Egypt. J. Agric. Res., 78 (3), 2000.
1195

RESPONSE OF COTTON PLANTS TO FOLIAR APPLICATION
OF ASCOBINE AND ASCORBIC ACID

M.H.H. GHOURAB AND GAMALAT A. WAHDAN
Cotton Research Institute, Agricultural Research Center, Giza, Egypt.

(Manuscript received 3 June 1999)

Abstract

Two field experiments were carried out at Gemmiza Research Sta-
tion, during 1996 and 1997 seasons to study the effect of Ascobine
compound and ascorbic acid on cotton plants cv. Giza 75. Ascobine
(containing 25% ascorbic acid and 13% citric acid) at two rates, 200
and 400 g per feddan, and ascorbic acid at three rates of 200, 300 and
400 ppm were sprayed on cotton plants either once at start of flower-
ing or twice i.e., at start and at peak of flowering.

The obtained results showed that one spray of ascobine or ascor-
bic acid increased plant height significantly. One spray of ascobine at a
rate of 400 g/fed. and two sprays of Ascorbic acid at a rate of 200 ppm
tended to increase the number of fruiting branches per plant significatly.
Spraying ascobine or ascorbic acid seemed to increase number of open
bolls per plant, as a result of reducing boll shedding. In cotton leaves, all
chlorophyl forms.i.e., chlorophyll a, b and total chlorophyll increased sig-
nificantly by spraying these compounds either once or twice. The hgih-
-est levels of reducing sugars and total soluble sugars were observed
when 300 ppm ascorbic acid was sprayed at start of flowering. One or
two sprays did not affect boll weight, however 200 g/fed. ascobine pro-
duced the highet value of boll weight. Number of sprays did not affect
lint percentage, earliness of yield (except for ascorbic acid at 200 ppm
in 1996), and seed cotton yield. Various concentration of ascobine and
ascorbic acid affected fiber properties insigificantly. Oil seed conent was
increased significantly.

INTRODUCTION

Among the available organic chemicals to the cotton researchers are ascobine
(25% ascorbic + 13 % citric acid) and ascorbic acid as growth factors, which improve
growth, flowering and productivity of fruits (Nishikimi, 1975). Their practical use in cot-
ton plans under field conditions is possible. Ascobine as a natural and organic com-
pound has auxinic action (Raskin, 1992) since it contains citric acid and ascorbic acid.

Observations that ascorbic acid is most hgihly concentrated in the more actively
growing regions of plant tissues have led experiments to be designed to determin
whether it acts as a growth factor in plants, where ascorbic acid promotes the growth
of certain Plants and this may be due to the greater formation of indole acetic acid
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(IAA) from some precursors. Sharma et al. (1984), reported that speed of germination
and seedling growth of cotton were hgiher with 50-500 ppm ascorbic acid. Moreover,
Chinoy et al. (1967), reported that ascorbic acid may stimulate the production of ATP
by acting as electron donor in photosynthetic phosphorylation as well as oxidative
phosphorylation, thus creating a favorable reduction-oxidation balance for the synthe-

sis of nuucleic acids, proteins and cell wall constituents.

On the other hand, the presence of high- energy compounds in the cell such as
phosphoenol pyruvate (PEP), ATP, 6 - phosphogluconic acid and citric acid means that
the cell is rich in energy. In other words, when the concentration of these compounds
is high, the oxidation of carbohydrates via glycolysis is switched off where glycolysis is
a key metabblic component of the respiratory process which generates energy in the
form of ATP in the cells where photosynthesis is not tacking place (Goodwin and Mer-
cer,1985).

Dhopte and Lali (1987) and Dhopte (1990) showed the effect of foliar spray of
500 ppm ascorbic acid applied at the peak of flowering stage on leaf reddening and
seed cotton yield. In two years with favorable weather conditions, ascorbic acid
showed good response.

Thus, this, study aimed to study the response of cotton plants Giza 75 cultivar
to ascobine and ascorbic acid application during flowering period.

MATERIALS AND METHODS

This investigation was carried out at Gemmiza Research Station, during two suc-
cessive seasons (1996 and 1997) to study the effect of spraying ascobine and ascor-
bic acid to cotton plants. Seeds of Giza 75 cv. were sown on April 1 st and 27th March
in 1996 and 1997 seasons respectively in hills spaced 20 c¢m apart. The active sub-
stances in ascobine compound are citric acid (13%), ascorbic acid (25%) plus organic
materials (62%). Ascobine (a product of The General Organization of Agricultural
Balance Fund) at two rates of 200 and 400 gram per feddan and ascorbic acid (au-
thentic) at three rates of 200, 300 and 400 ppm were used as foliar spray and tap

“water as controf. To study the effect of time of spraying of these compouunds, two
main treatments were applied, either once at start of flowering (A), or twice i.e, at
start of flowering and at peak of flowering (B). Each plot consisted of five rows, four
meters long, 60 cm. apart. All cultural practices for cotton plants were carried out nor-

mally.
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A complete randomized blocks design in a factorial arrangement, with four repli-
cations was used, with a plot area of 12 m2. Five Plants were collected randomly, from
each plot were taken after 15 days from each treatment (each spray) to study the

foliowing characters:

Vegetative and fruiting characters: Plant height, nuumber of fruiting
branches per plant (symbodial branches) and number of bolls per plant.

Yield and yield components: At the end of season, average boll weight, num-
ber of bolls per plant, seed index, lint percentage, earliness of yield %, and seed cotton
yield in kentar per feddan were determined.

Fiber properties: Micronaire value and Pressley index (fiber strength) were esti-
mated at the Laboratories of the Cotton Technology Research Division, Giza, according
to the method of testing, A.S.T.M. (1967).

Chemical analysis: Fresh ieaves from the main stem on the fourth node from the
apex were taken at random after 30 days from the first spray to determine the follow-
ing chemical constituents in 1997 season: Chlorophyll a, b and total (Arnon, 1949),
caroteniods (Rolbelen, 1957), Total soluble sugars (Smith et al., 1959), Reducing sug-
ars (A.O.A.C., 1965), total phenols (Simons and Ross, 1971), polyphenols (A.0.A.C.,
1965). Oil content was determined in cotton seeds by the A.O.C.S (1975) method.

The data were subjected to statistical analysis as shown by Snedecor and Co-
chran (1967). Comparisons between means were further tested using the L.S.D. at 5%
level of probability in both seasons.

RESULTS AND DISCUSSION
Plant growth and fruiting characters:

ltis clear from data presented in Table 1 that one spray of ascobine or ascorbic
acid at sart of flowering increased significantly plant height when was recorded after
15 days from each spray with 200 gram ascobine / feddan being more effective. How-
ever, ascorbic acid with its three concentrations increased slightly plant height, this
was true in both seasons. The difference in plant height may be attributed to the dif-
ference in number of stem internode and /or average internode lengh, which may do
occur as a result of the stimulative effect of ascobine or ascorbic acid on growth and
devlopment of cotton plants and their effect on hormone activity within the plant, thus
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these substances may exert its effect on cell division and / or its elongation. On the
other hand, two sprays of these substances (at start of flowering and at peak of flow-
ering) showed an opposite response where reduction in plant height was observed par-

ticularly when higher rates were used.

Results also showed that one or two sprays of ascobine (400 g /feddan) tended
to increase the number of fruiting branches per plant. However, two sprays only of
200 ppm ascorbic acid exhibited also higher number of such character. The interaction
between number of sprays and treatments gave significant effect on the number of
fruiting branches in 1996 season.

Ascobin and ascorbic acid application, in general, led to significant increase in
number of bolls per plant. It is obvious that spraying these compounds increased num-
ber of bolls as a result of deceasing boll shedding and this effect was more pronounced
with spraying two times. Ascorbic acid, in general tended to increase boll setting as
compared with ascobine. Such results could be attributed to the effect of ascobine or
ascorbic acid in enhancing flower and boll produuction per plant rather than a controll-
ing effect on their abscission (Nehra et al., 1987).

The previous results could be interpreted that the low pH which may do occur as
a result of spraying citric acid or ascorbic acid activates enzymes already in cell wall
that mediate cell extension, e.g., glycosyl transferase (Johnson et al., 1974) or direc-
tly disrupts association cell well polymers. Rayle and Cleland (1972), postulated that
the primary effect of IAA auxin is to cause the cell to lower the pH of the aqueous
phase of the cell wall, possibly by stimulating a membrane-bound H* ion pump. This in-
crease in H* concentration would then weaken the hybrogen bonding between
cellulose microfibrils and the xyloglucans and allow them to slide past each other under
the pull of turgor pressure. Moreover, it may further aid wall plasticity by activating cell

bound glycosidase some of which are known to have low pH optima.
Chemical constituents of cotton leaf:
Leaf Pigments:

Results of leaf pigment analysis are shown in Table 2. It is obvious that all chlo-
rophyll forms i.e., chlorophyll a, b and total chlorophyll were significantly increaed by
spraying these compounds either once or twice. These results may be attributed to
the delayed leaf senescence, thus producing more photo pigments. The increase in chi-
orophyll contents was more pronounced as the rates of ascobine and ascorbic acid
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were increased. in general, all treated plants contained more chlorophyll a, and for this
teason, a / b ratio seemed higher as compared with the control leaves. Such results
may support the view that synthesis of ascorbic acid may be linked with photosynthe-

sis.

Results also showed that ascobine and ascorbic acid seemed to stimulate the bi-
osynthesis of carotenoides where it increased significantly after spraying these com-
pounds twice. However, ascobine did not increase carotenoides when applied once.
Such results are in good accordance with the finding of Dhopte and Lall (1987), refer-
ring that ascorbic acid showed good response, it decreased leaf reddening and in-

creased photosythetic and respiration rates.
Carbohydrates:

Data presented in Table 2 show clearly that ascobine and ascorbic acid enhanced
and increased significantly carbohydrate contents i.e., reducing sugars and total solu-
ble sugars. The highest level of carbohydrate content was observed when 300 ppm of
ascorbic acid was sprayed one time. In this respect, Dhopte and Lall (1987), reported
that foliar spray of 500 ppm ascorbic acid applied at the peak of flowering stage in-
creased leaf carbohydrate and nitrogen. It could be concluded that ascorbic acid or cit-
ric acid (mainly) play a role as activators or intermediates in the formation of carbohy-
drate during photosynthesis. Both may be are the transformative products of the
sugar first found in photosynthesis.

Phenolic components:

Data presented in Table 2 show clearly that ascobine and ascorbic acid exerted
significant effects on phenoclic components as polyphenois and total phenols in cotton
leaves. In addition, two sprays of such compounds increased slightly the phenolic com-
ponents when compared with one spray. However, higher rates of ascobine or ascorbic
acid produced more total phenols. Low values for polyphenol / total phenol percentage
were recorded when ascorbic acid was sprayed one time only. Polyphenols and other
derivatives from shikimate metabclism play an important role in decreasing IAA oxida-
tion by 30% in healthy cotton tissues because these compounds contributed to the in-
crease of IAA and decrease IAA decarboxylation (Wiese and De Vay, 1970). Also,
polyphenois inhibit the action of IAA oxidase (Zink and Muller, 1963, Abdel-Al et al,,
1998).
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Yield and yield components:

Table 3 shows the effect of spraying ascobine and ascorbic acid on yield com-
ponents of Giza 75 cotten cultivar. Results showed that number of sprays (once or
twice) did not affect significantly boll weight, since once and twice sprays of 200 g/
fed ascobine produced the hgihest value of boll weight. However, one spray of ascorbic
acid was more effective than two sprays.

Results given in Table 3 indicate that seed index was affected singificantly in
1996 season only as a result of foliar application of ascobine and ascorbic acid
sprayed once or twice. However, these treatments increased in general seed index.

Number of sprays failed to affect significantly lint percentage, earliness of yield
percentage and seed cotton yield. This means that one spray is enough to attain high-
er yield. Variation in ascobine and ascorbic acid concentrations seemed to affect these
characters since seed cotton yield was affected significantly in the two seasons. Re-
sults showed that ascorbic acid at 200 ppm gave the highest value of lint % and earli-
ness of yield. However, Ascobine treatment at 200 g gave the highest seed cotton
yield in both seasons. Such results may be attributed to the stimulative effect of citric
acid or ascorbic acid on number and weight of open or matured bolls per plant. In this
respect Brar et al. (1983), reported that spraying 100 ppm ascorbic acid at the flower-
ing stage of cotton gave hgiher seed cotton yield. Nehra et al. (1987), showed that
ascorbic acid application increased seed cotton yield per plant as well as per hectare.
They added that 0.3 mM ascorbic acid increased number of flowers and bolls, while 0.6
mM was effective at reducing boll abscission and increasing final yield.

Fiber properties:

Results in Table 3 show that number of sprays did not affect fiber propertties
i.e., micronaire reading (fiber maturity and fineness) and Pressley index (fiber strength)
in the two seasons. On the other hand, different concentrations of ascobine and ascor-
bic acid seemed to affect fiber properties insignificantly.

Seed oil:

Data in Table 3 reveal that oil seed content was significantly affected by number
of sprays or treatments in 1997 season, whereas oil seed value was significantly in-
creased by spraying ascobine up to 200 g/fed once or twice in both seasons. Such re-
sults may be due to the fact that citric acid or ascorbic acid exerted its effects on the
metablism and biosynthesis of oil and its related compounds.
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