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One f the marked effects of some auxins on plants is the
1apid depletion of carbohydrate food reserves. THis was ob3erved
in the morning glory plant by Mitchell and Drown in 1945; in the
bindweed by F. G. Smith et al. in 1947; ia buckwheat by Wort
in 1951; and in broad bean by Hofmann and Sclmeling in 1953  ح ه

It has also been noted by Sell et al in 1949 that red kidney bean
lants treated with 2, 4-D slowed an accumulatio of proteins,
amino acids, lipids and reduction of insoluble carbohydrates.

The present investigation was designed with the aim of
studying in more details, the effects of 2, 4-dichlorophenoxy
acetic. indole acetic and naphthalenc acetic acids (abbreviated as
2, 4-D, fAA and NAA respectivcly) on the different carbohydrate
fractions of Zea maye.

Metkads :urتd 'Tعe hriaue

The grains of Zea mys were procured fram the Ministry of
Agriculture. Samples of the grains were soaked for 24 hours in
2, 4-D, IAA and NAA (5 p.p.m., 10 and 20). Another sample was
soaked in pure watcr for comparison. After soaking, the grains
of each sample were sown in separate plots with 6 replicates for
each treatment and each replicate with 40 plants.

The plants were given 200 kgs ammonium nitrate per feddar
as recommended by the Ministry of Agriculture.
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Sanples of tle leaves were collected from the plants at
random and air dried at 7GC tiIl constant weight as obtained,
After that the leaves were finely powdered and lept desiccated
for further analysis of the different carbolydrate fractions. THese
samples were taken twice, the first being after one month from
sowing and the second after two months.

Analysis of the different carbchydrate fractions was carried
out accoding to the Proccdures adopted by Naguib 1962 and 1963.
Nucleoprotein pentoses were estimated after hydrolysis oF tle
٢lant residues using 5% trichloroacetic acid for one hour at 10C
which accured the complete hydrolysis of both riboucleic and
desoxyribonucleic acids without further hydrolysis of any other
polysaccharide fraction. Five replicates were analysed for each
treatment.

Results

F-.F:عa t of the acids ater cne mcntb. Table 1 shows the
mean values of the diFferent carbohydrate fractions present in
the control as well as the diffcrently trcated one month old
corn Icaves, cxpresscd as mgms sugar per 1 gm dry weiglt.

EfFee٤ oF 2, 4D: 2, 4-D dccrcased the total carboHydrate
content except when the grains were soaked in 10 p.p.m. wHere
1he acid had no effect. Furthermore, inspite of the fact that the
soluble sugars formed a very small fraction of the total carbo­
lydrates, yet the fluctuations of the different fractions were
somewhat remarkable. Thus in the control samples, sucrosc
seemed to participate by nearly one fourth the total soluble
sugar5, a ratio that was slightly lowered in presence of the thre
concentrations of 2, 4-D. On the other hand, the monosaccharide
content of the treated samples was slightly changed by soaking
in 5 and 10 p.p.m. 2, 4-D but increased when treated with 20
p.p.m. ln all cases, the fluctuations were mostIy in the hexose
fractions,

Te distribution of the polysaccharides seemed to be un­
affected wHen the seeds were treated with 10 pp.m. 2, 4-D. On
the contrary, lower and highcr concentrations of the auxin
reduced the total polysaccharide content of the tissues, mostly
from the glucosan fraction and partly from the galactosans while
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he fructosans seemed to be little affected. Furthermore, thcة 
rcduction in glucosan accumulation was alvays accompanicd by
،excessive accumulation of galactosans.

Efeet of lAA: The results obtained frar the analysis of
the total carbohydrate content of one month o!d leaves treated
with IAA were more or less sinilar to those previously obtained
in presence 0f 2, 4-D, yet the total soluble content of these treated
leavcs was lower than the controls, more or less to the sare
extent irrespective of variation of concentration of the auxin,
the decrease being mostly from the sucrose and hexose fractions.

On the other land, the total polysaccharide content of the
treated samples seemed to be unaffected when treated with 10
p.p.m. whie the lower and higher concentrations of IAA con­
siderably inhibited the accumulation of this fraction. l all

-cases, the values of the different polysaccharide fractions were
-unchanged except for the glucosan content which was very
much reduccd while the rate of galactosan accumulation was
accelerated.

Effcset of NAA: Table 1 shows that soaking in 5 and 10
p.p.m. NAA rcduced the total carbohydrate content of one month
old leaves while 20 p.p.m. of the acid slightly raised this value.
Umder all conditions both the hexose and pcntose fractions were
unchanged while the sucrose content was reduced leading to a
lowvered total soluble sugar content.

Similar to IAA, NAA induced a lowered glucasan
ttccumulation while the galactosan content remarkably increased
1articularly when the plants were treated with the higher con­
..entrations. Still the fructosans and pcntosans were seemingly
wnaftected.

E:fect of te acids efter two montlم . - Table 2 shows the
:mean values of the different carbohydrate fractions present
in the control as well as the differently treated 2 months
old corn leaves expressed as mgms sugar per 1 gm dry weight.

·THe table shows clearly that during one month development, the
-control leaves accumulated an appreciahle amount of poly­
saccharides mostly the glucosans and cojugated pentoses while
-the soluble sugar cntent dropped considerably mostly from both
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Hexose fractions. ln all cases, whether treated or not, the leaves
ceasea to build up sucrose and ahl the original sucrose content
disappeared. Furthermore, during this period of developIaent,
a noticeable amount of conjugated pent0ses was recovered i:1
the control samples.

EiFe±٤ of 2, 4.D, - Treatmnent with 5 and 10 p.p.m. 2, 4-D
seemed to have no effect on the total carbohydrate content of
the leaves after 2 months of growth. The only noticeabl effect
is a considerable increase in the accumulatio of fructose cspecial­
ly with the lower and higher concentrations. The other solublc
fractions showed little or no fluctuations from the control
samples so that no safe deduction could be made. On the other
hand, pretreatment with 20 p.p.m. 2,4-D favoured the
accumulation of total carbohydrates, the excess being mostly
galactosans. All treatments showcd lowered glucosan and hirher
galactosan content over that of the control samples.

Effee٤ ef IAA, - Treatment with AA seemed to have very
little, if at all, effect on the different soluble fractions exccpt for
a cosiderable rise amounting to about 300 per cent in both
hexose fractions. THe most stricking effect of the auxin is the
increased polysaccharide content of the treated plants. a phcno­
menon that was reduced by increase of concentrations. In all
cases the increase was mostly in the galact0sans, while the

lucosans were reduced only when the grains were treated withع 
5 and 10 pp.m.

EFعe L f NAA - The most stricking of the effects of NAA
on the carbohydrate levels is the increased total carbohydrate
content, a phenomenon that increased by increasing the con­
centration of the auxin. THis was accompanied by a depressing
effect on the rate of huilding of conjugated pentoses, the eFfect
being marled in the two higher concentrations. The conjugated
pentosan fraction was slightly affected by 5 and 10 p.p m. of the
auxin but was markedly reduced in the highest toncentration of
20 p.p.m, Furthermore the treated tissues accumulated appreciablc
amDunts of hIexoses over the control, the fructose content being
[ittle affected by variation of concentration of the auxin nihile
the glucose' value was lowered by raising the concentrat:on of
the auxin: On the other hand NAA Favoured the accumulation
of both the glucosans and galactosans.
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Discussian

The results of this experiment clearly established the fact
that during the First month of development, the thrEe comnpounds,
under the conditions of the experimen, seemed to Lave no eFfect

the different pentose forms, a phenomenon suggesting thatدن 
thesc auxins did not interfere with the nucleotide and nucleo­
protein formation. On the other hand, all treatments lowered
the sucrase content; an indication that sucrose phosphory!ase
was inhibited. On the contrary, the treated samples showed a

• higher galactosan level, suggesting activation of hexose is0-
merases. From what is mentioned, it is obvious that the auins
used remained in the cells to exert their actions for a relatively
og period. The presence of 2, 4-D as such had becn demonstrat­
ed in tomato and pass for as long as 26 days after treatment
(DhiIlon and Lucas 1950).

RFurthermore it seems that lower conccntrations of the 3.
compounds had more or less similar reducing effects on the total
polysaccharide accumulation whereas in high concentration, both
IAA and 2, 4-D Iowered while NAA increased the polysaccharide
contents of the tissues. Again it should be mentioned here that,
inspite of the fact that IAA and 2, 4-D behaved more or less
similarly in this respect, yet Tang and Bonner (1947) and
WVagenknecht and Burris (1949) reported that 2, 4-D, unlike
indole compounds, is not rapidly roken down in plant tissues.

During the second month, the tissues recovered from the
inhibitory effects of 2, 4-D on thc rate of polysaccharide synthesis
nd further enhancement was observed in the high concentration
of 20 p.p.m. Still the inhibition of starch phospHorylase and
acceleration of hexose isomerase was noticed. Rurthermore, it
seems that by lapse of time, 2, 4-D accelerated the nucleotide
Formation. Such a long-timne response of plants was dealt with
by Jaworski and Butts (1952) and Fang and Butts (1954) using-
2, 4-D. THey claimed that 2, 4-D may form a compound with the
sugar glucose or protein and is stored in the plant in this form
and slowly Iiberated by enzymes over long periods of time. Any
how, the result was also substantiated by earlier workers such
as Weintraub et al (1954) who found that when 2, 4-D was applied
in the autumn to dommant buds of Pras, it could still be.
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،€xtracted unchanged in the spring and was then present un
.amounts sufficient to affect new growth from the buds.

THe depressing effects of the three corpounds on poly­
saccharide accumulation, during the first month of developmcnt,
was followed by n accelerating effect that increased by raising.  tو

the concentration of either 2, 4-D or NAA but decreased under
the same conditions of IAA. Both 2, 4D and IAA stiIl lowered
starch phosphorylase and accelerated hexose isomerase activity
while NAA accelcrated both enzymes.

Furthermore, while IAA, by lapse of time, had no effect on
nucleotide and nucleoprotein formation, 2, 4D accelerated mhile
NAA lowered the rate of building both components particularly
in presence of high concentrations.

Sumaary

Crains of iea m:ys were soaked in 2, 4-D, IAA and NAA
(5 p.p.m., 10 and 20) and sown. The leaves were analysed for
their different carbohydrate fractions after one and after two
months from sewing.

The three acids caused a persistant lowering of starch phos­
phorylase but enhanced the hexose isomerases, THe tissues re=
covered from the inhibitory effects on the rate of polysaccharide
formation after two months from sowing and in few cases causcd
a further enhancement. ln all cases the soluble sugar fractions
were very small compared with the polysaccharides. IAA had
mo effect on the nucleoprotcin formation while 2, 4-D accelerated
the rate of building of these components. On the other hand
NAA had a depressing effect.
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