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GrassX – Experimental Grassland Competition 2017 

Hosted by Ucross High Plains Stewardship Initiative and Yale Landscape Lab 

 

Congratulations on embarking on the first ever GrassX - Experimental Grassland 
Competition at Yale University! Ucross and Yale Landscape Lab are thrilled to host 
this competition and hope it will be around for many years to come. We look 
forward to seeing what management techniques you will design then implement on 
an early seral habitat in the Yale Landscape Lab of Yale West Campus (located near 
Yale’s nursing school). 

GrassX provides the opportunity to put into action a design you create. Oftentimes 
classes do not allow students to move beyond theory due to time or resource 
restraints. This competition involves working with others, problem solving and 
experiencing the realities of what it means to put a project that you create from 
paper/in your heads into the ground. Who knows, it could be the next big idea? 

 

WHY ARE POLLINATORS IMPORTANT? 

 

Although flowers have become commercialized and monetized for their aesthetic 
value, they evolved over millions of years to facilitate plant reproduction, oftentimes 
having co-evolved with pollinators1. Within each flower there are male parts 
(stamens that produce pollen) as well as female parts (the stigma, which contain the 
flower’s ovule). In order for a plant to be fertilized the pollen must be removed from 
the stamen and brought to the stigma, this then facilitates the growing of seed 
(sometimes enclosed in the delicious fruits you eat). Many plant species rely on 
pollinators to move the stamen to the stigma. Flowers will produce particular colors 
or odors that attract specific pollinators best suited to assist their fertilization 
needs. Pollinators are attracted to flowers (often using nectar and pollen as a food 
source) and act as a pawn in part of the fertilization process2. There are many 
different kinds of pollinators such as: insects, birds, bees, bats and even mammals. 
Although some species are able to self-pollinate (the process of the plant’s stamen 
fertilizing its own stigma) some species are not able to do this, and cross-pollination 
(the process of one plant’s stamen fertilizing another plant’s stigma) can be 
correlated with more diverse genetic material and sometimes healthier plants.  

According to the USDA 90% of all plant species rely on pollinators for 
reproduction3; an ecosystem service estimate valued pollination at $14.6 billion 

                                                        
1 https://plants.usda.gov/pollinators/Native_Pollinators.pdf 
2https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/plantsanimals/pollinate/ 
3 https://plants.usda.gov/pollinators/Native_Pollinators.pdf 
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annually in the U.S. alone4. In the state of Connecticut many species such as 
blueberries, cranberries, apples and pears rely on pollinators to bear fruit5. The 
decline of pollinators has not gone unnoticed globally and nationally; even the 
White House has issued a “Million Pollinator Garden Challenge” to ignite united 
action6. The decline of pollinators is attributed to a variety of factors such as habitat 
loss, disease, parasites, and pesticides/herbicides7. It’s important to restore and 
maintain a rich and diverse habitat to ensure that healthy pollinator populations are 
supported. These are among the reasons Ucross High Plains Stewardship Initiative 
has focused on pollinators and pollinator habitats for the GrassX- Experimental 
Grassland Competition at Yale’s Landscape Lab.  

 

Guidelines 

 

BASIC INFORMATION: 

- Each team will have 3-4 people from any school, department or program at Yale 
College or University or from outside the institution. 

- Each team will be given three randomly assigned plots that are 12’ by 12’ to 
manage in a way that will be advantageous to pollinators and pollinator habitats in 
this region of the US. We want you to develop a management plan that is scalable 
and applicable in this region and ecosystem. 

- All teams will work alongside Ucross/Landscape Lab staff members throughout 
the design and implementation process. That said, we are not here to do free labor 
for you – it’s you guys who will be doing the legwork. We’re here principally for 
technical and project design support. 

- Your team is in charge of record keeping. Keep tabs on each visit to the plot and 
record the work you do and the landscape changes you notice. This competition will 
largely be done on an honor system. We will not be tracking your every move so 
expect teams to be honest (not just for the sake of the competition but more 
importantly for the integrity of the results and the reliability of lessons learned). 

- The competition will be scored out of a total of 100 points. The team scoring the 
most points will win US $1,500 in travel expenses to visit any domestic stewardship 
or land management ecosystem/location of your choosing. We can give you 
suggestions and/or contacts of places or people to visit.  

                                                        
4 Morse, R.A. and N.W. Calderone. (2000). “The value of honey bees as pollinators of U.S. crops in 2000.” Bee Culture 128:1-15. 

5http://www.ct.gov/caes/lib/caes/documents/publications/fact_sheets/entomology/planting_flowers_for_bees_in_connectic
ut.pdf 

6 http://millionpollinatorgardens.org/ 
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- Ucross/ Yale Landscape Lab staff will evaluate the competition and select the 
winning team accordingly. Additionally, the winning team will have the opportunity 
to meet with local land trusts to present your management plan and discuss the 
potential of scaling up your idea. 

 

METRICS: 

 

(35 POINTS TOTAL): POLLINATOR HABITAT 

15 POINTS: Diversity of plant species: There are 4,000 species of bees native to 
the US8 (over 300 in Connecticut9) in addition to hundreds of other pollinators. 
Given the broad range of habitat requirements of this diverse group, a range of 
native species are required to ensure each one gets their needs met (this means 
having plants and flowers of different sizes, colors, shapes). 

This will be monitored by a phenocam, drone/wildlife camera, or manually. 15 
points will be awarded to teams that have 9 flowering species, 3 different flower 
colors, 3 different plant heights (1’’-12’’, 12’’-24’’, 24’’-36’’). Each group will record 
the species in their plots and submit the results to us. Each flowering specie gets 1 
point in addition to 1 point for each different colored flower and 1 point for each 
different height. 

10 POINTS: Duration of flowering plants: There are three different blooming 
periods for flowers (early, mid and late season) and it is recommended that in each 
period there is a minimum of 3 species flowering at once.  Early flowering plants 
provide an important food source for bees emerging from hibernation. This will lead 
to greater reproduction and more bees in the middle and end of the year. Late 
flowering plants help bumblebees build up their energy reserves before entering 
winter dormancy10. 

10 points will be given if you have 3 different flowering plants per season. Each 
team will monitor their plots during each blooming period (3 times total). First 
blooming period: March 20 – June 1, second blooming period: June 2- August 1, third 
blooming period: August 1- November 1. Each plant is worth 1 point. A 10th point 
will be given for any additional species that is represented (and not already 
counted) that has not flowered. 

10 POINTS: Species Abundance: Planting clusters of a single species when 
possible is recommended (3’ by 3’ blocks of an individual species that form a solid 

                                                        
8 http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5306468.pdf 
9 http://www.ct.gov/deep/cwp/view.asp?a=2723&Q=567260&deepNav_GID=1655 
10 https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_010204.pdf 
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block of color when in flower is the ideal11) because this is more attractive to 
pollinators. Herbaceous plantings and grasses often provide forage resources for 
beneficial insects. 

10 points will be given if you have 2 different clusters of flowering species (a 
“cluster” is minimum 3 or more of the same species growing beside each other). 
Each cluster is worth 3 points. The remaining 4 points will be given if there are 4 
different species that are good for caterpillar host plants or provide another non-
pollen benefit to a pollinator (1 point each). 

 

(20 points total): SOIL HEALTH 

Soil plays a necessary role in the environment to ensure a healthy ecosystem. Soils 
need a texture conducive to water infiltration, microbial activity, organic matter, 
chemistry and more in order for plants to thrive and work compatibly with that 
environment. 

We will be testing: 

10 POINTS: Water infiltration. Water infiltration is correlated with plant growth 
and soil organic carbon, which benefits plant species and the global carbon cycle. 

Each group will do two trials and must calculate the infiltration time of water in the 
soil in units of minutes (the faster the water moves the higher points). See us for 
more information on how to measure this.  

10 POINTS: Bulk density. 

Bulk density will be measured from 1-10 based on a “more dense” and “less dense” 
scale. See us for more information on how to measure this. 

 

(20 points total): INVASIVE SPECIES 

Invasive species can be any living organism (be it plant, animal, insect, fungus or 
more) that comes from a different environment and profusely reproduces in a new 
environment (sometimes threatening the new ecosystem)12. Invasive species are 
not inherently destructive but must be monitored to insure they do not get out of 
control. According to the World Conservation Union, invasive species are the second 
most serious threat to biodiversity after habitat loss. One estimate says invasive 

                                                        
11http://www.ct.gov/caes/lib/caes/documents/publications/fact_sheets/entomolo
gy/planting_flowers_for_bees_in_connecticut.pdf 
12 https://www.invasivespeciesinfo.gov/index.shtmla 
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species in the US are responsible for US$ 7 billion in losses13. Native pollinators are 
oftentimes (but not exclusively) better suited to native species. In this competition 
we are focusing on invasive plants.  

5 POINTS: Physical Labor (per plot): Removing invasive species on a 12’ by 12’ 
plot is not as difficult with your bare hands but is much more challenging and less 
realistic on a large scale. Therefore your team will be rewarded for using less time in 
managing the plot. In total, of all the time accumulated throughout the competition 
you will be awarded: 0-1 hours: 5 points, 1-2 hours: 4 points, 2-3 hours: 3 points, 3-
4 hours: 2 points, 4+ hours: 1 point. 

5 POINTS: Invasive plant (seed) disposal: You must design a way in which 
invasive plants’ seeds are effectively removed from the plots. You will write out your 
strategy and system for removing future regeneration of invasive species. 
Eradication of 90% or more of invasive species: 5 points, 70-89%: 4 points, 40-69%: 
3 points, 10-39%: 2 points, 1-10%, 1 point. 

10 POINTS: Number of invasive species: Each team will be expected to record the 
number of invasive species in their plots monthly beginning from March/April 2017 
– November 2017 and you will be evaluated according to the diminution of invasive 
species accordingly (focusing on invasive plants only). Reduction of invasive species 
by 100%: 10 points, 90%: 9 points, 80%: 8 points, 70%: 7 points, 60%: 6 points, 
50%: 5 points, 40%: 4 points, 30%: 3 points, 20%: 2 points, 10%: 1 point. 

 

(15 points): SCALABILITY/APPLICATION 

As with all technologies and management techniques, one must examine how 
efficiently these ideas and models can be put to use. How easy is this to learn? How 
much time, labor, money is needed? 

5 POINTS: Number of people needed: Can be managed on a 50-hectare plot (or 
more) by 2-3 people: 5 points, 40-hectare plot: 4 points, 30-hectare plot: 3 points, 
20-hectare plot: 2 points, 10-hectare plot or less: 1 point. 

5 POINTS: Transferable: Is this something that will be easy for 
landowners/managers to understand? 0-10 points based on how easily transferable 
the skills and management style is as assessed by evaluators. You must write and 
submit this plan at the end. 

5 POINTS: Easily implementable: Does this management plan require specialized 
equipment? 5 points if the management plan does not require tools and accessories 
that are not owned by the majority of large-scale landowners and managers in 
Connecticut. 

                                                        
13http://www.theecologist.org/investigations/natural_world/822460/why_invasiv
e_plants_are_the_second_biggest_threat_to_biodiversity_after_habitat_loss.html 



 6 

 

(10 POINTS): INNOVATION 

One of the objectives of the competition is to have teams trying out new ideas. 
Sometimes brilliant management techniques can come out of wild experiments. We 
will be awarding teams up to 10 points based on how novel, innovative and creative 
your team’s work is. However, the innovation category is not exclusively examining 
the management technique but is open-ended and can include innovative 
monitoring techniques or anything else. 

 

TAXES: 

Tilling: Tilling in agriculture is the process of turning over soil whether to add 
fertilizers or break up compacted soil before planting. However, according to the 
carbon management and sequestration center at Ohio State University, it is 
estimated that 78 billion metric tons of carbon in the soil has been released into the 
atmosphere because of tillage14. No-tilling increases the soil quality through organic 
matter, protecting the soil from erosion, evaporation of water and structural 
breakdown. Each team will be taxed for tilling the soil. 

Tax: -10 points 

Chemical pesticides/herbicides: Chemical pesticides and herbicides may be useful 
to help protect certain crops but they can have a devastating effect on honeybees 
and wild pollinators. There will be a tax on any team that uses chemical pesticides 
or herbicides15.  

Tax: -15 points 

Watering: Although you will be working on fairly small plots where irrigating a 12’ 
by 12’ plot may not be too difficult for your team, the idea for this competition is a 
management technique that could be scalable on a much vaster piece of land. 
Therefore your team will be taxed two points for each irrigation session. 

Tax: -2 points for each irrigation of the plot 

Disregard of previous plot observation: With each plot you will be given a list of 
the 3 most common species that were identified in the fall 2016. It is up to your 
team to take these species into consideration and work with the landscape that 
acknowledges the local environment as is. If this is completely disregarded you will 
be taxed. 

                                                        
14 http://seeedcollege.org/soil-carbon-sequestration-dr-rattan-lal-director-carbon-
management-and-sequestration-center-ohio-state-university/ 
15 http://www.usda.gov/documents/ReportHoneyBeeHealth.pdf 
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Tax: -2 points 

 

Questions? Be in touch with Charlie Bettigole – Charlie.bettigole@yale.edu or Justin 
Freiberg –j.freiberg@yale.edu 

 

mailto:Charlie.bettigole@yale.edu
mailto:%E2%80%93j.freiberg@yale.edu

