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Abstract

Recent reports indicated that foliar Methanol application enhanc-
es vegetative growth and yield of C3 crops and reduces overall crop wa-
ter use. It has been suggested that methanol may act as a C source for
the plant and a photorespiration inhibitor.

Two field experiments were conducted at CIBA GIEGY Experiment
station, Qaha region (Kalyubia Governorate) during the 1996 season, to
evaluate the effect of foliar methanol application on growth and yield of
cotton plants. The first experiment was cultivated after fallow while the
second was cultivated after Berseem crop. 10, 20 and 30% Methanol
solutions were applied to cotton plants grown under both normal irriga-
tion and under water stress during flowering period.

Methanol application did not show phytotoxic symptoms at any
of the given concentrations. The treatments of Methanol increased sig-
nificantly plant height, leaf area, dry weight of growth parts, shoot/root
ratio and number of bolls par plant. There was no significant effect on
the number of : leaves on the main stem, internodes, fruiting branches
total squares and bolls, and also no significant effect of Methanol on boll
weight, lint percentage or earliness of yield.

Methanol increased significantly the seed index and seed Cotton
yield per plant and per feddan.

INTRODUCTION

Fruit shedding in cotton plants is inevitable process. due to the plants inherent
nature. Two physiological theories have been put forth to explain fruit shedding or
slow rate of fruiting: (a) As the plant grows and ages, boll load increases the balance
between auxin and growth retarding hormones distribution favours anti-auxin hor-
mones which increase and become more active and signal the plant to retard boll for-
mation or even inhibit it.
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(b) As the fruiting mass of the plant exceeds in proportion the vegetative
mass, the supply of carbohydrates decreases and the plant ceases to form bolls. The
cotton plant, unlike many other field crops and weeds, is unable to utilize all the
carbohydrates formed during photosynthesis. There have been attempts to modifay
the plant for better utilization of air, water and nutrients.

Plant species which have the potential to utilize almost all the carbohydrates
formed during photosynthesis are called C4 plants. These plants like corn, sorghum,
sugar cane and weeds, usually have high growth rate.

Some plant species called C3 plants, including cotton, are unable to utilize all
the carbohydrates formed during photosynthesis and tend to either burn or release
into the atmosphere a percentage of the carbohydrates in different forms.The pro-
cess of burning and releasing carbohydrates formed during the process of photo-
ynthesis into the atmosphere is called photorespiration, and plants which do so are
C3 plants. C4 plants either do not photorespire or release only a small proportion of
photosynthetic carbon into the atmosphere.Cotton, on average, photorespires at
about 30% of the photosynthetic rate, which makes cotton grow more slowly than
C4 plant species.

Nonomura and Benson (1992) reported that one of the important effects of
Methanol as a precursor of CO» on the cotton plants is to increase water use effi-
ciency under intense sunlight conditions, due to the increased turgidity which lead to
a reduction in the transpiration.They also explained this effect as a response to an
increase in sugar content due to the utilization of methanol as source of carbon. The
availability of carbon in the vicinity of the leaf enhances the photosynthesis rate.
Plants treated with methanal stood erect and vigorous seven days after irrigation at
the flowering stage while untreated plants showed water stress dropping symptoms,
the treated plants reached that stage two days later. This result showed that under
conditions where water supply is a limiting factor for yield improvement, the use of
methanol could significantly increase yield.

Nonomura and Benson (1992) also observed a 20% or greater increase in the
surface area two or three weeks after application of a 30% methanol solution. The
greater increase in leaf area was observed in the upper canopy and the least in-
crease was observed in the lower canopy. A higher leaf area gives a higher photo-
synthesis rate and determines the harvestable yield of the plant. A 15% increase in
plant height was noticed two weeks after the application of 30% methanol: Taller
plants coupled with earliness have the potential to give more fruiting points and bet-
ter yield. Within three weeks after application of methanol the thickness of leaves
increased by 25-50% making them more tolerant to adverse climatic conditions. The
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growth rate increased in association with reduction in photorespiration rate, en-
hancing crop maturity. It was also observed that methanol application is not toxic at
certain concentrations and in certain environments.

Moseley et al. (1994) reported that using solution containing 30% methanol,
1% urea, 0.01% iron chelate and 1% welting agent spreader, at the rate of 225 L/
ha applied between 10.00 am and 2.00 pm beginning before the first flower and con-
tinuing at a weekly interval for six to eight weeks, produced no significant differ-
ences among the treatments for plant height, squares per meter of row, green bolls
per meter of row or dry weight of leaves, stem, all reproductive parts together or
total plant weight measured after the third application of methanol and nutrients.
Yield also was not affected.

Husman et al. (1994) conducted a trial using the same treatments and ob-
served that none of the treatments had a significant effect on the photosynthetic
rate, fruit retention and lint yield.

Gerik and Faver (1994) using 0, 10, 20 and 30% aqueous solutions of metha-
nol at square stage or start of flowering, found that methanol increased stomal con-
ductance to CO2 improved transpiration rate and enhanced CO2 assimilation by 10%
in biomass accumulation, Leaf area and fruit weight increased by 10% over the con-
trol.

Heitholt et al. (1994) also conduted trials at three locations and came to the
conclusion that methanol is unlikely to benefit cotton.

Cothern (1994) conducted greenhouse and field experiments using methanol in
different concentrations. The photosynthesis rate was improved in the greenhouse
. experiments. In the methanol-treated field experiments, significant increases were
noted in the photosynthesis rate (17.7%), total nodes (28.9 versus 26.9), total re-
productive nodes (22.1 versus 20.9), first position bolls (5.0 versus 4.1) and total
biomass (21.3%) when compared with control. However, the lint yield remained un-
affected.

Mauney and Gerik (1994) observed on the average for nine trials, there little
effect on gas exchange, water relations, plant growth, lint yield and fiber parame-
ters. In five trials, plant height decreased in methanol treated plots in comparison
with the untreated control. In two cases, short-term enhancement of CO, uptake
was consistent and statistically significant. Only in one trial was a significant in-
crease in yield and biomass. In general, the photorespiration rate does not seem to
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be affected by methanol application. They observed that some reasons for nonsignif-
icant results could be well fertilized soils and the absence of water strees and mi-
cronutrient deficiency symptoms in the plant.

MATERIALS AND METHODS

This investigation was carried out during the 1996 season, at CIBA GEIGY Ex-
periment station in Qaha (Kalyubia Governorate), to study the effect of spraying
methanol, under normal irrigation and under water stress during flowering period,
on the growth and yield of cotton plants, Giza 85 Egyptian cotton variety
(G.barbadense) was cultivated in plots, each plot containing five rows, five meters
long, 70 cm wide with the hills 20cm apart two field experiments were conducted at
the same site, the first one was under normal irrigation and the second was under
water strees during flowering period. The irrigation period was 25 days under wa-
ter stress starting from the beginning of flowers. The statistical design in the two
experiments was complete randomized block.

The treatments under normal irrigation and under water stress during flower-
ing period were: Control, spraying 10% Methanol Alcohol, at start of flowering,
spraying 20% Methanol Alocohol, at start of flowering, and spraying 30% Methanol
Alcohol, at start of flowering.

Sowing was on 11th of April, and all the agricultural practices were carried
out according to the usual practices of cotton crop. Each experiment was replicated
in two sites at the same area. The first was cultivated after fallow and the second
was cultivated after a berseem crop.

Random samples of four plants from each plot were taken at 21 and 42 days
after spraying to record the following data:

A- Vegetative characters:

Plant height, number of leaves on the main stem, number of internodes, num-
ber of fruiting branches, and leaf area per plant.

B- Fruiting characters:

Squares per plant, number of squares and bolls shed/plant, total square and
bolls/plant, bolls set/plant, and square and boll shedding percentage.

C- Dry weight (gm):
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Leaves/plant, stem and branches/plant, roots/plant total dry weight/plant
fruit parts (squares + bolls), and shoot/root ratio.

C- Yield and yield components:

Total number of bolls/plant. Average boll weight, seed index, lint percentage,
earliness of yield %, and seed cotton yield in kentar/fed.

RESULTS AND DISCUSSION

1. Under Normal Irrigation
A. Growth:

Results in tables 1,2 indicate that cotton plants under normal irrigation which
were cultivated after fallow or berseem crop, and sprayed with Methanol at three
concentrations (10%, 20% and 30%) showed significantly increased plant height,
leaf area, dry weight/plant (stem and branches, roots, leaves) and shoot/root ra-
tio. These increases included fruit parts afterwards. Methanol treatments led to sig-
nificant increases in number of set bolls and a significant decrease in the number of
squares and young boll shedding. On the other hand, Methanol treatments did not sig-
nificantly affect the number of leaves on main stem, number of internodes, number
of fruiting branches or number of total squares and boll (setting & shedding). How-
ever, methanol clearly increased number of square setting because it decreased the
drop of squares or small bolls.

These results agree with Nonumura and Benson (1992) who observed a 20%
" or greater increase in the surface area two or three weeks after application of a
30% Methanol solution. They also found increases in the growth rate of the methanol
treated plants over non-treated.

The association of the increase in growth with reduction in the photorespira-
tion rate, enhances crop maturity. The same trend of Methanol effects were ob-
tained by Gerik and Faver (1994) and Cothgrn (1994). On the other hand Cothran
(1994) and Mauney and Gerik (1994) observed a significant increase in yield and bi-
omass only in one out of nine trials.

B. Yield and Yield Components :
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Table 3 shows the effect of spraying Methanol on yield and yield components
of Giza 85 cotton variety which was cultivated under normal irrigation after Ber-
seem crop or after fallow. There was no significant effect of Methanol on boll
weight, lint percentage, or earliness of yield. The methanol treatments significantly
increased seed index, seed cotton yield/plant and seed cotton yield/feddan.

These results are in agreement with those obtained by Nonumura and Benson
(1992) and Gerik and Faver (1994).

Il. Under water stress during flowering period:
A. Growth

Nonumura and Benson (1992) reported that the use of Methanol reduced the
frequency of irrigation which was applied to the treated field as a result of a reduc-
tion in the transpiration rate, this resulted in greater water use efficiency. The data
in tables 4 and 5 agree with Nonumura and Benson (1994) under water stress.

The results given in tables 4 and 5 indicate that Methanol significantly in-
creased plant height, leaf area, dry weight of stem and branches, roots, leaves and
shoots/root ratio as measured 21 and 42 days after treatment with Methanol at dif-
ferent doses.

No significant effect of Methanol treatments was observed on the number of
leaves on the main stem, number of internodes, or number of fruiting branches.
Spraying with Methanol significantly increased the number of bolls set, number of
total squares and bolls/plant and weight of fruit parts (squares & bolls). On the oth-
* er hand, methanol reduced the percentage of square and boll shedding. These resuits
were more clearer after fallow than after Berseem crop.

B. Yield and yield components:

Under water stress condition Methanol treatments (Table 6) significantly in-
creased seed index and cotton yield after both Berseem and fallow.

Spraying with Methanol increased boll weight but it was significant only after
Berseem. Lint percentage and earliness were not affected by Methanol treatments.

These results agree with those mentioned by Nonumura and Benson (1992) and
Gerik and Faver (1994).
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