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SELECTED ARTICLE

CULTURAL METHODS OF CONTROLLING
PLANT DISEASES*

SINCE the day, sixty years ago, when the Madras Agricultural Depart­
ment was born, views on many agricultural problems have undergone 
a profound change. This is especially the case in those branches o f 

the subject which deal with the pests and diseases o f crops. During the past 
fifty years enormous strides have been made in medical knowledge o f all 
kinds, including the health of plants.

An incessant war is carried on between man and insects, fungi and 
bacteria, and many are the methods which have been recommended to combat 
these pests which take an enormous annual toll o f our crops and stored 
products, and also o f life o f man and beast.

Despite this, agricultural practices have been remarkably little influenced. 
It seems so obviously the right thing to ascertain the nature and life history 
o f a pest and then to attack its weakest and most vulnerable phase. This, 
however, does not get to the real root o f the problem, and in most cases is only 
a palliative. The hosts of the enemy remain, undiminished at their source, 
and the remedies have to be constantly applied. It is now being realised that 
direct attack by assault and battery is nearly always useless, and entomologists 
and mycologists.are being rapidly transformed into plant pathologists, bringing 
these subjects into line with new developments o f medical thought. A more 
insidious technique has begun to appear, which may be called perhaps the 
“  cultural ”  method o f preserving plants in health. The presence o f the 
pest is ignored in this technique, and no direct attack is made on it.

In his Presidential Address to the Agricultural Section o f the British 
Association at Toronto as long ago as 1924 Sir John Bussell said: “  these 
cultural methods of dealing with plant diseases and pests offer great possibilities, 
and the close study jointly by plant physiologists and pathologists o f the 
response o f the plant to its surroundings, and the relationships between the 
physiological conditions o f the plant and the attack o f the various parasites 
would undoubtedly yield results o f great value for the control o f plant 
diseases.”

By Rudolph D. Anstead, M.A., C.I.E., Retired Director of Agriculture, Madras 
Presidency in The Madras Agricultural Journal, Vol. XXIV , No. 8, August 1836.
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Mycologists and entomologists are turning their attention more and more 
to the effects o f soil and climate on the incidence o f disease, and it is now 
becoming generally recognised that there are vaslj possibilities o f controlling 
many plant diseases, not by attacking the disease organisms themselves, but 
by controlling conditions in such a way that these organisms are unable to 
develop because they find the conditions imposed deleterious to them. 
Though the organisms are present they are unable to become effective because 
the conditions are not favourable to them.

For example, MacRae pointed out that foot rot (Helminthosporium) o f 
wheat in Northern India occurs only on early sown fields, and the remedy 
is not to spray, but to delay sowing until the cold weather sets in, and the 
temperature imposes conditions unfavourable to the development o f the 
fungus. This is a purely “  cultural ”  remedy based on a study o f conditions 
which favour the crop and are unfavourable to the disease.

It is well known that a plant, or an animal, in good vigorous health is 
resistant to disease attack when subjected to infection. It is the plants or 
animals which are ill-nourished and weak which fall easy victims. Hence 
the plant pathologist has in recent years turned his attention more and more 
to the study o f the factors which maintain a plant or animal in vigour. When 
these are known it is often possible to provide for resistance when an epidemic 
o f some sort, insect or fungoid, come along. .

In 1924-25 the demonstration areas under cotton at Chendathur in the 
Fourth Circle were perfectly healthy, while all round the cotton on the ryots’ 
fields was attacked by “  black arm ”  and looked as if a fire had been through 
them. All that had been done on our demonstration areas was to employ 
correct cultural methods. Dr. C. L. Withycombe dealing with the “  frog 
hopper ” ' pest o f sugarcane in the West Indies said that, “  canes do not 
necessarily show serious blight ”  when frog hoppers have been abundant, nor 
is an abundance o f “ the insect a necessary condition for serious blight,”  
and he maintained that the controlling factor was often the presence of plenty 
o f water physiologically available to the canes, a factor which could be 
arranged for. Again, cotton leaf-spot (Altenaria longipediciliata) is a weak 
parasite able to infect weak tissue only under the most favourable circum­
stances, and yet in Trinidad when cotton is water-logged or has poor root 
growth it becomes a serious pest. (Empire Cotton Growing Review, V. 1.48).

Tunstall when reviewing tea diseases and their remedies (Quar. Jour. 
Indian Tea Association 1920) puts cultural methods, such as improved 
drainage, removal o f excessive shade, and clean pruning, before direct 
methods like spraying, and work in Ceylon has shown that tea bushes which 
fail to recover after pruning and are attacked by Diplodia are really deficient 
in reserves o f food. Wallace again, concludes that all the available evidence 
points to “  leaf scorch,”  a frequent cause o f loss to orchard growers, arises 
from defective nutrition and unsatisfactory water supply, cultural defects
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which can be remedied by drainage and manuring. (Jour. Pomology and 
Hort. Science VII, 1 and 2).

Rotation o f crops will sometimes prevent disease attack. A  case in 
poigt is the betel vine in the Madras Presidency which when grown 
continuously on the same land is apt to become infested with Phytophthora wilt 
disease, absent when rotation is practised.

Eelworm attack on sugar-beet and potatoes is a danger. In Germany 
in 1876 this pest became so widespread that twenty-four sugar-beet factories 
had to be closed down. The remedy lies in rotation o f crop. Beet should 
only be grown once in four years on the same land.

Another method is that adopted by the plant breeder who, in many cases 
has been able to evolve new strains highly resistant to particular diseases so 
that the actual presence of insects or micro-organisms may be ignored. One 
o f the latest examples o f this method is the evolution o f a “  blast ”  (JPiri- 
cularia) resistant strain o f paddy at Coimbatore. Many other examples 
could be quoted. The strains o f wheat resistant to rust produced at Cambridge 
by Sir. R. H. Biffin are world famous, whilst varieties o f potatoes resistant to 
virus diseases, and Poplar hybrids resistant to canker are well known.

An interesting example in this direction is the case of apple scab. At 
one time it was thought that this fungus pest could only be controlled by 
constant spraying, but experiments at the East Mailing Research Station 
in Kent (England) have shown that certain rootstocks induce resistance, 
while others induce susceptibility to the disease. Hence it is possible to 
select rootstocks on which to graft apples which will help the grower to ward 
off the scab disease by.a cultural method, and spraying is then unnecessary, 
or at any rate more effective. It is o f interest to note that trees which were 
well manured benefitted from spraying more than trees on starved land. On 
the latter the disease is apt to be so bad that any control is impossible.

The internal condition o f the food plant in relation to insect attack is 
of importance. The association o f particular species of insects with particular 
food plants has resulted in an adaptation on the part o f the insect with regard 
to the physiology o f its digestion in a manner best suited to its requirements. 
Many insects fail to live on other than their normal food plants. The resist­
ance or immunity o f'a  plant to insect attack is often due to factors closely 
associated with the physiology o f the plant, probably the presence or absence 
o f particular substances in the tissues of the plant. Thus Andrews showed 
that the vitality o f Helopeltis, the “  mosquito blight ”  of tea is directly 
controlled by the suitability or otherwise o f the food supply, and when a 
constant supply o f soluble potash is applied to the roots o f the tea bush it 
will remain immune from attacks for a long time.

Sugar-beet develops a specific disease in the absence of Boron : Oats 
suffer from a grey fleck disease in the absence of Manganese, though only one 
part in a million may be necessary to prevent this : Zinc appears to be
essential for fruit trees which are otherwise attacked by rosette disease.
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This leads to the question o f vitamins which have been found to he so 

essential to the health o f animals and man. Pioneer work carried out by 
the Madras Agricultural Department by Lt. Col. McCarrison, Viswanath, 
and others has indicated that there is a relationship between the supply of 
vitamins and the organic content of the soil, and has emphasised the import­
ance of maintaining the humus content qf soil. (Mem. Dept, of Agri. in 
India, Chem. Series, IX . 27. Indian Jour. Medical Research, IV, 4).

The plant apparently obtains vitamins from the organic matter, possibly 
directly, and these vitamins are handed on to the animals which feed on them. 
The author would suggest that it is within the bounds of possibility that the 
vitamins are just as important to the health of the plant as they are to the 
health o f the animals, and that it is not likely that the plant is merely acting 
as a transferring medium for these essentials of health. There is a growing 
mass o f evidence to prove that when the humus content of the soil is allowed 
to run down below a certain level crops become increasingly subject to 
diseases o f all kinds. Hence the importance o f the use of organic fertilisers 
like activated composts.

Sir Albert Howard claims that in another fifty years time all plant 
diseases will be dealt with along such lines as have been here indicated, and 
that spraying machines and the like will only be found in museums. Though 
the author is not prepared to go quite so far as that, he does maintain that 
in the future more and more attention will be devoted in the campaign against 
plant pests and diseases to the cultural method o f attack rather than to the 
shock attack o f the sprayer, and he trusts that the Madras Agricultural 
Department, which he had the honour and privilege at one time to serve, 
will be found at the end o f the next fifty years in the forefront of the battle 
in the same proud position which it has occupied since the day it was founded.
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