100 The Madras Agricullural Journal

gtrains, il half of the entire area under cumbu in the nine districts is
brought, under the hybrid strains. Six more hybrids have - passed
the experimental stage and await trials in the districts. . When
the trials are completed, these too will be available for spread
according to the special needs of the different tracts. in this
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Preireatment - A New Aid for Improving Crop Yields

By :
T. R. NARAYANAN, 5°sc. (Ag.), M. A. (Cantab);
Plant Physiologist

It is the object of this paper to just outline a few of the
results obtalned in the direction of improving yields' by a new
method—that of supplying nutrient elements to plants before they
ATE SOWI, -

Tt is course a truism to say that good crops are assured by
good manuring, in the same way as good food makes-for sturdy men
and women. What is not so widely known is the fact that for plants
t00, a little help in the early stages, goes a long way in.improving
the subsequent growth and their ultimate yields in the same manner
as a liberal supply of milk and milk products to children helps in
laying the foundation for a strong and healthy manhood. The basie
principle underlying the idea of pretreating seeds with nutrient salts
ia to introduce into the seed enough of the madjor nutrients like
phospliorus and potassium in a readily available form, sufficient to
carry the young plant through its early stages, before its root system
is sufficiently developed to make full use of the available supplies of
these nutrients in the soil. '

In the present day context of all-round scarcity, for everything
from a match box to 2 motor car, it is imperative to use what we do
have, to the best advantage a-n%ﬂﬁé‘“fﬁﬂinh%gn a long way, The
question of supplying fﬂrbilizarﬁ.ﬁt&ﬂ%iidhlﬁlﬁﬁ_ ; qgtion to this rule
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and -in recent years, attention is being directed towards a more
eflicient. use of fertilizers. by means of split doses, fertilizer
placement, at optimum depths, by seed coating cte. Among the
various methods that have been tried with the object of making
available a larger quantity of nutrient elements to growing plants the
one suggested by the English workers, Roach and Roberts in 1948
deserves a special mention. These workers investigated the possibili-
ties of this method, both as a means of supplying major plant food
elements like phosphorus and potassium and as a means of correcting
trace element deficiencies. They found in the case of oats, that by
soaking the seed in about one-third of its weight of a solution of
tri-basic potassium phosphate and sowing the treated seed in a -
phosphate deficient soil, the yield could be improved from 17 bushels
(820 lb.) of grain to 25 bushels (1,050 1b.) per acre, an increase of
nearly 47 per cent, The straw yields too, showed a corresponding
increase. Similar large increases in yield were also observed in the
case of other cereals, like wheat and barley, although the optimum
concentrations of the soaking liquid were different for these grains.
The phosphate imbibed by the seeds was deposited mainly on the
husk, and was liable to get easily washed off in running water.

_ This method as would be realised, has'a number of very marked
-advantages, if only it could be substantiated on large-scale field

trials for our major food crops. It is an easy and convenicnt
method, it is simple and does not eall for any elaborate equipment,
1t is comparatively cheap and can be adapted for a variety of crops
and various types of nutrient solutions and as such the method can
be regarded as having very great potential practical importance as
an agronomic method.

Prel’'minary studies were accordingly initiated at Coimbatore.
to see how far the growth and yields of some of our Indian erops
could be improved by the use of this presoaking technique. The
general method was to soak a known weight of sced in one-third of
its weight of a solution of the appropriate salt, the quantity of the
solution being such as to get all absorbed by the seed in the course of
24 hours. The soaked seed was then air-dried by spreading it
thin in a wide tray, with occasional turnings to ensure uniform
drying. . A wvariety of nutrient salts were tried in various
concentrations on paddy, ragi, groundnut, bengalgram, blackgram
and cowpea: Hxceptin two ecases where field trials were carried
ouf, the results below are thosec obtained from pot culture studies.

In the case of paddy, it was found that by presoaking the
seed in a 20 per cent solution of tri-basic potassium phosphate the
grain yield was improved by as much as 39 per cent in pot enltures
and 13 per cent in field trails. When a lower econcentration of
10- per centof the same salt was used, the inerense in grain was
21 per cent - in pots_-and 10 per cent in the field. With ragi soaked
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in 20 per cent tribasic potassium phosphate. there was an‘incrense
in yield of nearly 60 per cent in grain and 40 per cent in straw.
In 1he case of pulse crops the most uselul solutions, as well as 1heir
optimum strengths were found to be quite different from those found
best for paddy and ragi. Tor instance, in groundnut the yield was
jmproved best, only by mono-potassium phosphate, used at a
concentration not exceeding 2 to 5 per cent. Higher strengths
inhibit ‘seed germination. This is in line with the observation made
on wheat by Roach and Roberts, where the growth was -adversely
affected by concentrations of more than 5 per cent, ' of the soaking
liguid whereas barley and oats could tolerate up to 30 per cent. For
bengalgram and ecowpea a 20 per cent solution of calcium phosphate
svas found to be the best and gave the highest increase in yields in
the preliminary trials. - It must also be mentioned that for blackgram,
none of the solutions that were beneficial to other crops, were found
to be helpful, in increasing either growth or the yield of pods.’

In the case of cotton, some striking results have been reported
from Indore, as a result of presoaking seeds in nutrient salt solutions.
For this crop ammonium sulphate and mono-potassium phosphate
were found the best two salts among all those tried and these gave
an increase .in kapas yield of 157.9% and 126% respectively, as
compared to the controls.

1t would be clear from these resulls that there are undoubted
possibilities in this new technique of presoaking seeds before sowing
them and giving them a better start in the early stages of growth,.
It is also clear from the studies carried out so far, that for each crop
there seems to be a particular concentration of a specific sult, which
is the most helpful in improving growth.

As a variant of this technique, we may cite the use of growsh -
promoting chemicals. These growth-promoting chemicals or growth
hormones as they are termed, have been found ‘to have very far-
reaching and varied effeets on plant growth and development, even
in very minute doses, more or less on the same lines as vitamins have
in human and animal nutrition. A preliminary trial conducted at the
Nanjanad Research Station on potatoes, indicated that the yields
could be improved by nearly 33 per cent. by soaking the tubers
before sowing, in svitable diluvions of these growth-promoting
chemicals, such as indole-acetic acid and indole-butyric acid.

Yet another variant of this pre-treatment technique may also
be cited on this oceasion and that is the process called vernalisation.
This process consists in essence, in subjecting soaked seeds or young
geedlings to certain modifications of light. moisture and temperaturo.
It was first described by the Russian biologist Lysenko and the term
vernalisation itself is one that was coined by the Russians, when they
attempted to convert their long duration’ winter wheats into spring:
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wheats of a shorter duration. The potentialities of this method too,
in regard to shortening the duration of rice under South Indian
conditions, without diminution of yield, bave been sludied ab
Coimbatore for abous threec years. A fairly extensive series of
experiments have been carried out in the field as well as in pot
cultures and it was found that there was a distinet positive response
in the yield of certain varieties of paddy, when subjected to vernali-
sation. The increase in yielld was found to range from 14 to 38
per cent in the case of grain and from 7 to 34 per cent in straw.

The f ew examples that are given above would serve to show,
that the method of pre-treatment is one that holds out a distinet
promise of becoming one of the most helpful methods towards
maximisation of crop productlon and as such deserves to be explored
to the fullest extent that is possible by us.

Pre - Sowing Treatment for Seeds of some
Cultivated Plangs
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Seeds of many cultivated plants do not germinate easily,
Dormancy and impermeability of seed coat act ag the main barriers
in their germination. There are several methods of ssed treatment
for improving seed germination. But due to the complex nature of
these treatments the agriculturist is unable to exploit them under our
conditions, but is compelled to adopt a heavy seed rate to make up
for the low seed germii ation. This entails a heavy loss of seed and
cumulatively the waste of seed runs to several lakhs of rupees.

Trials at the Agricultural College, Bapatla with varions
methods of seed treatment, have shown that heat through water is
the simplest agency for overcoming impermeability of seed coats
and secure increased germination. The response given by some
cultivated plants, the method of treatment needed for each and the
resull.ant advautages are briefly given below.

Wx!d Indigo (Tephrosia purpuren) Fempali — "Pelugn; Kolingi — Tamil.—
This is a green manure erop grown extensively im South Indin swd tho annpal
conpumnption of sead is estimatod at &,000 tons, Pre-treatmont by steeping in water
at 40 ° € for five minutes induces ovor GO per cent germination in a week's time, ng
ngninat 15 to 30 per cont securod with the ecods normally ina month’s timo. Tho
pre-snwing treatment i simplo, cconomical and is far bettor than tho oxisting mothod
of pounding the seeds with gand,



