintendent of the Vetsrinaioy [Départzent.
The andisnce, he added, would be ustersatad in hezeing thatl he had,
alter retirement, taken lo Cattle-breedirg and was doing very good
work-in thig line in Tinnevelly—uis native Jistrict

Ay, Vellingisi Gounder M. L. c,, rensarked that he exnerted
practical instruction on thess linas from the officers of the Agricul-
ural Department.

Mr. A. M. Rizhardi—Viterinary Assistant—said that work an the
hines of improvement of the milk yield was being done at the
Central Farm at Coimbatore and that so far only three generations
had been kept under observation. The results obtained thus Far
had been very interesting, but at the same time had proved that the re-
sults of selection and breeding were by no means.as simple as thev were
usually supposed to be. The daughter of a cow with a gaod record had
in many instances shown.a dimination in yield, while the grand-
danghter on the other hanl had showna remarkahlstise in yvield of
milk. He said there wasno doubt that a heavy vielding bread can be
built up by ssientific breeding, though it wenld cartainly take n long
time. He furthzr remarksd that so far the aim of the eattle breeder
in Coimbators was not a heavy production of milk but the creation
of good werk animals,

Mr. K. Unwikcizhna Menow remarked in this connection that
one of the aims of the breeder in this direction anght to be the short-
enming of the dry period of cows.

Prevention is batter than Cure.

K. KRISHNA MENOH, L. AdG,
Assextant in Mycology.

This is a maxim well-known to averybody, though only very few
people act up to it. It is often quadad in reference to human ail-
ments but it is more applicable in the ease of plant diseases becapze
their treatment s more of & preventive than of a curative vature, In
human illnezs medicinal means are olten resorted to to effect o cure,
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Tn plant diseases, this is not often done with any greal success, as
plants do net passess anything comparitlle to the Rlood stream of
animils, the movemsniz of sap in the former being essentially
diferent from those of blood in the latter,

In this connection I de not think it will be out of place, to say
a few words ahout that class of plantlife—tis Fungi—which causes
plant dizeases. Fungi are low forms of plaot-life, In appearaoce
they differ from the higher, more developad plants in that they do
not possess the green colowring matter—Chlovaphyll. This lack of
chlorophyll renders it impossible for them directly to abzorb and
assimilate inorganic materials and to form organic compounds for
their development,and so they have to depend for theic nourishment
on other arzanic bodies, either living or dead. Those fungi which
obtain their food from the living plants or animals are called
ParasITIC PUNGH; those that live upon the remains of plants or
animals are called ssPEOPRYTIC FUNCL

In this paper | propose to dwell at lenzth on parasitic fungi in
as much as they cause most of the destructive diseases that we
generally come across in plants.  The Mycology section has every-
day to deal with one or more cases of the following forms of para-
sitie fungi ; suchas Rhizoctonia attacking the root of cotion plants,
the stem-bleeding d:sease of coconut palm and the Red-rot of sugar-
cana attacking stems, Die-back of Citrus attacking branches, Leaf-
spot on Turmeric and Rust on cofTee attncking leaves, Mahali disease
of arecanuls and Mildew on grapss attacking fruits, and smuts of
cereals attacking grains. All these diseases are the various manifesta-
tions of parasitic fung and it is evident from tha abave list that no
part of a plant is free [rom their attack. Side by sids with the study
of p]ant dicanzes pttampts have boon made, with a certain amount
of snccess, ta find aunt what prevensive mensures ons should adopt in
comhating diseases. FPlant diseases like human ailments can be
treated in varions ways and the best is of course to aclt up te the
maxim which I hive chasen as the title ta this paper. In the follow-
ing paragraphs are briclly given some important principles of treat-
ment, principlea that have been formulared afler a series of experi-
ments, minute observations and years of continued study.
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Clean egultination, Tt is of primury importance to keep the
plants under thoéroughly favourable environments so that their
prowth may bs vigorous and healthy. Such favourable environ-
ments ara secursd by gonl and clean cullivation, as also by propar
tillage which encourages fres development of rools, adequate drain-
age which secures thorough aeration and wide-spacing which allows
froe circnlation of air and admission of hght

Hypisnic and Swrgical Methods. The surgical and hygienie
means of dealine wilh diseases of plants are not uoknown to plant
pathologists, When hygienic and surgical mathods are assuming
increasing importance and popularity in the medical profession, it
is af interest to note, that these twin phases of plant sanitation have
long been the main-stay of plant-doctors, The first principle in
plant-sanitation is to remove as completely as possible the affected
parts of the plant or tree so that they may not offer any harbourage
for the feeding and multiplication of fungoid pests. 1f the diseased
materials are allowed to remain in the field or gardens or in their
viginity, the fungi which killed the plant will soon fructify and
spread the spores around in the same way as if they were still at-
tached to the standing tres. From this it is clear that the merse
temoval of the affected portions from a plant will not be of much
pze lo eradicata the disease. Such removal must be followsd by
thair speedy destruction by fire fu sity. In certain cases, e. . the
Mahali dizsease of areca-nuts in the West Coast, the disease is carried
over from scazon to season by affected froits left lying scattered
ahout in the garden, Here the resting spores which manage to live
throurh the unfavourable season are mostly found in the old fallen
puts and spadices which are vegligently allowed to remain in the
garden.

Friit-trees in particular lend themselves easily to surgical treat,
ment when atiacked by cartain disenses.  When one member of tha
plant suffers, the other mambers do not all pecassarily suffer and the
ramnval of the alfected portion or portians, only bensfits the remain.
ing parts of the tree.  This is taken advamage of in dealing with
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the Die-bacl diseaze of Oranges, Lemeons, and similar plants. In
cutting off the diseased portions of an affected tres or plant, care
cshould he taken to see that the seat of infection s completely re-
moved. In dealing with Stem-blesding disease of cocouut palms the
operator opens out the eeat of infection with an ordinary chizal and
all the dizeased portious are completely scooped out and the wonnd
is scorched and tar applied. When large branches of trees are cut
off, the expozed zurfaces should be smoothenad and coverad with tar
to prevent ingress of wound parasites. [t i5 the accidental wounds
and the ill-trained gardenar's praning that offer special facilities for
the entrance of wound parasiles.

Another point of importance is sesd-selection. In raising a erep
particalar aitention must be paid to the selection of seeds; only the
best and most healthy seeds are to be pzed. In most cases this is
the most natoral and easiest way of controlling a disease, e. g fruit
disease of beans |s caused by sowing seeds from diseased pods, The
diseased pods always contain diseased seeds and in selecting seeds
one should sge that they are taken only from thoese plants that are
free from disease. The Hed-ral of caneand the Ring-disease of the
potato do considerable damage to sugarcane and polato crops res-
pectively. The disenses are carriad over from szeaszon to seaszon by
planting setts or tubers from diseased plants and could be mostly
prevented if only care is taken.to salect disense-free sstts or tubers
for planting.

Rotatipn. In this connection T wish te emphasise another im-
poriant practice adopted for checking plant diseases, | mean the
rotation of crops. It is a well known fact that the spores of a given
parasitic fungus do not iadiseriminately infect every kind of plant
that the spores happen to coma in contacl with., On the other hand
tha majority of the most destructive parasites koown, can infect
and set up a disease on one particular kind of plant orat most 4 few
elosely related plants, To take a concrete example, let 13 fake the
wilt dizease of cotton cansed by Rhisoctonia soland, The Freng
which eanses this dissase remains in the eoil and is capable of
retaining its vitality for a long time. If colton is repeatedly grawn
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in the same field the crop gats infected. So tostarve the fungus
another crop such as ragi or cholam which is not susceptible o the
same diseaze must be grown.

Growiig disedse-vesistant varietias,  Just as it is possible to
select and evolve varictios to prodoce lmproved fruits or grains, g0
alzo is it within the reach of the plant-breeder to secure discase-
tesistant varieties. Tt wvery often hanpens that thoss varieries which
are resistant to disease are poor in gquality or in outturn.  Here the
Plant-Pathologist and the cultivator have to look upto the expest
plant-breeder for assistance in making the necessary desirable
combinations, As iz well known a certain amount of snccess has
been achieved in this direction, cldefly among the cereals. For in-
stance, in Northern India a disease called wusr was cansing immense
lass to wheat, By a seriez of crossing experiments the Tmperial
Economic Botamist has been able to evalve n new sirain (Pusa 12)
which besides being a rust-resistant variety is also a very good
yielder, We have another equally good example in G. E. B, 24. This
variety, which combines both guality and oottorn, was svolved at
tha Paddy Breeding Station by the Government Economic Botanist
and has beesn found to Be resistint lo two serious dissases of paddy
vis., BLAST & ETHOLIS.

Aphlicationof chamicals that ars fongeeides.  This s another mode of
treatment of plant dissdses whichis also important. T refer to the use of
chemiealy thit are fungicides, Of thase the Dordeaux mixture (a mixture
of coppee sulphate and lime) is one that the vine-growers of France
first began to use as a means of protection against the moch dreaded
Mildew on grapss. A [ungicds s a substance thar will kill or
prevent the growth of a fungus or the germination of spores.
Fungicides are applisd either to the seeds or Lo the aerial portioos of
plants. The latter is commonly accomplished by the operation of
spraying.

In tha former case ths intention is to deslroy the spores attached
in the seads, else the spores would germinate along with tha seeds and
infect the sesdlings.  The Short-smut of cholam  avhich does
considerable damage te cholam crops in this Presidency can le
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prevented by a simple and cheap methiod which many ryots have
taken ta. If the seed is stooped before sowing in a 2% solution of
capper sulphate, all the spores adhering to the seeds will be killed.
Saed, thus treated, if sown will produce a crop free from smunt.

Fangicides should be applisd to the aevial portions of a plant
before the fungus appears in order that Lthe leaves and steois etc,
may be protected from penetration,  As already stated, on the West
Coast areca-oots are attacked by a disease known as hMabali which
causes immense loss to the garden-owners during the moansoon.,  If
the nuts are sprayed, bafore the onc-burst of the monscon with & mixture
of copper sulphate and lime, they yet complete protection since the
spores that may subsequently fall on them will not germinate, A
spraying machine is essential to give a unifirm and complete coating
to the surface. The small pressure sprayers used by the arecanut
garden-owners of Malabar are the cheapese, best, and most canvenient
for the purpose. Diseases like Mildew on grapes, Rust un coffes ete,
can ba entitely or almost entirely coptrolled by spraying with
Bordeans Mixture al the proper tims. 1 do not propose to dwell
further on the subject of spraying, except to mention, n passing, that
much money is wasted by spraying at the wrong time. Frompiness, as
you knaw, is an esseatial fciorin the treafment of diseases and to deal
with any of them successhully Lhey muost be tecklod at e carly stage.

Quarantine. In these duys of cheap and quick transport, no country
isisolated and farmers very often import more profitable varieties from
other countries,  Sach introduction should be done with ths greatest
carp sinde we can never tell which diseases are being imported along
with tham. In many instances, it is impossibla to detect anything
until # is too late,  This briugs us lo anothér Important item of
controlling plant diseases, [ mean the sysiem of quarantive adopted
in many counicies, where newly lnported seeds and planis are sub-
jected to fumigation and periadical inspection by qualified persons to
see whether they are free from disease. If found indected they aore
destroyed then and there,

Co-operation dud Legislption.  Ttis always necessary to bave the
co-opetation of one's neighbours in combating plant diseases.  There
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is no use ol getting one’s own creps free from disease, if Lhey are liabiles
to get infected from the neighbouring fields. The neighbours wha
nealect to remove the diseased materials or fail to foltow the nstrue-
tions, are a menace not only to themselves but to rheir fellow- culti-
vators as well, To deal with such persons State intervention is
pecessary. The Madras Pasts and Diseases Act of rg1g, which lays
down certain penalties to such ryots as fail to act up to its provisions
for combating plant diseases, is an instance in point.

Conclusson. In this paper, 1 have, gentlemen, given a brief
account of a few simple methods of treatment, which even a poor ryot
can adopt to save himsell from ruin. In these days of famine and
struggle a single ear-head or a fruit saved is, [ think, a distinct gain Lo
the ever-toiling ryots of our country, Ifin this attempt of mine
I have been able to create an interest in those who are always
engaped in Agricnlture, to take timely precantions (I say timely
procauntions hecause & STITCH IN TIME SAVES NINE) Lo protect their
craps from the ravages of troublesome fungu5 diseazes, [ shall consider
myself amply rewarded.

My sincere thanks are due to Mr.S. Sundararama Iyer, the
Government Mycolugist, for his advice in the proparation of this
paper.

Discussion.

My, Austead = Director of Apriculiure—remarked that most of
the methods at present advocated agaiost diseaszes of plants —whather
preventive or curative—aimed merely at the ereation of certain arti-
ficial conditions. They proved always more or less of the nature of
malkeshifts and had only a purely lemporary effest. He =aid he pre-
ferred the cultural method. This was a slower process and required
o thorongh grasp of the laws governing plani-life, but it offered a
permansnt and natural selution to a problem that was world-wide
and declared that the present-day nostrums for diseases would some
day be relsgated (o our museums as curios and reminders of the
bad old days.



Mr. 8, Sundnraraman, —~Gopt, Myclogist—iilustrated ths preat
value of proventive measures as regards fungus diseases by an in-
stance which came. undet his observation recently. He stated that
in the earlier years of the Palmyrah Disease operations in the Goda-
vari District, ¢ases of coconuts dying of Tuderor were nol at all
rare, but when the prompt destruction of diseased Palmyrah trees
was strictly enforced, death of coconut trees absolutely ceased.
This fact was borne oul by one of the garden owners who had himself
suffered in the earlier years. Referring to Mr. Anstead’s remark
regarding culturnl methods for Fungns diseases, he said, experience
with spraying for the coffea disease was bearing out this ideg.

Mr, €. V. Vellineivi Gounder, o, L. €., referring to the control
of the cholam smut, remarked that he found smut very serious on
cholam this year, He wished also some remedy for Sndumalls
(Striga) which was o serious pest of cholam, As to helping the ryots,
he observed that they did not care for research o elaborate experi-
meats, but wanted to have peactical results which nesdad to be ex-
plained to them in popular noo-techniez! language. He also
remarkad that fie thoueht there ooght to be more of co-operation
amaong the varions sections of the instilution in giving advice te
ryots.

My, F. B Parecll,—Goul. Economie Bolanisl—referring to the
remarks of the last speaker said that, in his opinion, there was no
foundation for the statement made by him as to a lack cf co-opera-
tion and affirmed the fact that the various sections were in nmo way
exelusive and that they did help each other.

Mr. G. N. Rangaswami Ayyenger,—Millsls 5pecialist—stated
that among the variows methods of combating dizeases—preventive
or curative—the development of immune or dizease-resistant strains
by breeding and selecltion was one of the most promising. Good
work, he said, had already been done in this direction by breeders
especinlly against fungus dizeases, as for example in producing rust
-resistant wheate. At Coimbatore, Paddy Breeding Station, it was
found, though purely by coincidence, that a new strain, (. E. B. 24
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proved resistant to FPaddy Blast, In work of this charactera de-
tailed study of the varions minute morpholagical charactersof the
varjeties dealt with was needed, as also a great deal of patience.’ In
his opinion, thongh breeding methods gave good promise, their uss.
Fulness shauld not be strained too much, since the qusstion of hreeding
for resistance to disease was still in the initial stages of investiga-
tion.

Rao Sakib M. R. Ramaswami Sivan,—Govt. Lect. Chemist—re.
plying to the eriticism of Mr. Vallingiri Goundar thought that his
remark as to a want of co-operation among the sections should have
been baeed on incorrect information and remarked that in cAfe any
help was required he was free to come ta the Institution and take the
advice and help of the heads of sections. As to the results of re-
search work conducted at the Research Institute, he confessed thet
there might ba many failures but such failures wore of value since
success 15 usually built on perhaps a series of fallures.

M7, Austead stated that the Agriculturnl Department was taking
all possible measures to carry a knowledee of improved methods
to the doors of the ryots. Leaflets in vernaculars couched in plain
popular language were prepared and distributed. Lectures and de-
monstrations were given on occasions when people congregated at
fairs and festivals, and he assured Mr. Goundar that all possible
steps were being taken in this direction to help the ryat.

My, Venkatabrishne Mudaliar —dssistan Miycologist —gave a
short account of the history of development of corative methods,

My. Kriskna Menon replying to criticism remarlked that the
Smut alluded to by Mr. Goonder was the “Long Smut"—diforent
from the “Short Smat,” which is generally more common and iz
easily checked by Copper Sulphate stecping.




