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Replicated Tile Drainage Study 

Methods
• 36 monitored tile lines (18 corn/18 soybean)
• Average plot area is 4.2 acres and is 100 ft wide (50 ft on either 

side of a 5-inch lateral)
• Strip-till corn and no-till soybean
• Cereal rye after corn; oat and radish after soybean
• Randomized complete block (6 N treatments with 3 replicates)

Objective: To evaluate when and how nitrate is lost 
from tile drained fields in corn/soybean rotations.

We believe that immobilization of soil N during the decomposition 
of C-rich (and N poor) corn residue limited nitrate leaching and 
decreased tile nitrate loss. On the other hand we speculate that 
the soil system is C limited after soybean and that nitrate liberated 
from the decomposition of soybean residue can and does 
substantially add to tile nitrate loss.

Overall, these data suggest that soil N mineralization during the 
non-growing season, especially following soybean production, is a 
major source of tile nitrate, and therefore, river nitrate.

As we have concluded before, tile nitrate loss is not simply a 
matter of excessive N fertilization. In fact, the similarity between 
the pattern of nitrate loss from the reduced N rate treatment (red 
dots) and the full N rate treatments (black and green dots) suggest 
that tile nitrate loss following soybean had little to do with how 
much fertilizer N was applied the previous year.

Both phases of the corn/soybean rotation are grown at the same 
time allowing for a comparison of tile nitrate from soy-corn-soy-
corn vs. corn-soy-corn-soy. Here we show data from 2015 to 2019.

Our evaluations in the 1990s demonstrated a close relationship 
(R2 = 0.70) between the nitrate concentration in one random tile 
(WT1) located in southern Champaign County and the Embarras
River at Rd 300N in Champaign County and at Camargo, IL. 

Results and Discussion

Tiles are a prerequisite 
for high crop yields; 
however, nutrients are 
transported from fields 
to rivers via tile drainage.

Tile nitrate concentrations and loads have been greatest from 
plots receiving fall N application; however, corn yields have not 
been significantly lower compared to plots that received all the N 
in the spring.  Fall N plots only lost 10 lbs/A more tile nitrate than 
spring N plots; however, this amount is 30% of the annual tile load.

Artificial Drainage and River Nitrate

The Upper Embarras River 
watershed is a heavily tile 
drained, agricultural 
watershed that starts in 
Champaign County. We have 
sampled the river at 
Camargo, IL in Douglas 
County for the past 26 years, 
collecting approximately 
1500 samples since 1993. 

y = 207782x + 350280
R² = 0.8415
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Location of Embarras River

The upper Embarras River watershed at Camargo, IL drains 
119,000 acres and is approximately 90% row crop agriculture 
with a nearly even mix of corn and soybean planted annually.

Annual Embarras River Nitrate Load vs. River Flow

Average Nitrate Loss = 3,000,000 lbs/yr
which is 27 lbs/A/yr

Embarras River nitrate loads have ranged from 1 million lbs (8 
lbs/A/yr) in 2012 to 6 million lbs (50 lbs/A/yr) in 2002. The average 
river nitrate loss over this time period is 3 million lbs or 27 lbs/A/yr.  

Question: How can one tile that is draining only one phase of the 
two-year rotation of corn and soybean crop each year correspond 
so closely with the river (which integrates N loss from both crops)?
Answer: This is due in part because substantial amounts of nitrate 
are lost to tiles following soybean production.

Note: When tile flow 
stops, river nitrate 
drops to near zero 
soon thereafter.
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We are currently 
monitoring 36 parallel 
tiles on one farm. We 
measure tile flow and 
nutrient content across 6 
N treatments. This site is 
located approximately 6 
miles from Camargo, IL.
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This study showed that more tile nitrate loss occurred following 
soybean production than following corn this past drainage season. 
It’s not that tile nitrate concentrations were particularly high after 
soybean last year, but rather, tile nitrate losses from corn were 
unusually low. In our 25 years of monitoring tile drainage in central 
Illinois, we have never seen tile nitrate concentrations this low 
following corn production.

Tile nitrate after corn vs. tile nitrate after soybean
Prior to spring 
fertilization on May 
21, 2019, tile nitrate 
loss after soybean 
was 16 lbs/A vs. only 
4 lbs/A loss after 
corn. Mineralized N 
accounted for 50% of 
the total tile load in 
2019.

Graph of tile nitrate concentrations from three fertilizer N treatments 
following either corn or soybean from Sept. 7, 2018 to May 21, 2019.

Why did we lose less tile nitrate after corn last year than after soybean?

Corn plots produced an 
average of 205 bu/A last 
year, but all plots were 
found to be severely N 
deficient by the end of the 
growing season and the C:N 
ratio of the residue was 
>70:1.

Soybean plots produced 
large plants with excellent 
yields (77 bu/A) last year.  
Soybean residue has a 
much narrower C:N ratio 
than corn and has  a much 
lower potential for N 
immobilization.

Summary

Six N Treatments
160F 160 lb N/acre in fall
80/40/40 80 lb N/acre in fall, 40 at planting, and 40 side-dressed
160S 160 lb N/acre in early spring
120S 120 lb/acre in early spring (reduced rate)
0/80/80 80 lb N/acre in spring and 80 side-dressed
0/80/80 C 80 lb N/acre in spring and 80 side-dressed + cover crop


