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Methanol Treatments on Pima And Upland Cotton

J.M. Nelson, F. S. Nakayama, H. M. Flint,
R. L. Garcia, and G. L. Hart

Abstract

A study was conducted at the University of Arizona Maricopa Agricultural Center, Maricopa, AZ in 1993
to determine the effect of foliar applications of methanol on cotton physiology, growth, yield and whitefly
infestation. Six applications of a 30% methanol solution during bloom had no effect on plant height, boll
weight, lint yield or earliness of Pima S -7 (Gossvpium barbadense L.) or upland DP5415 (Gossvpium
hirsutum L.) cotton. No effect of methanol on photosynthesis or photorespiration was observed. A

significant reduction in sweetpotato whitefly nymph population occurred on DP5415 cotton seven weeks
after methanol treatment began. This study provided no evidence that methanol can be used to improve
cotton production.

Introduction

Foliar sprays of 10 to 50% methanol have been reported to increase growth and development of crop plants in arid
environments (Nomomura and Benson, 1992). On upland cotton, methanol treatment increased leaf surface area and
thickness and treated plants were reported to require less frequent irrigation than untreated plants. However, field
testing of methanol on cotton has been limited. Consequently, research is necessary to determine if this chemical
treatment will be beneficial in a cotton production system. The objective of this study was to assess the effect of
multiple applications of methanol during bloom on cotton physiology, growth, yield, and whitefly infestation.

Materials and Methods

The experiment was conducted at the University of Arizona Maricopa Agricultural Center at Maricopa, AZ. Separate
tests were conducted on Pima S -7 and DP5415 cotton. Seed was planted in moist soil on 9 April 1993. The foliar
treatments were: (A) "Check" with no treatment, (B) "Methanol" with 30% methanol and wetting agent (0.05% Triton
X -100), (C) "Nutrients" with 1% urea, 0.01% iron and wetting agent and (D) "Methanol + nutrient" a solution of
30% methanol plus the nutrients as in treatment (C). Six treatment applications were made on the following dates:
16 June, 24 June, 1 July, 9 July, 27 July and 6 August. The application rate was 187 L/ha (20 gal. /acre). A tractor
mounted spray boom calibrated before each run was used to apply the solutions just above the plant canopy. Each

treatment plot consisted of four rows of cotton spaced 1m apart by 13.7m long. The experimental design was a
randomized complete block with six replications. Conventional grower production practices were followed.
However, irrigation applications for the last two scheduled periods were delayed to impose additional water stress
on the plants. The cotton was irrigated on 3 May, 2 June, 19 June, 2 July 16 July., 30 July, 6 August and 20 August.

Photosynthesis and photorespiration measurements were made on 17 June and 14 July in the "Check" and"Methanol

+ nutrient" treatments on DP5415 cotton. The eggs and nymph populations of sweetpotato whitefly were determined

on 15 July, 30 July, 10 August, 20 August and 02 September for all treatments in DP 5415 cotton. Plant height was

measured on 12 August. In sections of each plot, the open cotton was hand harvested on 02 September, 16
September, 8 October and 02 November to measure the effect of treatments on earliness. Boll samples were
collected in each plot to determine boll weight and lint percent. Defoliants were applied on 30 September. The
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center two rows of each plot were machine harvested on 4 November to determine yield. Subsamples of seedcotton
were ginned to estimate gin turnout. Fiber samples collected from each treatment in four replications were analyzed
for fiber properties by HVI.

Results and Discussion

A 30% methanol solution applied six times during bloom had no effect on plant height, boll weight or lint yield of
Pima and upland cottons (Tables 1 and 2, respectively). In addition, the methanol treatments did not have a
significant effect on earliness of the crop (Tables 3 and 4) or on fiber quality (Tables 5 & 6). No effect of the
methanol treatment on photosynthesis or photorespiration was observed for the two sets of measurements taken
(Table 7).

The whitefly nymph population was significantly lower in the "Methanol + Nutrient" treatment compared to the
"Check" on 10 August, approximately seven weeks after the methanol treatment began, and the differences continued
through 20 August (Table 8). The effect of methanol was not evident on 02 September, approximately four weeks
after the last treatment application. It is not known whether direct contact of the methanol with the nymphs or an
indirect effect of the chemical on the leaf surface affected the whitefly nymph population.

In summary, based on the rates and application system used in this study, no evidence was obtained to indicate that
methanol can be used to improve cotton production.

References

Nonomura, A.M. and A.A. Benson. 1992. The path of carbon in photosynthesis: Improved crop yields with
methanol. Proc. Natl. Acad. Sci. 89:9794 -9798.

Table 1. Effect of methanol treatment on plant height, boll weight and lint yield of DP
5415 cotton.

Plant height Boll weight Lint yield
Treatment (cm) (g/boll) (kg/ha)

Check 1.30 a 5.21 a 2170 a
Methanol 1.27 a 5.18 a 2180 a
Nutrients 1.30 a 5.05 a 2110 a
Methanol +
nutrients 1.31 a 5.12 a 2190 a

Means in each column followed by the name letter are not significantly different at the 0.05 probability level.
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Table 2. Effect of methanol treatment in plant height, boll weight and lint yield of Pima
S -7 cotton.

Treatment
Plant height

(cm)
Boll weight

(g/boll)
Lint yield

(kg/ha)

Check 1.24 a" 3.41 a 1400 a
Methanol 1.23 a 3.33 a 1440 a
Nutrients 1.22 a 3.39 a 1460 a
Methanol +
nutrients 1.22 a 3.34 a 1430 a

. Means in each column followed by the same letter are not significantly different at the 0.05 probability level.

Table 3. Cumulative seedcotton yields for methanol treatments on DP5415 cotton.

Treatment

Seedcotton (kg/ha)

2 Sept. 16 Sept. 8 Oct. 2 Nov.

Check
Methanol
Nutrients
Methanol +

nutrients

590 a*
740 a
590 a

440 a

2700 a
2840 a
2870 a

2690 a

3930 a
3970 a
4070 a

3900 a

4300 a
4430 a
4510 a

4280 a

Means in each column followed by the same letter are not significantly different at the 0.05 probability level.

Table 4. Cumulative seedcotton yields for methanol treatments on Pima S -7 cotton.

Seedcotton (kg/ha)
Treatment 2 Sept. 16 Sept. 8 Oct. 2 Nov.

Check 170 a` 1040 a 2180 a 2850 a
Methanol 180 a 1190 a 2320 a 2900 a
Nutrients 200 a 1240 a 2310 a 2960 a
Methanol +
nutrients 160 a 1000 a 2180 a 2880 a

. Means in each column followed by the same letter are not significantly different at the 0.05 probability level.
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Table 5. Effect of methanol treatment on fiber properties of DP5415 cotton.

Treatment LEN UR STR El MIC RD b

Check 1.15a* 83.3a 28.6a 10.8a 5.3a 76.2a 7.1a
Methanol 1.14a 82.6a 29.0a 10.5a 5.3a 76.9a 7.3a
Nutrients 1.15a 83.1a 28.5a 10.3a 5.2a 76.9a 7.4a
Methanol +

nutrients 1.14a 82.7a 28.2a 10.3a 5.4a 77.0a 7.1a

* Means in each column followed by the same letter are not significantly different at the 0.05 probability level.

Table 6. Effect of methanol treatment on fiber properties of Pima S -7 cotton.

Treatment LEN UR STR El MIC RD b

Check l.36á 87.3a 43.8a 12.0a 4.4a 64.4a 11.8a
Methanol 1.37a 87.9a 43.5a 11.8a 4.4a 64.5a 11.7a
Nutrients 1.37a 87.9a 43.5a 12.0a 4.4a 65.3a 11.6a
Methanol +

nutrients 1.36a 87.4a 43.7a 11.8a 4.4a 64.9a 11.6a

Means in each column followed by the same letter are not significantly different at the 0.05 probability level.

Table 7. Effect of methanol treatment on photosynthesis and photorespiration of DP5415
cotton*.

17 June 14 July
Photosynthesis Photorespiration Photosynthesis

Treatment (pmol m-2S'') (pmol ni 2S'') (pmol m-2S'')

Check 20.9 ± 4.9 15.8 ± 3.9 27.2 ± 4.6
Methanol +

nutrient 22.8 ± 3.7 16.7 ± 2.4 25.5 ± 5.4

*Three repeated measurements were made on six leaves in each treatment.
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Table 8. Effect of methanol treatment on egg(E) and nymph(N) population of sweetpotato
whitefly, Bemisia tabaci (Genn.), on DP5415 cotton`.

Treatment
30 July 10

Slake Pals

August 20 August 02 September
E N E N E N E N

Check 2.8a 6.1a 3.1a 2.5a 16.2a 10.5a 11.2a 4.3a

Methanol 3.7a 4.4a 4.9a 1.7a 14.5a 4.8b 17.7a 5.1a

Nutrients 3.4a 5.2a 3.7a 1.2ab 13.2a 6.5ab 15.3a 4.5a

Methanol +
nutrients 4.0a 6.8a 2.9a 1.1b 14.8a 4.3b 19.0a 4.2a

*Ten leaves /plant were collected from the 5th main stem node from the top of the plant. One 3.85 cm2 disk/leaf
from quadrant 2 was examined for eggs and nymphs. Means in each column followed by the same letter are not
significantly different at the 0.05 probability level.
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