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EXECUTIVE SUMMARY:  
 
Seed moisture content is the most reliable indicator of seed maturity and harvest timing in 

grass seed crops.  Swathing within the correct range of seed moisture contents will maximize 

harvestable seed yield and minimize losses of seed due to shattering during harvest.  Taking an 

accurate measurement of seed moisture content is a key component of economic grass seed 

crop management.  The problem is that the most widely adopted seed moisture testing 

methodologies are slow and as a result, it is difficult to make timely management decisions 

about harvest timing of their crops.  Harvest is a busy time and often several crops are coming 

to maturity at or near the same time in fields spread out across the grass seed grower’s farming 

operation.  A rapid and reliable method to test seed moisture content could increase seed yield 

and profitability of Oregon’s grass seed production enterprises.   Near-infrared reflectance 

spectroscopy (NIR) has been widely used for the determination of moisture content in 

agricultural products.  Seed moisture determination by NIR in cereal grains and oilseed crops 

has proven to be both rapid and reliable, but no information is available on the testing of grass 

seed for moisture content.  Since seed moisture testing by NIR is a secondary method, 

calibration against a primary seed moisture testing method is needed before this technology 

can be used as a harvest timing tool in grass seed crops.  Recent technological advancements 

have now made it possible for NIR testing of seed moisture content at the farm level, including 

portable field-based models.   

 

OBJECTIVES: 
 

1. Conduct field trials with perennial ryegrass, turf-type tall fescue, forage-type tall fescue, 

and orchardgrass for rapid and reliable determination of seed moisture content by NIR. 

2. Determine seed moisture content of grass seed crops with NIR and air-oven methods 

from the start of seed development to after harvest maturity. 

3. Develop calibrations for NIR seed moisture testing in grass seed crops by partial least 

squares regression. 

4. Share results with grass seed growers and other interested clientele. 

 



PROCEDURES:  
 
Four grass seed crops were tested in trials conducted at Hyslop Farm near Corvallis in two 
harvest seasons, 2016 and 2017.  These seed crops were perennial ryegrass, turf-type tall 
fescue, forage-type tall fescue, and orchardgrass, and they represent more than 60% of the 
total seed crop acreage in Oregon.  The influence of common agronomic practices on seed 
moisture content and harvest maturity in the grass seed crops were also determined.  These 
practices included plant growth regulators (PGR), nitrogen (N) application rate, and rust 
fungicide. 
 
Seed moisture content was determined frequently on each seed crop by use of a Digi-Star 
Moisture Tracker NIR and by laboratory air-oven methods.  Testing began a couple of days past 
peak flowering of the crops and continued until seed harvest by swathing of the standing crop.  
Additional seed moisture content measurements were made on seed taken from the swath 
leading up to combining and on seed that is past harvest maturity in un-harvested plots. 
 
Samples were collected by stripping seed from 30 spikes or panicles into airtight containers and 
keeping cool until ready for NIR determination.  Samples were taken in mid- to late morning to 
ensure that dew was no longer present.  Operation of the NIR was done per the manufacturer’s 
recommendations with modifications as needed to accommodate grass seed moisture content 
determination.   
 
Procedures for the reference air-oven included taking three 10 gram subsamples from the same 
sample used to determine NIR seed moisture content.  Each subsample was placed in a metal 
sample container and weighed prior to oven-drying.  The subsamples were placed in a 
laboratory air-oven and dried at 130°C for 2 hours.  After drying was complete, the cover was 
placed on each sample container and cooled to room temperature prior to weighing in a 
desiccant-containing chamber.  Seed moisture content was calculated from the weights prior to 
and after drying and expressed as a percentage. 
 
The seed moisture content results from NIR were calibrated against the air-oven reference 
method.  This calibration was done using partial least squares regression analysis.   
 
SIGNIFICANT ACCOMPLISHMENTS: 
 
Preliminary testing of the NIR device was conducted on a limited basis in the 2016 season.   The 
results from the tests in 2016 indicate a good relationship between NIR readings of seed 
moisture content and oven test results in perennial ryegrass and turf-type tall fescue.  Only a 
few measurements were made in 2016 for orchardgrass and forage-type tall fescue because of 
the late start of testing.  The 2016 results for each grass seed crop are shown together with 
results for 2017 in the graphs below.  
 
The seed moisture content of perennial ryegrass as measured by NIR was highly related to the 
official oven test results (Figure 1).   While agronomic treatments such as foliar fungicides (Quilt 



and Trivapro) delayed crop maturity for a short time in perennial ryegrass, there was no effect 
of fungicides on the ability of the NIR device to measure seed moisture content as compared to 
the untreated control.  Similar results were observed in 2016. 
 

 
 
Figure 1.  Relationship of NIR reading (seed moisture content) with air-oven seed moisture 
content in perennial ryegrass. 
 
The seed moisture content values provided by the NIR device also showed a very good 
relationship with the oven test in orchardgrass (Figure 2).  Obtaining timely and accurate 
readings of seed moisture content in orchardgrass is especially important since orchardgrass is 
highly susceptible to seed shattering losses prior to and during harvest.  Trinexapac-ethyl PGR 
and nitrogen are two of the important agronomic practices in grass seed production.  These 
results show that the use of PGR and rate of N application had no effect on the ability of the 
NIR device to measure seed moisture content. 
 



 
 
Figure 2.  Relationship of NIR reading (seed moisture content) with air-oven seed moisture 
content in orchardgrass. 
 
Some differences in seed moisture content measurement was observed in tall fescue.  The NIR 

measured seed moisture content in Spyder turf-type tall fescue in much the same way as in 

orchardgrass (Figure 3).  However, there was less agreement between NIR readings and oven 

test results in Fawn forage-type tall fescue than in the turf-type (Figure 4).  Andrade et al. 

(1994) also noted differences in seed moisture content measurement between forage-type and 

turf-type tall fescue.   Nevertheless, it must be pointed out that forage-type tall fescue had 

fewer seed moisture content readings overall than the other seed crops tested here and the 

lower numbers of readings might have played a role in weaker relationship in forage-type tall 

fescue.   Trinexapac-ethyl PGR had no effect on seed moisture content measurement by NIR. 



 
Figure 3.  Relationship of NIR reading (seed moisture content) with air-oven seed moisture 
content in Spyder turf-type tall fescue. 
 

 
Figure 4.  Relationship of NIR reading (seed moisture content) with air-oven seed moisture 
content in Fawn forage-type tall fescue. 
 
 
 



There was variability among individual seed moisture tests but this variability was less than 
observed for other electric moisture meters tested in grass seed crops.  Some of this variation 
in seed moisture content is likely the result of the high degree of natural variability that is 
typical for grass seed crops.  Moreover, there was not a direct correspondence of the oven test 
results with the moisture content reading on the NIR device.  In other words, a harvest 
recommendation of 35% seed moisture content for perennial ryegrass would correspond to an 
NIR reading of 24.9%.  Nevertheless, the NIR moisture content values were highly related to the 
official oven test results. 
 
The Digi-Star NIR device shows good promise as a tool for rapidly measuring seed moisture 
content for harvest timing in grass seed crops.  Specific calibration of the device and 
measurement protocols are needed before the commercial application of this device in grass 
seed moisture testing.   A third year of data collection will be collected for these crops in 2018 
so that a broad range of seasonal conditions and more data are used in the calibration.  Results 
to date from this study were presented to seed producers at the 2018 Winter Extension 
Meetings. 
 
BENEFITS AND IMPACT: 
 
Seed producers indicate that in the peak of the harvest season that they do not have the time 
to conduct all of the air-oven seed moisture tests required to determine harvest readiness for 
their crops.  Use of the NIR device shortens the time required for each test from hours to 
minutes and would permit real-time harvest management decisions.  The NIR is also more 
accurate than present rapid electric meters for measuring seed moisture content giving 
producers a better estimate of the crop’s harvest readiness.  With rapid, reliable determination 
of harvest readiness, seed yields should increase as a result of lower seed shattering losses 
owing from late harvests. 
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