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‘Reference to Weed Control
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\

Introduction: Taking “recent’ to mean within the past ten years,
a number of new developments can be enumerated as constituting
advances in the field of agriculture. But from the view-point of plant
physiology, these developments can be narrowed down to just three or
four, viz,, in the field of plant nutrition with special reference to micro-
nutrients, photoperiodism, hydroponies, dormancy and growth-hormones.
The last one is perhaps the most outstanding, but witlin the scope of
this paper it is proposed to discuss only a single aspeet of growth
hormones, namely their®potentialities as weedicides,

#Papor road at the 1954 College Day and Conforoneo’ Symposium on “* Rocent
Advances in Agriculture,” ‘
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Growth Hormones: The discovery of the hormone system in plants
and the‘later isolation and synthetic produetion of numerous substances
whmh—regu!ata growth in plants, has been one of the outstanding achieve-
‘ments_ in Plant Physiology. The term ‘* Hormones” ‘has baﬂn used for
thﬂEE substances (From the Greek Hormacin : toset muvmg} as they were
be]mved to be produced in one portion of the plant body and manifest
their ‘effects in' other portions, but it is preferable to use the term
"glowth-rngu]n.tnra or “growth-regilating substances” when the group
of synthetic chemicals is referred to. These compounds. have an
astpmahmgiy diverse range of effects upon planis and new uses are being
constantly added to, as more is known abont the nature of the responses
that these compounds can produce. They are c&pable of regulating
growth in some port or other of the plant body, and in contrast to the '
indirect. effeets of inrecticides and fungicides that merely serve to protect
the. ,plmttﬁ from injury, these compounds act directly upon the plant
metabolism in a phiysiological sense, although in a manner that is distinet
from fertilizer materials that supply major or minor nutrient elements,

A large-scalé use of plant growth-substances has fostered within
the last ten years, a million-dollar business in the United States of
America, Creat Britain and other countries of the West, - Thus
«“2 4-D,"which was once used only in minute doses in the lnboratory was.
produced in 1048 to a total of mearly thirty million pounds, mainly for
for weed eradication,

~.The use of growth- regulating chemieals for encouraging better and
q_umkar rooting of plant cuttings is now guite well-known and is unsed
generally. by gardeners in other lands, - The main limitation to a still
wider use of these chemicals (among wwhich f3-indole-butyric acid is the
“most populm} lies in the faet that most of the horticulturally valuable
plants come under the gronp of  difficult to root™ plants, where growth-
regulators have only a moderate effect..

‘Wesd Control by growih-regulating chemicals: In 19431044
chemicals of the *phenoxy” type were studied intensively as part
of secret, woar-time research in CGreat DBritain, towards perfecting
chemieale for destroying cnemy crops: These chemicals act by over.
stimulating {he plants’ physiological processes so much as to * burn
tHemselves out”’, so to speak, The compounds “2,4-D" and “MCPA"
were {he most cffective; they were able to kill off a4ll broad-leaved
ﬂmoLy]edaunus recda growing in cerenl crops when used at dosages of
1 to 4 1B, per acre witlous affecting tho cereal crops and thereby came to
be known ns selective weedicides. Waeed killing is at present by far the
most important practical use of these ** hormoene' chemicals,

There has been in recent years gnite a plienomenal inérease in the
nge of 2. 4.D" as a weedieide all over ihe world (excopt perhaps in
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India)., The second in importance is the use -of n.lphg-nhpht-h;;ig'n_qehaéﬁiu
acid to prevent pro-harvest drop of apples, ¢ 2,4-D”. ‘@{;@-T}q}i_-;:'}_la_s.-‘-fp
potential annual market of more than 500 tons and can soon he expected
to top the list of all organic agricultural compounds.

Since 2, 4-D" and allied compounds are’ less effective against
grass weeds, new weedicide chemicals are being tested and very recenily
one or two have been claimed to be gquite effective,

v Indian work: 2, 4-D” or its near analogue, “M,C.P.A.” have
been found extremely cffective in destroying water hyacinth hjr'd,.mih_:uber
of workers viz. Mitra. (1948), Thomas and Brinivasan (1949) Lal and
Scott-Padwick (1948). Prasad (1952) found that Crag Herbicide was
effective in killing Orobanche in tobacco without injury to tobacco plants,
“2:4.D" and “MCPA" formulations like Agroxone, Fernoxone, and
Dicotox were found very effective against Convolvulus arvensis (Bindweed)
aud Chenopodium album but they were ineffective at the strengths tried,
against Spurrey. Against grass type weeds, Kalamkar and Ekbote (1953)
found that “CMU™ at 20 1b. per acre was effective ngainst Saccharum
sponfaneum, but “TCA" was not effective,

At Coimbatore, work is proceeding since 1953 ‘on weed control by
chemical herbicides. A mixture of “2, 4D" and *“MCPA” in the
form of the sodium salts at 5 1b. rate in 50 gallons per acre gave 80 to
100 % mortality in Cyperus rolundus (Nut grass) in the course of 8 to 4
weeks from spraying date and regrowth was prevented for a period of
nearly three months. A combination spray of these two chemicals
mixed with diesel oil gave a complete kill of Cyperus within two weeks.
Against Hariali (Cynodon dactylon) too, well-established - stands could
-be killed off in 4 to 5 days time by 2,4-D" and pentachlorophenol
(PCP) in diesel oil, -~ “PCP” is unable to kill off the underground
portions, but “2, D" can destroy them. to some extent. The plote so
treated were free of ‘Zariali for over two months. Ior complete
eradication a combination of herbicidal and cultural measures seems 1o be
necessary.

A-good deal of valuable information has been gatheéred already on
the efiect of numerous weedicide chemicals on a wide variety of weeds
and the work is being continued..

A new method has been devised and used for the detection of
toxicity left in the soil when the land is sprayed with herbicides, to see
when it is safe to use that land again for cropping. ‘The method is based
“upon the reduction of growth in cucumber seedlings by varying concen-,
trations of growth-regulating substances. From these studies it was
noted that residual toxicity was less persistent in “MCPA” than with
“2 4-D",
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‘Work is also' in progress at Coimbatore on the control of Siriga
by the use.of the hormone type of weedicides, -

It is hardly necessary to stress the fact that a great deal of work
still- rémains to be done, in testing the latest herbicides against the
nii&.jﬁr weeds in India and especially in Madras, in the case of trouble-
some. and persistent weeds like Hariali, Kikuyu grass and Cyperus.
Spurm]r and Oxalis are two bad weeds on the Hills for which cffective
and inexpensive control measures are yet to be found. Woody weceds like
Lantana and Gorse are also-guite a problem in certain areas, These
require a different type of herbicides and much work is needed before
effiective control measures can be suggested.

A vast unexplored field of work lies before us in this weed control
problem. The im portance of fundamental research is also to be kept in
mind, if any large-scale use of chemicals is envisaged for weed control
purposes. In fact it may be said that even in the advanced countries of
the West, real knowledge on the fundamental aspects as to how exactly
these hormone chemicals act on plants, to bring about such multifarious
effects ranging from weed control to prolonging the cold storage life of
fruits; has somewhat tended to lag behind their commercial exploitation
for agricultural purposes.

The future prospect would seem to be a vigorons search for a
chemical that would be as effective on grassesas 2:4-D is on broad-
leaved weeds. The next development would be a particular best weedi-
cide for a particular weed in a particular crop. Better formulations of
herbicides . to minimise spray-drift damage and increase lethal effect on
weeds, are other desirable developments.
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