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2022 Progress Report  
 

Project Title: Nitrogen and Water Management on Spearmint, 2022 
 
Principal Researchers(s): 
Douglas B. Walsh, PhD, Professor of Entomology. WSU-IAREC 
Troy Peters, PhD. Professor of Biological Systems Engineering, WSU-IAREC 
Ray Baker, Agriculture Research Technician III, WSU-IAREC 
Behnaz Molaei, PhD, Biological Systems Engineering, CPAAS, WSU-IAREC 
 
Cooperator: 
Ruijun (Ray) Qin, PhD, Assistant Professor & Agronomist 
Hermiston Agricultural Research & Extension Center, Oregon State University 
 
Statement of Purpose: Native spearmint growers would like to optimize their 
production practices towards minimizing their input costs while maximizing their oil 
outputs. Following labor and land expenses that are beyond the scope of this research 
team, water, and nutrient management are inputs that can be managed towards 
optimizing yields. We have completed two years of studies in which we clearly 
documented that overwatering and over fertilizing provided no benefits and in-fact 
resulted in negative consequences. In 2022 we have eliminated these excessive 
treatments. Additionally, we modified the study this year to more directly parallel grower 
practices. In 2021 and 2021 we maintained our irrigation treatments of 125, 100, and 
75% of evapotranspiration. In 2022 we brought all the plots up to field capacity in spring 
and imposed our irrigation treatments of 75 & 100% of evapotranspiration prior to the 
first cutting. After this first cutting in June, we irrigated all the plots at 100% of 
evapotranspiration and only reimposed the 75% deficit irrigation treatments starting the 
first week of August. These practices were suggested by growers, and we are doing our 
best to follow them. 
 
Summary of Objectives: Identify and evaluate the interactions of three nitrogen 
applications and two water quantitative level responses leaf chlorophyll content, and 
hay and oil yield on native spearmint. 
 
Actions Taken to Date: We have simplified our experimental design in 2022 to more 
directly parallel grower practices. In spring 2022 the spearmint field was brought to field 
capacity and kept irrigated at 100% of evapotranspiration until April 25, 2022. At this 
point the treatments were split into plots of 75 and 100% of evapotranspiration (ETc). 
This level of irrigation was superimposed on fertility treatment that included 75% (150 
pounds actual N as AMS) and 100% (200 lbs of N as AMS) and 100% (200 lbs of N as 
Urea). These plots were harvested on June 29 and June 30, 2022, and on September 
13, 2022. Following this 1st cutting the linear movement was re-nozzled to deliver 100% 
of evapotranspiration until August 1, 2022, when the 75% of evaporation irrigation 
treatments were reinstated to impose these deficit irrigation treatments in these plots. 
Soil moisture has been monitored throughout the season via neutron probe (Figure 1) 
and a chlorophyll reading was completed on all the plots prior to the first and second 
cuttings.  
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Figure 1. Soil moisture content measurements throughout the growing season with TEROS 11 from 
METER Group and Neutron Probe sensors. 

Results: 
The soil moisture data showed that even with the re-nuzzling of the deficit irrigation 
plots after the first cut to irrigate them with the same nozzles as the 100% irrigation 
levels, they still have lower soil water content available for the crops.  
The yield data from the first cutting and 2nd cuttings are presented in Figure 2. Samples 
of 21 lbs of fresh hay were harvested from each plot for each cutting. This hay was 
permitted to dry down and oil is extracted from this hay in the WSU IAREC research 
mint still. Simple calculations are used to extrapolate the data to tons of hay harvested 
per acre and total pounds of oil.  
 

  
Figure 2. Nitrogen H20 Trial first and second cuttings hay and oil yields on native spearmint at WSU 
Prosser-IAREC.  
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Figure 3. Interaction of water and nitrogen levels on the hay and oil yield, separating two seasons.  
Analysis of variance (AOV) was conducted, and treatment means separated using the least significant 
difference test (LSD) at the P=0.05% level. Means followed by the same letter are not significantly 
different. 
 

  
Figure 4. Effect of water and nitrogen treatments on the Hay and oil Yield for both seasons.  

 
Figure 5. Interaction of water and nitrogen treatments on the hay and oil yield. 

 

29 



The results of the first harvest showed that there was no significant difference between 
the oil yield of the two irrigation treatments. However, for the second season, the oil 
yield for the deficit irrigation treatment (58 Ibs/acre) was significantly higher than the 
fully irrigation treatment (51.3 Ibs/acre). In both cuts, no significant difference was 
observed between the oil yield of the nitrogen treatments (Figure 2). The interaction of 
the water and nitrogen treatments showed no significant difference on the oil yield of the 
native spearmint crop (Figure 3). 

The overall comparison of effect of irrigation levels and nitrogen levels (Figure 4) and 
interaction of the water and nitrogen (Figure 5) on the oil yield showed no significant 
difference between the treatments for the whole year of 2022.    

Conclusion: 
Over fertilizing provided no net benefit in this study and a managed deficit irrigation 
program prior to harvest of both the 1st and 2nd cuttings provided a yield impact in 
reducing the quantity of hay produced per acre while increasing the amount of oil 
produced per acre.  
Greater details will be provided at the WA Mint Growers Associations annual meeting 
and at the MIRC’s annual meeting.   
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