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Effeet of Hormones on the Sugar Level of Maize
(Zea mays L. ) Plants

by
R. V. MUSItA!, HART SHANKER? and A, K. PATHAKS

Introduction: Mortimore and Ward (1064) reported that physiological
vigour depends upon o steady respiration rate supported by a continuous
supply of carbohydrate reserve, always assuming an adequate and : balanced
level of nutrients, When the vigour of a plant drops below a certain’level
bocause of stress conditions under which it is grown, it - becomes:-susceptible
to invasion by cerfain saprophytes and weak parasites. Craig and Hooker
(1961) working with Diplodia stalk rot found that a decrease in-the sugar
level of the stallk causes sencscence of pith tissue and susﬁﬂptibiiifj “to

pathogens.

Though a considerable amount of work has been reported in literature
as regards the effect of hormones on the elongation of plant (Brain ef al.
1954, Gray, 1957; Marth et al. 1956; Yabuta el al, 1941) little work has
been done concerning its cffect on the chemical composition of’ plants.
Stuart (1938) studied the effect of 0:01% soultion of TAA on kidney bean
cuttings and found an accumulation of carbohydrates in thecut ends ‘which
swere in the solution for four hours. Mitchell and Stuart (1938-39) have
further shown that when TAA was applied to bean cuttings there was
an accumulation of sugars. West (1049) also found a temporary increase
in the total available carbohydrates in the stem of Bueck-wheat when
treated with 2, 4-Dichlorophenoxy acetic acid. Greulach and Singh (1049)
concluded that the leaves of NAA freated plants had a higher rate of
photosynthesis per unit area than control plants. Me-Illarth (1950) while
studying the effect of maleic hydrazide in the form of di-ethanolamine salf
on the growth of cotton plant found that the leaf blades of treated plants
contained more carbohydrates than the leaf' blades of the control plants.
Dastur and Bhatt (1956) found a greater acoumulation of cane sugar in the
leaves of the hormone treated cotton plant.

- The present investigation was undertaken to study the sugar levels:
of the maize plant as affected by application of some hormones.

Materials and Methods: Maize plants ( Zea mays L. variety Ganga-3 )
were grown under greenhouse conditions in pots containing 20 kg. soil. Tach
pot contained & single -plant. The soil was taken from the Farm at
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Government Agricultural College, Kanpur. Pots were fertilized at 120 kg.
N, 60 kg, P,0,and 60 kg. K.0 potash per hectare supplied as Calcium
ammonium nitrate, Super phosphate and Potassium sulphate respectively-
The seeds were sown on March 22, 1967 and the harvesting was done on
14th June, 1967, Prior to sowing the seeds were soaked for twenty four
hours in aqueous solutions of hormones having various concentrations. The
hormones and their concentrations used in the experiment were: (1)
Gibberellic Acid (2) Indole Butyric Acid (3) Indole Acetic Acid and (4)
Naphthalene Acetic Acid each at 5, 10, 15 and 20 ppm. Control sceds
were soalked in distilled water.

The treatments were replicated nine times and pofs randomized
within each replicate. The pots were rotated periodically to reduce the
effects of localized environmental condition in the greenhouse. Samples
were taken 8, 9 and 12 weeks after sowing, collected at 11 a. m. on each
sampling date. INach sample prepared for chemical analysis was composite
of tissues from three corn plants, each plant taken from single replicate.
Thus at the time of harvesting only three replications were left. Composite
Samples of three different tissues of leaf, internode rind and pith from the
corn plant were analysed. Samples were analysed for reducing sugars and
sucrose by methods described by Ward and Johnston (1962).

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

Analysis of maize plant tissues from hormone treated seeds revealed
that these hormones have helped plants to maintain higher concenfration of
sugars in their tissues than the control ones. Maximum increase of the
sugar content is observed in the maize plant tissues from Gibberellic acid-
treated seeds. Keeping in view their effectiveness in bringing about an
increase in sugar content, the wvarious hormones ean be placed in the
following order: GA>NAAS>IBA>TAA.

Asis evident from the Table that among all the concentrations aof
Tndole acetic acid, 20 ppm. has given the highest sungar content in maize
plant tissues, while in the ease of other hormones »iz., GA, NAA, TBEA Dbest
results are obtained by soaking the seeds in 15 ppm. solutions. Use of the
higher concentrations of these hormones have not resulted in further higher
concentrations of sugars, instead a decrease is noted in the conecentration of
sugars by using a higher concentration 7. e, 20 ppm. Possgiblity that still
higher concentration of these hormones may become toxic also cannot be
ruled ouf. However, no consistent relationship was found bhetween reducing
sugar or sucrose alone with the hormone treafment of soeds,



The Madras Agricullural Journal

184

-

JELL - Leez T gee 111 g.L1 o086 €9 0-L g9 (1094 perni3sip w
o . poeruog) [oajzwoey
TOE . BT 8.0 0.51 0:61 £-08 L 6L L9 0
R &g 6.5¢ §-£1 055 106 9.8 06 . i) a1
£35 668 ¢80 081 9.15 L FE Bl .8 aL ot
g0z gl 9,49 Ll 561 8.15 a.L 08 L g - VVN
£.05 8.8¢ ¥.L0 551 G-61 0.02 5.0 o8 0L 0z |
108 L85 0.L8 611 961 1.6% .9 6L 6.9 et
&0 809 - T2 911 £:81 645 0.9 Ll 9.9 01 .
L-ST 6-05 g.co oIl 6.L1 0.4 5.9 ) 7.9 g - VVI
0 0z z0¢ 6-8¢ g5l .61 .08 89 08 69 05
515 LI L 9.21 $.07 L1 8.9 7.8 ) |
&0% €0k G go I-71 0.61 08 g0 6.L 8.0 or
61 £.8¢ .98 ST L 8I e85 19 o) 7.0 ¢ - var
6-81 %65 9.08 601 9.L1 2.62 L9 g-L 0.9 0z .
055 §-ug 9.6¢ el 1:65 6-98 16 L6 a8 o1
63 GFE 6-8¢ 861 356 £-26 L§ g6 &g ot
115 238 1.80 9.1 361 .8 2.8 8.9 Lt e Vo
(rn) (o) (6) (s) < (L) (9) (¢) {r) (g) (%) (1
. o (uxdd) .mlonn.unnn-_
. JO ﬂ.u._ﬂ_ﬁﬂruﬁ.__ﬂﬂﬂﬂu
LOOFT  LO~S-FG  LOFGI  LO-OF1  LOU—TE  L0.T-ET  L0-9-FL  L0~9-FG  LO~F-Gl oyup Fuydwmug ~ STHOWICH
gaid epouitaguy o T .-J”.m.u. w.m..mm.ﬂﬁ”_ﬂl.:i R :mle.m..._.. S Immﬂ.m.lllr.

biam fiap fo 3bojusosed #o sanesyy qupid szivw wi (esodone enyd sdpbne futonpes) edvbne fojog -araEvy,



Effect of Hormones on the Sugar Level

185

Since the sugar content of maize tissues is influenced by hormone
treatment of the seeds and that the sugar level in the plant tissues is
considered as a measure of plant vigour and resistance to plant diseases, it
is evident that the treatment of seeds with hormones can be used as an
effective means for making the plants resistant to invasion by saprophytes

and parasites.
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