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Executive Summary:  Seeding or underseeding the cover crop in a standing crop may 
be a strategy to allow for enough time for sufficient biomass accumulation to minimize 
erosion and N losses.  Seven field demonstration plots and two research trials were 
establish in seed and sweet corn to evaluate the impact of underseeding alfalfa on corn 
yield and cover crop biomass production.  Based on first year results, there was no 
difference in sweet corn yields between treatments with or without undersown cover 
crops.  Cover crops did not establish well under sweet corn and did not provide enough 
cover by harvest to minimize erosion or contribute to an N credit for the following crop.  
Cover crop growth was greater in seed corn than sweet corn.  This was likely due to the 
open canopy in seed corn allowing light to get through to the cover crop.  Based on the 
demonstration and research trials in one year, there appears to be little risk that 
undersown alfalfa will reduce sweet or seed corn yield. None of the undersown cover 
crops impacted seed corn 1000 kernel weight or test weight compared to the no cover 
crop control.  Results from the research trial indicate higher cover crop biomass at seed 
corn harvest with oilseed radish and the mixture of cover crops (oilseed radish, vetch, 
oats and alfalfa) compared to alfalfa.  There was no difference in corn yield, 1000 kernel 
weight or test weight between early July or early August sowing of cover crops but July 
sown cover crops put on more biomass growth than the later planting.  However both 
planting dates provided enough time for good growth.  Late fall and spring cover crop 
biomass samples will be collected at select sites as well as the N credit from alfalfa in 
2010.  Ground cover assessments (a rough estimate of potential to minimize soil 
erosion) will be initiated in November.  Matching funding is in place to continue this 
project in 2010. 
 
Introduction:  Cover crops have the potential to improve water quality by minimizing 
erosion and nutrient losses (N and P) and increase cropping system resiliency by 
protecting soil and adding organic residues.  Although many Ontario vegetable growers 
have been using cover crops for many years, there are several crops that are harvested 
too late to effectively plant cover crops.  Seeding or underseeding the cover crop in a 
standing crop may allow for enough time for sufficient biomass accumulation to 
minimize N losses and minimize erosion.  A grower near Erieau has successfully 
undersown seed corn with alfalfa for several years.  However, there are some risks that 
need to be evaluated, for instance, changes in pest populations – particularly slugs, and 
the timing of cover crop underseeding to minimize competition but allow for good 
establishment.   
 
Objectives 
• Demonstrate the potential and pitfalls of underseeding cover crops in vegetable 

production 
• Increase knowledge that facilitates the adoption of cover crops by sweet and seed 

crop producers if applicable 
• Annually, host fall demonstration ½ day on cover crops and underseeding  
 
Methods:   
All cover crops were seeded by hand into the standing corn crop with no cultivation. 
Post emergent herbicides were used according growers typical practice  



 Demonstration Replicated Strip Trials:  2 sweet corn and 4 seed corn commercial fields 
- Two treatments (without or with alfalfa at 16 lb/ac) 
- Underseeded at approximately 8 lf stage 
- Six pairs of strips at least 300 ft long 
- Hand harvest trials  
- Measurements: corn yield and quality – seed corn seed size (ideally on all sites), cover 

crop biomass, ground cover 
 

 Demonstration Trial on different cover crops:  at 1 seed corn commercial field 
- Underseeded at approximately 8 lf stage 
- One strip each at least 300 ft long of the following: 

o Oilseed radish (15 lb/ac)  
o Hairy vetch (30 lb/ac)  
o Crimson clover  (12 lb/ac)  
o Soybeans (90 lb/ac)   
o Winter peas (90 lb/ac)   
o Sorghum (7 lb/ac) 
o Wheat  (90 lb/ac)   
o Oats  (54 lb/ac)   
o Fall rye  (90 lb/ac)   
o Buckwheat (60 lb/ac) 
o Blend 1 – oilseed radish (3.75 lb/ac), alfalfa (3.75), oats (13.5), vetch (2.4) 

buckwheat (14.3) 
o Blend 2 –rye (22.5 lb/ac), buckwheat (15), crimson clover (3), forage pea (22.5) 

 
 Research Trials: 1 sweet corn at Ridgetown Campus and 1 seed corn in a commercial 
field 

- Focus on N dynamics: particularly in the following crop 
- Early July and early August (late Aug for sweet corn) sowing of cover crop 

o Alfalfa (15 lb/ac)   
o Oilseed radish  (15 lb/ac)  
o Mix of oilseed radish  (3.75 lb/ac),  alfalfa (3.75), vetch (7.5) and oats (13.5)  

 
Results 2009:   
Seed Corn 
Alfalfa growth: Alfalfa growth and stands were considerably better with seed corn than 
sweet corn (Table 2).  At the sweet corn sites we were unable to take biomass samples 
because plants were too small and the stands too thin.  At all seed corn sites, there was 
significant alfalfa growth to collect biomass.  This was likely due to the open canopy in 
seed corn allowing more light through to the cover crop. However, there were large 
differences between locations, with biomass varying from 79 to 632 lb/ac.  Differences 
in alfalfa growth between sites were most likely due to timing of rainfall and soil type.   
For instance, the Tecumseh Line site was a black sand that tends to heat up.  At this 
site, there was not much alfalfa growth in between the rows; the alfalfa was growing in 
the corn row.  And at the Fairview site, there was a ½” rain a few days after sowing as 
well as timely rains throughout the growing season. 



Table 1.  Site characteristics for each site in 2009. 

Characteristic 

Fairview 
line 

Harwich 
Kent 

English line 
Harwich Kent 

9th. 
Conc. 

Raleigh 
Kent 

Old 
street 

Harwich 
Kent 

Tecumseh 
line 

Tilbury 
East Kent 

Ridgetown 
Campus 
Howard 

Kent 

County rd. 
1 

Lakeshore 
Essex 

Panel 
lane 

Strathroy 
Middlesex 

Crop Seed Seed Seed Seed Seed Sweet Sweet Sweet 
Date: PRE herbicide 

spray May 10 June 6 May 24 May 23 May 20 May 18 May 24 May 16 

PRE herbicide(s) 
sprayed Dual II Dual II + 

Calisto+Atrazine Dual II Dual II  + 
Atrazine 

Dual II 
Calisto + 
Atrazine 

Dual II 
Dual II 

Calisto + 
Atrazine 

Primextra 
+impact 

Date: POST 
herbicide spray June 18  June 10 June 16  June 15   

POST herbicide(s) 
sprayed 

Liberty 
+Atrazine  

Laddock 
+ 

Pardner 

Laddock 
+ 

Pardner 
 Basagran 

Forte   

Cover crop seeding 
date July 6 July 6 July 6 June 30 July 7 July 10 July 7 July 14 

Corn height at cover 
crop seeding 32” 18” 38” 28” 16” 18” 42” 46” 

Corn harvest date Sept. 25 Oct. 1 Sept. 30 Sept. 30 Oct. 1 Aug. 25 Aug. 21 Aug. 19 
Monthly rainfall: May 

June 
July 

August 
September 

 
 

27.9 mm 
91.4 mm 
27.6mm 

 
 

32.2 mm 
89.4 mm 
27.6 mm 

 
 

32.2 mm 
89.4 mm 
27.6 mm 

 
 

58.7 mm 
109 mm 
22.4 mm 

 
 

32.3 mm 
61.2 mm 
22.0 mm 

30.6 mm 
65.9 mm 
42.1 mm 
98.8 mm 
27.4 mm 

 
 

32.3 mm 
61.2 mm 
22.0 mm 

 
 

na 

 
 
  



Photos of cover crop seeding.  
 

        
 

 
 



Photos of Cover Crop Growth 2009:   
 

 

 



 
 

 



 



Impact of alfalfa on seed corn yield:  Underseeding alfalfa with seed corn did not impact 
1000 kernel weight or test weight (Table 2). There were 2 out of 4 replicated strip trial 
sites where seed corn yield in bushels per acre was not different with or without alfalfa 
(Table 2).  At the other 2 sites there was a difference in seed corn yield; at one site 
there was a yield advantage (9th Conc.) and the other site (English Line) a yield penalty 
with growing alfalfa.  Both these sites were with the same grower but the 9th Conc. field 
was heavier soil than on English Line.  English Line was the only site with 6+2 planting 
(6 female rows and 2 male rows).  All other sites were 8 rows with 3 male interplanting. 
However, when yield was compared based on plant population basis there was no 
difference at the English Line site but on there was a difference at the 9th Conc. site.  
Further analysis will evaluate 1000 kernel weight.  Thus, based on the demonstration 
sites and the research site, underseeding with alfalfa does not appear to cause a yield 
penalty and is unlikely to cause a yield advantage.  
 
 
Research trial:  In the replicated research trial, there were no differences in seed corn 
yield, 1000 kernel weight or test weight with either alfalfa, oilseed radish or the blend of 
4 different cover crops (Table 3).  As well, there was no difference in seed corn yield, 
1000 kernel weight or test weight between the July and August sowing dates.  Results 
from the research trial indicate higher cover crop biomass at seed corn harvest with 
oilseed radish and the blend of cover crops (oilseed radish, vetch, oats and alfalfa) 
compared to alfalfa (Table 3).  July sown cover crops put on more growth than the later 
planting.  However both planting dates provided enough time for good growth with over 
600 lb/ac of cover crop growth.  Therefore, the cover crops tested did not lower seed 
corn yield but did provide cover to minimize erosion at harvest.  
 
Strip Trial with Different Cover Crops: At the Fairview Line location, we compared 13 
different cover crops in a non-replicated strip trial (Table 4).  This was not a replicated 
trial therefore we could not do statistical analysis, but based on the data available it 
does not appear that any of the cover crops reduced seed corn yield, 1000 kernel 
weight or test weight.  All cover crops were broadcast seeded by hand when the corn 
was at least 3 feet high.  The field was not cultivated after sowing.  A few days after 
sowing, it rained about a ½ inch.  Sorghum and soybeans did not establish but all other 
cover crops grew well (Table 4).  At harvest, which was later than usual this fall, there 
was considerable cover crop growth from 482 to 2361 lb/ac.  Oilseed radish, forage 
peas and the two blends produced the highest biomass.  With the relatively warm fall 
this year, all cover crops provided enough growth to minimize erosion, except for 
buckwheat.  Buckwheat is not recommended for undersowing in seed corn because it 
produced little biomass and set seed on small plants. The oilseed radish, vetch and 
forage peas were flowering at harvest.  We predict that oilseed radish will set viable 
seed that may be a weed problem next spring.  This would definitely limit the 
applicability of using oilseed radish. 
 
 
 



Table 2.  Effect of undersown alfalfa (16 lb/ac) on seed corn yield and cover crop biomass. 

Site Trial type 

1000 kernel weight Test weight Yield Cover crop 
Biomass without 

alfalfa 
with 

alfalfa Difference without 
alfalfa 

with 
alfalfa Difference without 

alfalfa 
with 

alfalfa Difference 

------------ g------------ ------------ g ------------ ------------ bu/ac ------------ lb/ac 

Fairview line Kent Research 
trial 264 280 none 382 374 none 79.4 83.2 none 632 

Fairview line Kent One strip 264 247 -* 374 327 - 79.4 82.8 - 776 

English line Kent Replicated 
strip trial 228 227 none 362 362 none 94. 5 86.8 

higher 
without 
alfalfa 

253 

9th. Conc. Kent Replicated 
strip trial 258 256 none 377 370 none 98.6 108.8 higher with 

alfalfa 94.9 

Old street Kent Replicated 
strip trial 268 265 none 370 369 none 128.6 127.9 none 175 

Tecumseh line 
Tilbury East Kent 

Replicated 
strip trial 311 307 none 405 405 none 91.1 85.8 none 79 

*Statistical analysis was not possible because there was only one strip. 
 
 
 



Table 3.  Effect of undersown cover crops on seed corn yield and cover crop biomass.  
Data from research replicated trials. 

Cover crop 

Cover crop 
planting 

date 

1000 kernel 
weight Test weight Yield 

Cover crop 
biomass at 

harvest 
2009 (g) (g) (bu/ac) (lb/ac) 

No cover control  264 374 79.3 - 
Oilseed Radish July 6 281 352 78.9 3185 
Oilseed Radish August 4 289 385 88.7 1493 

Blend 1 July 6 272 375 73.5 2036 
Blend 1 August 4 277 377 73.5 1449 
Alfalfa July 6 280 382 84.3 632 
Alfalfa August 4 281 382 82.2 661 

Blend 1 = Oilseed radish (3.75 lb/ac), alfalfa  (3.75), hairy vetch (7.5), and oats (13.5)  
 
 
 
Table 4.  Effect of underseeding different cover crops on seed corn yield and cover crop 
biomass from a non-replicated demonstration trial on Fairview line. 

Cover crop 1000 kernel 
weight (g) 

Test 
weight (g) 

Yield 
(bu/ac) 

Cover crop 
biomass at 

harvest   (lb/ac) 
Crimson Clover 280 380 91.5 865 
Oilseed Radish 258 374 70.8 2361 

Hairy Vetch 300 387 82.5 1690 
Oats 271 379 88.9 840 

Winter Wheat 293 386 81.7 482 
Rye 289 386 86.3 587 

Sorghum – no growth* 264 374 79.4 0 
Soybeans – no growth* 264 374 79.4 0 

Alfalfa 247 327 82.8 776 
Forage Peas 247 381 75.2 1021 
Buckwheat 244 364 84.1 598 
Blend 1** 266 389 110.8 1288 
Blend 2** 269 389 96.3 1103 

* The Sorghum and Soybeans underseeding did not grow, therefore seed corn yield is 
essentially a no cover crop control 
**Blend 1 was oilseed radish, vetch, alfalfa, and oats  
**Blend 2 was rye, buckwheat, crimsom clover, and forage peas 
  



Sweet corn: 
Although the alfalfa seed germinated, the plants were very small at sweet corn harvest 
and the stands were thin.   There were no differences in sweet corn yields with or 
without underseeding alfalfa (Table 5).  In the research trial (Table 6), there were no 
differences in sweet corn yield between cover crops of alfalfa, oilseed radish or a blend 
of oilseed radish, oats, vetch, alfalfa.  Timing of cover crop sowing in either July (at least 
3 feet high) or late August, did not impact sweet corn yield.  The lack of differences in 
sweet corn yield was not surprising considering that all cover crops were very small and 
the stands were thin at harvest.  Cover crop growth was likely limited by shading from 
the sweet corn and the somewhat drier conditions at Ridgetown.  In 2010, we plan on 
seeding earlier to allow for initial cover crop growth prior to canopy closure.  
 
Table 5.  Effect of undersown alfalfa (16 lb/ac) on sweet corn yield and cover crop 
biomass. 

Site 
Trial type 

Yield 
without 
alfalfa  

Yield 
with 
alfalfa 

Difference in 
Yield Cover crop  

--------------- Sweet corn (ton/ac) ------------- Stand counts 
(# per ½ m2) 

Ridgetown Campus Research 
trial 5.0  4.2 none 31.2 

County Rd. 1 
Lakeshore Essex 

Replicated 
strip trial n/a n/a - 29.9 

Panel lane 
Strathroy 

Replicated 
strip trial 6.3 6.4 none 22.2 

 
 
Table 6.  Effect of undersown cover crops on sweet corn yield and cover crop biomass.  
Data from research replicated trials. 

Cover crop 
Cover crop 

planting date 
2009 

Sweet corn 
yield 

R Campus 
(ton/ac) 

No cover control  5.0 
Oilseed Radish July 6 6.5 
Oilseed Radish August 4 4.1 
Blend 1 July 6 6.1 
Blend 1 August 4 4.6 
Alfalfa July 6 4.2 
Alfalfa August 4 6.5 
Blend 1 = Oilseed radish (3.75 lb/ac), alfalfa  (3.75), hairy vetch (7.5), and oats (13.5)  
 
 



Demonstration Day:  Over 35 growers and agribusiness representatives attended a ½ 
day cover crop open house on 7 October 2009.  The number of people was a success 
because at the vegetable open house at Ridgetown campus usually attracts about 70 
people to hear results from 5 researchers on many different crops.  Moreover, cover 
crop research was featured in 2 articles in the Ontario Farmer and 1 article each in the 
Voice of the Farmer and The Grower.   
 
 
CONCLUSIONS:  Based on first year results, there was no difference in sweet corn 
yields between treatments with or without underseeded cover crops.  Cover crops did 
not establish well under sweet corn and did not provide enough cover at harvest to 
minimize erosion or contribute to an N credit for the following crop.  Cover crop growth 
was much higher in seed corn.  The open canopy in seed corn allowed more light 
through compared to sweet corn and likely contributed to good alfalfa stands.  Alfalfa 
growth varied from 79 to >600 lb/ac of biomass between seed corn sites.  Differences 
between sites in alfalfa growth were most likely due to timing of rainfall and soil moisture 
during the growing season.  In seed corn, alfalfa undersowing does not appear to 
decrease or increase yield.  None of the undersown cover crops impacted seed corn 
1000 kernel weight or test weight compared to the no cover crop control.  There were 
no differences in seed corn or sweet corn yield between early July or early August cover 
crop sowing dates.  However, in seed corn the cover crops grew more with the early 
July sowing. In November data on percent ground cover will be collected.  Late fall and 
spring cover crop biomass samples will be collected at select sites as well as the N 
credit from alfalfa in 2010.  Matching funding is required to continue this project in 2010.   
 
 


