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 23-04       PROGRESS REPORT  
 

1. TITLE: Measuring Jointed Goatgrass Seed Viability Losses Across Environments 
 

2. PRINCIPAL PERSONNEL: David W. Wilson and Stephen D. Miller, PO. Box 3354, Dept. 
of Plant Sciences, University of Wyoming, Laramie, WY 82071, Drew J. Lyons, 4502 Avenue I, 
Scottsbluff, NE and Gail A. Wicks, 461 West University Drive, University of Nebraska, North 
Platte, NE 69101 are the principle investigators. Co-operators include Wyoming and Nebraska 
wheat farmers. 

 
3. TIME LINE: July 1, 2003 to June 30, 2006.  The timeline extension is to allow for the 
recovery of the final set of packets in November of 2005, viability analysis of the 4th set of seeds, 
comparison with previous data and statistical analysis of the entire set of 4 collection dates.  This 
project is part of a doctoral student’s graduate work, to be completed in spring of 2006. 

 
4. HYPOTHESIS: Jointed goatgrass seeds lose viability more rapidly in no-till conditions than 
in conventional tillage systems. 
 
5. SUMMARY OF PROGRESS: All sites installed on September 15-17, 2003.  Baseline seed 
viability for the jointed goatgrass seed used (NW Colorado 2003 seed source) was 67% with an 
average of 1.8 seeds per joint.  Seed collected from Wyoming and both Nebraska sites could not 
be used due to extremely low viability (as low as 19%) and low seed fill (1.2 seeds/joint) as a 
result of drought conditions in the summer of 2003.  Initial predation for September and October 
2003 at Nebraska sites ranged from 0 to 100% with a mean of 54% for both Nebraska sites 
combined. Wyoming seed predation has been extremely low with an average across replicates of 
only 2% predation, even though there has been evidence of geese on the site (see table 1).  North 
Platte has had the highest predation of seed and observations indicate most predation is occurring 
from rodents rather than birds. Data collection for the late spring period was not satisfactory in 
Archer and Sidney, seed loss from plastic rings due to rain wash off was very important 
especially in Wyoming. The predation methodology applied previously is under revision. 
Proposed changes include the use of jointed goatgrass seeds glued to paper cards, to prevent rain 
losses, and the installation of motion sensitive digital IR cameras in order to identify predation 
agents in the areas of study. ( see * under experimental design) This methodology will be applied 
to the predation studies which will resume in spring of 2005. 
   
Table 1: Jointed goatgrass counts in fixed predation rings for the period September 2003 through 
March 2004.  Results expressed as means (whole number) of the number of joints remaining at 
each site for each counting period. 
 
 Sampling period 

Location Initial Early fall 
2003 

Late fall 
2003 

Early spring 
2004 

Late spring 
2004 

North Platte, NE 50 10 10 8 6 
Sidney, NE  50 49 47 46 13* 
Archer, WY 50 35 34 33 10* 

*joints remaining after flooding in March of 2004 at two predation sites 



 
Difficulty with gypsum block sensors (drought related) complicated acquisition of accurate 
moisture readings at various depths at several locations.  Inadequate measurements from the 
different sites forced the suspension of moisture readings. Weather stations at each of the 
experiment stations will be used to provide the necessary climate data.  Field collection of no-till 
and tilled seed packets was conducted in the spring and fall of 2004. Viability tests were 
completed for the first period, and the second period is currently in process (only one site 
remaining).  A general loss of viability was observed with increasing burial depth in the samples 
collected in spring of 2004 for both tilled and no till conditions (see table 2). This is contrary to 
normal seed viability loss and can be attributed to drought conditions affecting surface moisture.  
The losses exhibit a linear trend at the Nebraska sites, while a fluctuating pattern was observed in 
Wyoming. These preliminary results also suggest greater viability losses under tillage conditions. 
 
Table 2: Jointed goatgrass viability from samples collected spring 2004 under tilled and no-till 
conditions.  Means expressed in percentage (whole number) of remaining viable seed. 
 

 Burial depth (inches) 

Location 0 1 3 5 
Tilled NoTill Tilled NoTill Tilled NoTill Tilled NoTill 

North Platte, 
NE, North 41 56 24 49 18 33 25 31 

North Platte, 
NE, South 45 65 12 11 9 15 13 11 

Sidney, NE 
(Station) 40 37 41 33 5 18 6 10 

Sidney, NE 
(Airport) 36 41 8 33 5 5 4 6 

Archer, WY 31 27 44 39 15 13 26 19 

Burns, WY 34 23 7 53 <1 33 18 13 

 
Once the fall samples are tested for viability (end of January 2005), data for this period will be 
analyzed and integrated with the spring data. Expanded results (spring and fall 2004) will be 
reported in the Annual Review of the National Jointed Goatgrass Research Program in 
Vancouver, B.C.  Field collection of seed packets will continue in the year 2005 during spring 
(April) and fall (October) according to schedule. 
 
6.  OBJECTIVES: To determine the affects of tillage vs. no-till, burial depth, predation and 
moisture on the decline of jointed goatgrass seed viability in Wyoming and Nebraska wheat 
rotation systems. 
 
7. EXPERIMENTAL DESIGN: The main study will set up as a randomized complete block 
design with four replications, and the sub-study uses a paired T-test (Hoshmand, 1993). 
     Tilled Field Packets: 6 sites X 4 replicates X 4 sample dates over 2 years X 4 depths = 384 
field samples 
     No-till Checks: 6 sites X 4 replicates X 4 sample dates over 2 years X 4 depths = 384 field 
samples 



                                                                                                     Wilson—Measuring seed viability losses 

     Loose Seed Surface Subplots: 3 sites X 4 replicates X 4 sample dates = 48 subplots 
     *This methodology will be changed to two sites (one Nebraska and one Wyoming) using a  
     weekly sampling date of four replicates. 2 sites X 4 replicates X multiple sample dates.  An IR 
     digital camera observing seed cards will be employed to collect predation data. 
     Lab Stored Samples: 4 replicates X 5 sample dates = 20 laboratory samples 
 
8. PROGRESS/CONCLUSIONS: Viability data from the first collection during spring 2004 is 
completed and preliminary results are discussed in the “Summary of Progress” section of this 
report. Samples collected during the fall of 2004 are currently under testing, results of the first 
two sample dates will be reported in the next meeting on March 6th at Vancouver. 
 
9. PUBLICATIONS: The spring samples were collected between April 27 and 29 of 2004 and 
the fall samples between November 6 and 13 of 2004.  All but one site from the seed recovered 
as of November 2004 has been processed to date. A report of these findings will be given in 
March at the 2005 WSWS conference.  During the spring and fall of the year 2005 the collection 
of data will be completed and final results published as a doctoral dissertation and proceedings 
report in 2006. 
 
10. TECHNOLOGY TRANSFER ACTIVITIES: Direct and e-mail contact has been 
maintained with Drew Lyons and Robert K. Higgins at Sidney, NE and Gordon E. Hanson in 
North, Platte.  I have been receiving “List Serve” e-mail from Tony White and the Jointed 
Goatgrass Steering Committee, with Steve Miller attending meetings and relaying information. 
Due to Gail Wick’s health problems there has been no direct contact with this investigator.  No 
recommendations can be made at this time. 
 
11. STATEMENT OF WORK TO BE CONDUCTED: Recovery of third and fourth sets of 
packets from all six sites in 2005. The predation study with the new proposed methodology will 
be located in one of the sites to be determined. The equipment to install will consist basically of 
a digital camera with an infrared motion detector. The use of storage cards will allow registering 
predator activity for long periods of time. Changes in the predation study will improve predation 
monitoring and data collection. Viability testing as samples are collected with data compilation 
and correlation as packets are recovered.  Additional information such as weather and tillage 
operations for each site will be collected. 
       
12. FUNDING: No additional funding requested for the next budget year. 



13. BUDGET: Itemized time line budget table for dollars requested in 2003-2005. 
 
No additional funds are requested, the following table describes previous funding (2003-2005). 

 
Amount requested  2003-2004 2004-2005 

LABOR  
Graduate student summer salary (600 hours @ 8.50/hr) 
            - install, conduct and monitor study 
     Part-time student assistance (700 hours @ 7.00/hr) 
            - seed counting, packet sewing, summer field work 

 
$ 5,100.00 
 
$ 4,900.00 

 
$ 5,100.00 
 
$ 4,900.00 

TRAVEL 
     Interstate travel to WY & NE sites 
            - 41¢ per mile and $60.00 per diem 
     Local and Society Meetings  
            - grower, extension and WSWS presentations 
   For grad student & faculty 

 
$ 1,500.00 
 
$ 1,000.00 

 
$ 1,500.00 
 
$ 1,500.00 

SUPPLIES 
     400 TX1400FT 12mm microchips @ $5.25/chip 
     3 Digital soil Moisture Meters with 30 probes 
     200: nylon mesh fabric & monofilament packet thread 
     Sample envelopes (paper coin) 
     Electronics repairs - batteries, probe & antenna 

 
$  2,100.00 
$     900.00 
$     300.00 
$       50.00 

 
 
 
 
$     50.00 
$   750.00 

OFFICE, PUBLISHING 
     Paper, printer ink 
     Postage, shipping 
     Software licensing 

 
$       30.00 
$       50.00 
$       70.00 

 
$       50.00 
$       50.00 
$     100.00 

                                                                   Initial Request $19,200.00 $15,800.00 

                                                         TOTAL (funded) $16,000.00 $14,000.00 

 
 
 


