
 
PHOTORESPIRATION INHIBITION OF CENTRAL OREGON PEPPERMINT 

Marvin Butler, Extension Crop Scientist 
Fred Crowe, COARC Superintendent 
Sherode Powers, Grower Cooperator 

Dan Phillips, A. M. Todd 

Abstract 

Nonomura reported increased growth on several crops in Arizona when methanol was 
applied foliar. Plant response was reported to increase as rate of application increased 
to the point of toxicity. On central Oregon peppermint methanol was applied from 25 
percent at 20 gal/ac to 75 percent at 40 gal/ac with 1 g/liter urea and 0.05 g/liter Triton. 
Additional treatments included 1 g/liter urea and 0.05 g/liter Triton alone, glycine with 1 
g/liter phosphate, and an untreated check. No phytotoxicity was observed, and there 
was no increase in plant height, wet hay weight per 100 ft2, or oil quantity. 

Introduction 

Research by Nonomura and Bensen at Scripps Institute indicates that small amounts of 
methanol added to algae cultural medium resulted in 100 percent increase in dry weight yields 
over a 10-day period. It is believed that application of methanol allows C-3 plants, which 
include algae, to utilize the more efficient C-4 metabolism pathway. 

Nonomura recently reported increased growth when methanol is applied foliar to several crops 
in Arizona (Proc. Natl. Acad. Sci. USA, Vol. 89, pp. 9794-9798. October, 1992). Plant 
response increased as rate of application increased to the point of toxicity. The greatest 
response was seen when methanol was applied during full sun, with no response observed 
when plants were shaded or during the winter months. Plant response to glycine applied with 
phosphate was similar to methanol. 

In response to this research, a project was initiated in central Oregon during the 1993 season 
to evaluate the response of peppermint to methanol and glycine applications. 

Methods and Materials 

Field plots were established with a peppermint grower-cooperator in the Lower Bridge area. 
Treatments included methanol with 1 g/liter urea and 0.05 g/liter Triton, 1 g/liter urea and 
0.05 g/liter Triton alone, 1 percent (1 g/liter) glycine with 1 g/liter phosphate, and an 
untreated check. The 9 x 32 ft plots were replicated three times in a randomized complete 
block design. Applications were initiated on June 8, with biweekly applications on June 19 
and July 6, and weekly applications on July 13, July 21, July 28, and August 4. Methanol 
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was applied at 25 percent for the first two applications. Based on a lack of phytotoxicity at 
lower rates, the percentage was increase to 50 percent for the third and forth application dates, 
and 75 percent for the three remaining applications. Materials were applied with a CO2 
pressurized boom sprayer at 40 psi and 20 gal/ac for the first four applications, and 40 gal/ac 
for the last three applications. 

Informal visual evaluation of the plots were made on each application date. On August 6 
plant height was averaged from measurements in four quadrants of each plot. Yield was 
evaluated by cutting a 100 square feet (5 x 20 ft) sample from the center of each plot and 
determining wet weight using a hanging scale. Oil yield was determined from 10-pound hay 
samples distilled at the COARC research stills. 

Results and Discussion 

No phytotoxicity was observed for any of the treatment or rates of methanol on any of the 
application dates. As shown in Table 1, there were no statistically significant differences (P 
0.05) between height, weight, or oil quantity for any of the treatments. 

Table 1. Treatment results for photorespiration inhibition trial on peppermint conducted in 
central Oregon during the 1993 growing season. 

Treatments Height Weight Oil 

(lbs.) (mL) 

Untreated 23.3 56.4 10.5 

Minimal 22.1 48.8 10.4 

Methanol 24.0 59.2 9.8 

Glycine 23.8 50.8 8.5 
 

Differences between treatments are non-significant (P 5 0.05). 
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