
 

 

Project Goals: 

ß Investigate the benefits 

and tradeoffs of using 

winter cover crop mix-

tures, or òcocktails,ó 

instead of monoculture 

cover crops 

ß Collaborate with farmers 

in Pennsylvania to con-

duct on-farm participa-

tory research within  

realistic management 

constraints 

ß Complete extension and 

outreach on farms 

across Pennsylvania,  

especially to benefit 

farmers working in  

organic feed and  

forage systems 
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Inside this issue:  

Greetings to Cover Crop 

Cocktail (CCC) project 

members and to all read-

ers interested in learning 

more about cover crops!  

We are a USDA -funded 

research and extension 

project, and this newslet-

ter is intended to periodi-

cally update our Farmer 

Advisory Board and oth-

ers interested in cover 

crop mixtures about the 

ongoing work of the CCC 

team.  If this is your first 

glance at our research, 

then please review our 

project goals (at top -left of 

this page), and visit our 

website for a project sum-

mary (see project website 

link on page 11 of this 

newsletter).  
 

Inside this edition you 

will learn more about 

what team members are 

doing at our Rock Springs 

Field Research Station, in 

related on -farm research 

projects, and in side pro-

jects and analyses all re-

volving around winter 

cover crop mixtures for 

organic feed and forage 

systems.  There are also 

updates and close-ups 

with the research and 

outreach team, and infor-

mation on past and future 

research and Extension 

events across the state.   

Please donõt hesitate to 

write -in with ideas for 

future newsletters, gen-

eral questions, or to sub-

mit photos or other con-

tent.  We hope you enjoy 

the CCC updates and 

thanks for your continued 

participation in the pro-

ject!  
 

-Jim LaChance  

 & the CCC team  

The Cover Crop Cocktails Newsletter  

Fall 2014 

Aerial view of Rock Springs CCC project on 8/28/14.  

Whatõs the weather been like? 
Some of the articles youõll 

find in this newsletter 

will include data from all 

three years of the CCC 

project.  To put this all in 

perspective, hereõs a short 

summary of what the 

weather has been like at 

the Rock Springs re-

search station over the 

past three years.  

Cover Crop Cocktail  Hour  

Year  Rock Springs general weather  

2012  

After an average winter, a growing sea-

son with moderate precipitation and the 

highest temps of the past 3 seasons.  

2013  

After a mild winter, moderate precipita-

tion early in summer turns to dry late 

summer. Temps moderate.  

2014 

A hard winter then wet spring and sum-

mer, with cooler than average tempera-

tures.  



mid -May, which led to mixtures that 

were dominated by mature cereal rye 

biomass, which has a high C:N ratio 

and a high potential to immobilize N 

in the following cash crop.  As a re-

sult, in our second year (2013 -2014) 

we drilled and terminated both of 

our CCC plantings earlier in hopes 

that the mixtures would not have as 

high a C:N ratio in the spring. This 

is because earlier termination of rye 

(roughly at the boot stage) should 

keep the C:N ratio of cereal rye lower 

as its biomass will not be as lignified.                      

For more information about the 

makeup of our cover crop cocktails, 

please see the table on page 10 (article 

continues on next page).  

We just finished planting our third 

season of cover crop cocktails, which 

means that we have two full years of 

data from which to decipher prelimi-

nary themes regarding cover crop 

cocktail fall and spring biomass.  

Please see the fieldwork table (below) 

to review when we have planted, bio-

mass sampled, and terminated our 

cover crops over the past two years.  

In the first year of the project (2012 -

2013), we drilled the CCCs in late 

August and moldboard plowed in  

Dayton Spackman is starting 

his first full year working for 

PSU. He worked for Scott 

Harkcom at the PSU Agronomy 

Research Farm at Rock Springs 

for 5 years during the summer 

and fall while attending classes 

at PSU.  In May 2013 he gradu-

ated with a BS degree in Agri-

cultural Sciences with a minor in 

Agribusiness Management. In 

April of this year Dayton was 

hired full time to work as a re-

search technician performing 

field operations for three differ-

ent research projects involving 

cover crop systems and sustaina-

ble dairy cropping systems. When 

Dayton is not out in the field at 

the PSU Agronomy Farm he is 

out in the field on his familyõs 

farm.  

Puneet Randhawa is a gradu-

ate student in Entomology at 

PSU, and did her undergrad in 

Agriculture and Masterõs in En-

tomology at Punjab Agricultural 

University (PAU), which is one of 

the premier state agricultural 

universities in India. After her 

masterõs, she worked as an Assistant En-

tomologist at PAU for six years before 

joining the CCC project.  She is looking 

forward to conducting high quality re-

search and contributing to the discipline 

and practice of entomology.  She is partic-

ularly interested in the use of biological 

controls for insect pest management in 

organic systems, and is also excited to 

explore the role of entomopathogenic fun-

gi as a biological control agent in cover 

crop mixtures and 

to further hone 

her research skills 

outside of Ento-

mology. 
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At right:               

Puneet            

Randhawa,           

Entomology PhD 

student  

Dayton Spackman, CCC Field 

Operations  

 2012-2013 2013-2014 

CCC Entry  Drill  
Biomass sample 

(fall/spring)  

Moldboard 

plow  
Drill  

Biomass sample 

(fall/spring)  

Moldboard 

plow  

Post-wheat, 

pre-corn 
25,26-Aug 9-Nov 16-May  8-Aug 29-Oct 8-May  

Post-corn, pre -

soy 
10,11-Oct 19-Nov 21-May  20-Sep 5-Nov 19-May  

Dayton plowing pre -corn cover crops 

By Jim LaChance and Brosi Bradley  



 

Cover Crop Biomass - continued:  
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 Post-wheat cover 

crops (Fig. 1) have 

been consistent over 

fall 2012 and 2013, 

with the earlier plant-

ing in 2013 likely 

leading to more 

growth in the leg-

umes - clover and 

pea.  Our post -corn 

cover crops (not pic-

tured), produce signif-

icant ly less fal l  bio-

mass (on average, 15 

to 30x less), mainly 

because of the con-

straints of planting 

after corn silage. In 

our climate in central 

PA, the window for 

planting cover crops 

after corn is a small 

one, with cereal rye 

generally establishing 

best in our mixtures.  

Post-wheat cover crop 

biomass in the spring 

has varied over 2013 

and 2014 because of the 

change in planting and 

termination dates.  The 

later planting date in 

2012 favored the Aus-

trian winter peas, 

which winterkilled in 

2013-14 after flowering 

in the fall.  Also, post -

wheat cover crops in 

2014 accumulated less 

biomass in spring be-

cause they were termi-

nated 8 -days earlier 

than in 2012 -13.  In our 

post-corn cover crop 

planting (not shown), 

most species - aside 

from rye, ryegrass, and 

clover - have not been 

winterhardy. We plant-

ed this yearõs post-

wheat cover crops be-

tween previous dates, 

and will wait and see 

what spring 2015 

brings!  

Figure 1. Post -wheat cover crops fall biomass data  

Figure 2. Post -wheat cover crops spring biomass data  



3. Summer field staff Sara Prizzi, Mary Lemmon, Matthew Rider, Anna 

Schwyter, David Kersey and Keirstan Kure with  Mitch  Hunter.  

 

help the corn weather the drought 

by providing nutrients  

and loosening the soil, thereby pro-

moting deeper root exploration and 

holding off nutrient stress.  In addi-

tion, cover crops may increase water 

infiltration and, in the long term, 

build up organic matter that helps 

soils retain water.  On the other 

hand, cover crops may deplete soil  

moisture as they transpire in the 

spring or tie up nutrients as they 

decompose in the summer, exacer-

bating the water and nutrient limi-

tations that are already severe dur-

ing a drought.   

So far, it looks like nutrients may 

be the biggest driver of cover crop 

effects on drought -stressed corn.  In 

year 1, we did not see big interac-

tions between cover crop effects and 

drought effects.  This may have 

been partly due to a high level of 

nitrogen stress in the corn that fol-

lowed treatments containing 

rye.  In other words, the cover crop 

effects swamped the drought ef-

fects.  In year 2, we terminated the 

cover crops much earlier, reducing 

nitrogen immobilization following 

rye.  This seems to have 

helped.  Based on anecdotal obser-

vations as I walk the plots taking 

measurements, it does appear that 

there is an interaction between the 

cover crop effects and drought ef-

fects.  The corn in the rainout shel-

ters does not seem to be hit as hard 

when it is planted after high -

nitrogen cover crops, and it is short-

er and yellower when planted after 

high -carbon cover crops, like rye 

(see picture 2).   

 

I will report back at the Advisory 

Board Meeting to let you know 

whether these anecdotal results 

stand up to statistical analysis.  If 

they do, we'll probably be back out 

there next year for one more sum-

mer of building shelters, burying 

soil moisture probes, and digging 

moats to protect against summer 

rains.  Who knows what the sum-

mer will bring?   

Cover Crops and Drought: Boon or Bust?    

How do you impose a drought in the 

middle of a corn field during one of 

the rainiest summers in recent 

memory?  Simply blocking the rain 

from above won't cut it, as cloud-

bursts send water sluicing down any 

incline.  But with lots of shovel work 

from summer employees (see picture 

3) and a little trial and error you can 

trick a few corn plants into thinking 

there's a drought on.  

That's what we've learned in year 2 

of a drought experiment embedded in 

the CCC project.  Why 

drought?  Well, dry conditions occur 

periodically even in humid Pennsyl-

vania (remember the last two years?), 

and summer droughts are projected 

to become more common and severe 

due to climate change.   
 

To test the effects of cover crops un-

der drought, we have created mini -

droughts within the CCC corn 

plots.  We have imposed drought with 

9x10 ft rainout shelters placed in the 

field following the final cultivation in 

July and raised up as the corn grows 

(see picture 1). Graduate student 

Denise Finney is looking into wheth-

er diverse cover crops promote resili-

ent microbial communities that per-

form better under drought.  Finney is 

currently analyzing this data, so stay 

tuned for her results.  I am working 

with Dr. Dave Mortensen to analyze 

how cover cropping affects the follow-

ing corn crop during drought.   
 

We hypothesize that cover crops may 

either help or hurt the corn, depend-

ing on their characteristics.  In the 

best case scenario, cover crops may 
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By Mitch Hunter, PhD student  

1. Rainout shelter in action  

2. Drought -stressed corn. 


