https://doi.org/10.29321/MAJ.10.A03657

Chemical Constituents of Fluc-cured Tobacco (N. tabacum )
as Affected by Application of Hormones

by
R. V. MISRA, HART SHANKER and A, N. PATHAK"

Although' the effect of hormones on elongation of plants is well
recognized (Brian ef al, 1954, Gray, 1957; Marth el al 1956; Yabuta
et al 1041) little information is available concerning its effect on the
chemical composition of plants (Stove and Yamaki, 1957). It has been
shown by many investigators (Schmuck, 1924; Kovalenko, 1935; Sastry,
1958) that within certain limits quality in the flue-cured type is directly
proportional to sugars and inversely to nitrogenous constituents. Taking
sugar and nitrogen figures, it appears that the Indian leaves generally
contain less total sugars and more nitrogen than what is desirable.

Stuart (1938) and Mitchell and Stuart (1938—'39) while using IAA
found an accumulation of carbohydrates in bean cuttings. Similarly Wost
(1949), Grenlach and Singh (1949), and Mc-Illarth (1950) using 2, 4-D, NAA
and Maleic-hydrazide respectively noted an inerease in the carbohydrate
content of hormone treated plants. Dastur and Bhatt (1956) found a greater
accumulation of cane-sugar and starch in the leaves of the hormone treated
cotton plant. They did not find any effect of hormone on the nitrogen content
of stems and leaves, but the reproductive parts showed consistently higher
nitrogen content than control. Yabuta efal (1943) and FParups (1 950)
reported a decreased nicotine content in hormone treated tobacco plants.

Keeping the above facts in view, it was considered desirable to
investigate fully the effect of some hormones on the chemical constituents
and subsequently on the quality of tobacco.

Material and Methods: Tobacco plants (N. fabacum var. Harrison
special ) were grown under green house conditions in pots containing 20 kg.
soil. Bach pot contained single plant. The soil was taken from Students’
Instructional Farm, Government Agricultural College, Kanpur. Pots were
fertilized at 16 1b. N, 50 Ih. P,0. and 40 Ib. potash per acre, supplied as
Calcium-ammonium nitrate, Super phosphate and DPotassium sulphate
respectively. The nurseries were sown on 14th September, 1966 and the
harvesting was done on 1st Febhruary, 1967, Standard planting, cultivation,
harvesting and curing practices were followed. Topping was not done.
The experiment included the following treatments :
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Rates of i Tgﬁﬁ tﬂ.’f
Hormones used application [};p ;&ni{tmt-
(mg. per plant) (days alte
planting )
1. Gibberellic Acid ((A) ... UOontrol, 0°5, 1'0, -25, 4{:}, 50
) 1'5, 20
2. Napthalene acetic Acid (NAA) ... -do- -do-
3. Indole- Acetic Acid (TAA) -do- -do-
4, Indole-Bufiyric Acid (IBA) -do- -do-

The plants were sprayed with aqueous solutions of hormones.
Control plants were sprayed with distilled water. The treatments were
replicated four times and pots randomized within each replicate. The
pots were rotated periodically, to reduce the effects of localized environ-
mental conditions in the green house,

Composite samples of the leaves were prepared from all the four
replications. The leaves were analysed for Starch (Colorimetric method.
using iodine ), Sucrose and Reducing sugars (Iodimetry) by the standard
methods as described by Ward and Johnston (1962). Total nitrogen was
determined by the Ijeldahl method for tobacco samples containing
nitrates as deseribed by A. 0. A.C. (1960). Samples were analysed for
nicotine by the method of Cundiff and Marlunas (1955).

Results and Discussion: The results of the experiment are being
presented in the graphical form.

I. CarnonypraTEs: Analysis of cured tobacco leaves, sprayed
with four chemical hormones wiz., GA, NAA, IBA and TAA for carbo-
hydrates revealed that these hormones produced some effect on the
carbohydrate content. It can be observed that application of hormones
has resulted in increased carbohydrate confent of the leaves, The tobacco
leaves have been analysed for following carbohydrates :

(a) Starch
(b) Reducing sugars
(¢) Sucrose
(a) Starch: . Hormone application has resulted in increased starch

content of leaves. This may be probably due to the fact that the leaves
of hormone treated plants had a higher rate of photosynthesis per unit
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area than the control plants. The results are in agreement with the
findings of Dastur and Bhatt (1956). Keeping in view their effectiveness
in bringing about an increase in starch content, the various hormones can
be placed in the following order :

GA > NAA > IBA > TAA

Increasing rates of application have further contributed to the
increase in starch content of leaves. A general increase is noted in the
starch content of leaves with increasing rates of application. As regards
the time of application, medium and late applications were most effective
in increasing the starch content of tobacco leaves. Maximum increase of
54°3 per cent for starch was observed with the application of 1'5 mg. GA per
plant 50 days after planting. TFurther increase in the rate of GA application
viz.,, 20 mg. per plant, at the same date brought negligible decrease in
the starch content of leaves.

(b) Reducing sugars: The effect of application of various horomones
has a pronounced effect upon the sugar content of tobacco leaves.
Reduting sugar content of tobacco leaves increases with the application of
hormones, Of the hormones used, GA exercises the most significant effect
in increasing the reducing sugar content of leaves. Other hormones are
less effective in increasing the reducing sugar level of the leaves. The
order of the hormones as regards their effectiveness in increasing the
reducing content is as follows:

GA > NAA > TIBA > IAA

Hurther increase is noted in the reducing sugar level of the Jeaves
with increased rates of application. Late and medium time of applications
have proved most effective in increasing the reducing sugar content of the
leaves, Maximum increase of 303 per cent for reducing sugars was
observed with the application of 2'0 mg. GA per plant, 50 days after
planting,

(c) Sucrose: As is evident from the graph, the application of
hormones has helped tobacco leaves to accumulate more sucrose. The
highest level of sucrose has been found in tobacco leaves treated with GA,
Other hormones, viz.,, NAA, IBA and TAA wero less effective in increasing
the sucrose content than GA. The hormones in order of their effectiveness
are as under :

GA > NAA > TBA > TAA
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Significant increase in the sucrose content of the leaves has been
noted ~with higher rates of hormone application. Medium and late
application of hormones are more effective in bringing about an increase
in sucrose content than the early application. Medium and late application
are more or less similar in their effect. The application of 2'0 mg. GA
per plant, 50 days after planting has given the maximum increase of

273 per cent for sucrose. The results are supported by the findings of
Dastur and Bhatt (1956). '

II. Nicoring: The graph reveals that nicotine content decreases
with the application of hormones. The most effective hormone in reducing
the nicotine content is GA. The other hormones are less effective and
" their order of effectiveness is NAA > IBA > TAA. The effect of rate and
time of application is also visible. The effectiveness of hormones increases
with the increase in rate and late date of application. 1'5 mg. GA per
plant, applied 50 days after planting has been most effective in reducing
the nicotine content, bringing a reduction of 227 per cent. Higher rate
of GA application viz., 2'0 mg. per plant, at the same date has resulted in
21'1 per cent reduction, which is slightly less than the reduction obtained
by application of 1'6 mg. GA per plant. The results are in corroboration
with the findings of Yabuta ef al (1943) and Parups (1959).

ITI. Torarn NiTROGEN: Like the carbohydrates (Starch, Reducing
Sugars and Sucrose) total nitrogen content of tobacco leaves also increases
with hormone application. But the magnitude of increase is considerably
less in their comparison. A maximum increase of 75 per cent is noted due to
application of 2:0 mg. GA, 50 days after planting. The order of effectiveness
of hormones is same as for carbohydrates i.e. GA > NAA > IBA > TAA,
The rates and dates of hormone application affect the total nitrogen

content of the leaves and increase occurs with higher rates and late
date of application.

Since the carbohydrates (Starch, Reducing Sugar and Sucrose) and
nitrogen content of tobacco are influenced by hormone application and, that
the quality of flue-cured type is directly proportional to sugars and
inversely to nitrogenous constituents, it is evident that the application of
hormones also affects the quality of tobaceo. It is observed from the
experiment that an increase occurs in carbohydrate and nitrogen content
of hormone treated plants but the magnitude of increase in nitrogen
content is considerably less than the carbohydrates. This suggests that
application of hormones improves quality in flue-cured types.

Indian flue-cured tobacco mostly has its nicobine within range of
1 to 1'5 per cent ( Anonymous 1956 ). According to Garner (1951), while o
distinetly high nicotine content (about 3 per cent) is usually objectionable,
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it is also true that a very low content of nicotine in a tobacco produce-
porhaps less than 1°5 per cent-will be unsatisfactory, despite the popular
belief to the contrary. A number of measures for increasing the nicotine
content of flue-cured type have been discussed by Gopalachari and
Gopinath (1965). It is observed from the experiment thatthe nicotine
content decreases with the application of hormones, Thus, it can be
concluded that in case the nicotine content of Indian flue-cured type is
controlled effectively, the hormone treatment (particularly GA) of tobacco
can be used as an effective treatment for improving its quality.

Summary: Effect of some hormones iz., Gibberellic Acid, Naphthalene
Acetic Acid, Indole-Butyric Acid and Indole Acetic Acid, on the chemical
constituents of tobacco was studied. It was observed that application of
hormones increased the starch, reducing sugars and sucrose cofitent of the
cured leaves. Also, there was an increase in the nitrogen content of. leaves
though to a considerably lesser degree than that of carbohydrates. A
decrease was noted in the nicotine content with the application of
hormones. Gibberellic Acid was the hormone which brought about the
greatest changes in the contents of chemical constituents. The most
effective rate and time of application was 2:0 mg. per plant after 50 days
of planting.
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