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PROJECT DESCRIPTION 
 

The Conservation Cropping Systems Project (CCSP) is located on a 130-acre tract 
of farm land two miles south of Forman, ND along Highway 32.  A 14 member Board 
of Directors composed of local producers in northeastern South Dakota and 
southeastern North Dakota advises the CCSP staff.   Diverse crops are grown in 
15 rotations that range from one to six years under no-till, mechanical strip till, bio- 
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strip-till, shank and disk drill cropping systems.  A total of 172 60x220 foot plots plus 
several irregular shaped “bulk area” plots ranging from 1/10 acre to 8 acres are 
used for production and demonstrations. Rotations are demonstrated to look at their 
effect on water and wind erosion, soil tilth, soil moisture retention, organic matter 
changes, and profitability.  Each crop within a rotation is grown every year and 
replicated three times. Other practices and demonstrations done currently or in the 
past include variety trials, livestock waste applications, carbon sequestration 
studies, weed control experiments, livestock grazing, saline cover crop and saline 
alfalfa trials, biological strip till, radish rooting depth, and equipment demos to name 
a few.  
 
The project provides producers data and physical observations that allows them to 
see advantages and disadvantages of a range of crop rotations in no-till and 
conservation crop production.  The effective use of crop rotations to break weed, 
disease, and insect cycles is demonstrated.  The placement of legumes in rotations 
reduces dependence on fertilizer N.   Recent work by Dr. Dave Franzen of NDSU 
has shown that long term no-till requires 50 lbs less nitrogen fertilizer to grow the 
same crop as conventional tillage.  
 
This project is a living classroom to demonstrate that agriculture can produce food, 
fuel and fiber in an environmentally favorable manner, preserving and enhancing 
soil, wildlife habitat and water quality, while providing producers with competitive to 
superior economic returns.  

 
PROJECT PURPOSE 

 
Our goal is to demonstrate profitable farming methods, machinery, and 
philosophies that promote soil and water conservation.    
 

 
PROJECT SPONSORS 

 
The Conservation Cropping System Project is funded through the sponsorship of 
governmental, corporate and private parties.  The Wild Rice Soil Conservation 
District is the principle cooperating district, supplying office space and other 
facilities for the project.  The other soil conservation districts supplying board 
member leadership in North Dakota are from Ransom, Richland, and Dickey 
counties. In South Dakota the districts from Marshall and Day counties also supply 
leadership board members. Other cooperating agencies are the Natural 
Resources Conservation Service (NRCS), North Dakota State University (NDSU), 
and South Dakota State University (SDSU).  Sponsorship is either as a cash 
donation, in-kind or both.  There are four levels of sponsorship: Platinum ($10,000 
or greater), gold ($5,000 - $9,999), silver ($2,500 - $4,999) and bronze ($500 - 
$2,499).  We wish to thank our sponsors for their support!  Without them this project 
would not exist.  
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Figure 1. Aerial view of the Conservation Cropping Systems Project. 

 
 

CROP ROTATIONS AT CCSP 
 

Six cash crops are present in rotations: HRSW, HRWW, corn, soybean, alfalfa and 
flax.  (See figure 2) Switch grass, and cover crops have been added to the farm in 
the past several years. Cover crops can include a whole host of traditional and 
non-traditional crops that work to pull up and stabilize nutrients, manage salinity, 
and improve soil health. In 2012, we modified 3 existing rotations, A, B, and C 
namely to compare minimal disturbance, bio-strip-till, and mechanical strip till.  
 
As time goes on, technology and knowledge increase. However, challenges also 
increase such as weed resistance, new diseases, new insects, climate cycles, crop 
insurance, and changing markets. What may be profitable today, does not work 
tomorrow. If our farm would have existed 40 years ago, the rotations with corn and 
soybeans would have looked strange. With these thoughts in mind, we have 
modified rotations as deemed desirable. We added a new rotation we call “Q” in 
2012 which is sw, ww, s, c, s, c, s. This should be our most profitable and 
productive rotation. If a market for alfalfa is available, I think adding alfalfa after the 
winter wheat, and then growing corn following the alfalfa would be even better in 
a high rainfall or good soil recharge situation. We have obtained a source of 
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manure from a local dairy that we will be composting and adding to another 
rotation. It was noted at a winter meeting that most corn contest winners grow their 
winning yields on land that is or was manured.  
 
Key considerations of rotations are their profitability, weed/insect control, moisture 
use or savings, and something we could call farm synergy. Rotations do a 
wonderful job of giving a farmer built-in opportunities to manage weed and insect 
resistance, spread manure, pick rocks, graze livestock, plant cover crops and add 
recreational activities such as hunting. 
 
 

 
 
 
 

Figure 2. Crop rotations at the Cropping Systems Project at Forman, ND, 
2013. 

 
Each plot is 60 feet by 220 feet.  Each crop within the rotation sequence is present 
each year.  Each rotation sequence has 3 replications. For example in rotation F, 
corn is replicated three times as Fc1, Fc2 and Fc3.   
 

CCSP Rotation Key
spring wheat/winter wheat/corn/soybeans - A

spring wheat/winter wheat-st/corn/soybeans - B

spring wheat/winter wheat-biost/corn/soybeans C

spring wheat-st/corn/soybeans D

spring wheat-cc/soybeans E

corn/soybeans-st F

spring wheat-cc-st/corn/soybeans/corn/soybeans G

continues corn since 2006-st H6

continues corn since 2008-st H8

spring wheat/winter wheat/flax-st/corn-st/corn/soybeans I

winter wheat/soybeans/corn-st/corn/flax J

winter wheat-bio-strip/corn/soybeans KH

spring wheat/winter wheat/alfalfa/alfalfa/corn/soybeans N

corn/cover crop O

spr wht/win wht/soy/corn/soy/corn/soy Q
note-st denotes strip till operation, cc-denotes cover crop

For 2012 rotation L and M were moved into rotation Q

For 2012 added ww as cc to rotation G after spring wheat. Use strip till in spring
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Figure 3. Plot map of rotations and their location in 2013. 

 
Local Weather 2013 

 
Weather is a favorite subject for all of us. 2013 pretty much had everything. We started 
out the first of the year dry. Then as the winter wore on, one day the end of March, I 
noticed we had a lot of snow. Then spring forgot to show up.  On April 20, a call to Leon 
Osborne reveled no spring like weather for at least 7-10 days. We had a bunch of snow, 
and temps not even close to getting the ground warmed up. So, I took off for a week. 
Flying from Minneapolis to California revealed nothing but snow until hitting the desert 
regions in the southwest. Obviously, no corn was going into the ground in Minnesota, 
South Dakota, Nebraska, or Colorado. When I returned a week later, spring had come. 
The snow was melting nicely with 75 degree temps in the Twin Cities. The race had 
begun! Everything needed to be done at once. Even though it was an abrupt change in 

3/15/2013 2013  

Jww3 153 Dc2 127 Dsw2 105 Ds2 83 Cenex

Jfx3 154 Qs1II 106 Ic1II 52 Fertilizer

Jc3II 155 Jfx1 107 Ic1I 53 Plant

Jc3I 156 Qs3III 130 Gsw2 86 Ifx1 54

Js3 157 Qs1II 131 Gc2lI 87 Iww1 55

Fc3 158 Qs2II 132 Qs1I 110 Gs2ll 88 Isw1 56

Fs3 159 Qc3I 133 Qww1 111 Gs2l 89 Is1 57

Qc2II 160 Qc3II 134 Msw2 112 Gc2I 90 Na1lI 58

Hc2_6 135 Ms2II 113 Aww2 91 Fs2 59

Ic3ll 203 Hc3_6 177 KHs2 136 Cc2 114 Ac2 92 Esw2 60

Ic3I 204 KHs3 178 KHc2 137 Cww2 115 Asw2 93 Es2 61

Ifx3 205 KHc3 179 Dsw2 164 KHww2 138 Csw2 116 As2 94 Fc2 62

Iww3 206 KHww3 180 Jww1 165 OAc2 139 Cs2 117 Na1I 32 Jc1II 8

Isw3 207 OAc3 181 Lc3 l 166 Hc2_8 140 Ic2II 118 Nww1 33 Jc1I 9

Is3 208 Hc3_8 182 Nc2 167 Jww2 141 Ic2I 119 Nsw1 34 Js1 10

ip13n Gsw3 183 Na2lI 168 Jfx2 142 Ifx2 120 Ns1 35 ip1s

Gc3lI 184 Na2l 169 Jc2II 143 Iww2 121

Gs3Il 185 Nww2 170 Jc2I 144 Isw2 122 Bc2 100 ip2s

Gs3l 186 Nsw2 171 Js2 145 Is2 123 Bww2 101 Bc1 14

Gc3I 187 Ns2 172 Qsw2 146 Qww2 124 Bsw2 102 Dc1 39 Bww1 15

Esw3 214 Ac3 188 Cc3 173 Qww3 147 Qsw1 125 Bs2 103 Hc1_6 71 Dsw1 40 Bsw1 16

Es3 215 Aww3 189 Cww3 174 Qs2lII 148 ip116 KHs1 72 Ds1 41 Bs1 17

Nc3 216 Asw3 190 Csw3 175 Bc3 149 KHc1 73 KHww1 42 Ac1 18

Na3Il 217 As3 191 Cs3 176 Bww3 150 Hs1 74 NDSUww 43 Aww1 19

Na3l 218 Gsw1 192 Bsw3 151 OAc1 75 NDSUs 44 Asw1 20

Nww3 219 Gs1ll 193 Bs3 152 Hc1_8 76 NDSUsw 45 As1 21

Nsw3 220 Gs1l 194 Mc1II 77 Qc1II 46 Cc1 22

Ns3 221 Gc1lI 195 Lc1 I 78 Qc1l 47 Cww1 23

Qs3ll 222 Fs1 79 Esw1 48 Csw1 24

Qsw3 223 Nc1 80 Es1 49 Cs1 25a

Qs3 224 198 s orcc Msw1 81 Fc1 50

Dc3 225 Dc3 199 As1 82 51 alfalfa va

Gc1l 226 Dsw3 200

Qs3lII 227 Ds3 201

2013

West plots 260 ft 

Bulk 1switch
1.2 Acres

Bulk 2 
1.9 acres
sw

Bulk 3s
3.5 acres

Bulk 4s
8.1 acres

Bulk 5s 
1.8 acres

Bulk 6 c
0.7 acres

Bulk 7c 
0.2 acres

Bulk 8c
2.8 acres

1st pass strip-tilled
2nd not
3rd stiped

ip3cc

ip4s

ip5s

ip6c 

ip7s 

ip8c 

ip9c 

ip10s 

ip11c

ip12s 

ip13s or 
cc 

ip14c 

ip10.5cc

ip13.5s 
c.4a
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the right direction, temps fell off again the end of the month of May. Moisture was erratic 
the whole year. Lots of snow melt, then too much rain in June, then little rain until it was 
too late, or mostly too late. As you can see on the weather chart, figure 4, we had close 
to 9 inches of rain in September and October. No hail or terrible wind this year. Some 
corn went down late with some rather strong winds. Heat units were short for corn but 
enough heat came late to mature the crop. Frost was not too early as most of the corn 
was finished from lack of moisture. The first 32 degree temp occurred October 13 at the 
local coop weather observer location SE of Forman. 
 
Just as the beans were ready to combine, rain started, and persisted. Many people ended 
up switching to corn as the beans would just not go. Finally, towards the end of October 
it stopped raining but November brought only average temps and not enough sunshine. 
Moisture stayed high in the corn and lots of propane was used to dry corn down. As I 
write this in February 2014, we have had very little snow, lots of wind and cold temps. 
Nothing cold enough to set records I believe, but way below average temps. What may 
be a record is the depth of frost. I have heard in compacted black ground that frost is 8-9 
feet deep. Whether that is accurate or not I don’t know, but most cities are having lots of 
trouble with water main breaks. As you can see on the weather table, last March and April 
were way below average temperatures also. The “EL NIÑO/SOUTHERN OSCILLATION 
(ENSO) DIAGNOSTIC DISCUSSION” looks to be neutral for the spring of 2014, with the 
forecast to stay neutral or go into el Nino in the summer. I think that is where we were last 
year as well, so probably more of the same, erratic weather. Drew Lerner of World 
Weather INC, spoke at the ND Soybean Growers Convention in February 2014 on what 
we could expect for weather. First off, no quick warm up with several more weeks below 
normal temps. He said spring would come late, but not too late, and would warm up fast 
for a good planting season. Rains would come and not be too large. Then into summer, 
watch out for dry conditions. He was looking at the 1934-35-36 relation to 2012, 13, and 
so far into 2014. Some strong similarities that in a nutshell came down to watching the 
California drought, and the cold temps in the east. Similar to 1936, California was dry until 
February, got some rain, but then the drought resumed and merged with the Midwest 
drought, causing a blocking high pressure that continued to keep rain away. He is 
“concerned”, saying he does not see a catastrophe like 1936. We will see.    
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Figure 4. Temperature and precipitation 2013 
 
 

 
 

        
Figure 5. GDU’s accumulated for corn from Oakes, ND NDAWN. 

                                    

30yr 2013 64 Yr 2013

Month average average deviation Mean Total deviation

January 9 12 3.0 0.50 0.98 0.48

February 15 13 -2.0 0.50 0.79 0.29

March 27 17 -10.0 0.80 0.54 -0.26

April 43 33 -10.0 2.01 1.36 -0.65

May 56 57 1.0 2.95 3.30 0.35

June 65 67 2.0 3.60 6.10 2.50

July 71 71 0.0 2.88 1.77 -1.11

August 69 71 2.0 2.75 0.37 -2.38

September 58 65 7.0 2.07 4.04 1.97

October 44 43 -1.0 1.35 5.51 4.16

November 28 28 0.0 0.60 0.34 -0.26

December 14 7 -7.0 0.60 1.02 0.42

mean totals 41.5 40.3 -1.3 20.61 26.12 5.51

note:Temps are from Oakes ndawn, growing season precip is CCSP farm

Non growing season precip from local NOAA coop observer se of Forman

Calender year 2013 Weather
Temperature (f) Precipitation (in)
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AGRONOMIC PRACTICES AND YIELD 
 

A detailed outline of agronomic practices used is listed in Figure 6. 
 

Winter Wheat: “Decade” HRWW was planted September 23, 2012 with a John 
Deere (JD) 1590 single disk drill in all plots. 100 lbs/acre 11-55-0 starter fertilizer 
was applied at seeding. 1rst of the 2 nitrogen applications by stream nozzles was 
done at 80 lbs/acre on 5/7/2013, and 55 lbs on 6/8/2013. Total nitrogen applied 
156 lbs. Winter wheat was harvested on 8/13/2013. 2 applications of fungicide 
were used. Tractor used was the CaseIH MX 315 with RTK autosteer, combined 
with 4400 John Deere. 
 
Spring Wheat. “Prosper” spring wheat was planted May 3, 2013 at 2.2 bu/acre with 
a (JD) 1590 single disk drill. Starter fertilizer rate was 91 lbs 18-46-0. The 1rst of 2 
nitrogen applications by stream nozzles was done at 80 lbs/acre on 5/7/2013, and 
55 lbs on 6/8/2013. Total nitrogen applied 161 lbs. 2 applications of fungicide were 
used.  Harvest was 8/16/2013. The 1590 John Deere was pulled by CaseIH MX315 
with RTK autosteer. The Combine used was a 4400 John Deere. 

 
Flax: Flax was planted at 80 lbs/acre with the John Deere 1590 on 5/6/13.  Flax 
received a post application of 80 lbs/ac Nitrogen as 28-0-0 on 6/8/2013. Harvest 
was 8/26/2013. The 1590 John Deere was pulled by CaseIH MX315 with RTK 
autosteer. The Combine used was a 4400 John Deere. 

 
Corn: Pioneer 9675AMX  was seeded with a JD 7200 8 row planter.  Variety, strip 
till, and corn on corn questions were addressed. The rotation plot corn was planted 
5/13-5/14/2013. The bulk areas and strip till/variety trial were done 5/15/2013. All 
corn planted at population of 32,000. Fertilizer at planting was 139 lbs nitrogen and 
48 lbs phosphorus including 5 gallons 10-34 in-furrow. The corn on corn received 
50 lbs extra nitrogen pre plant with a stream nozzle application. Strip tilling was 
done with a CaseIH NTX 5310 on the appropriate plots on November 6, 2012. 
7200 John Deere planter and strip till machine pulled by CaseIH MX315 with RTK 
autosteer. Combine used was a 4400 John Deere. 
 
Soybeans: Croplan R2T 1041 beans were planted 5/25-26/2013 at 142K 
population. 11.5 gallons 10-34-0 applied 2X2 for 46 lbs P. 7200 John Deere Planter 
pulled by MX315 with RTK autosteer. Combine used was a 4400 with 15ft 
flexhead. 
 
Alfalfa: On 1st  year plots, Dairyland Magnum Force 420 alfalfa was planted August 
6, 2012 @20 lbs / acre.  On 2nd year plots Dairyland Magnum 420 was planted 
August 3, 2011 @ 20 lbs. Drill used was John Deere 1590 pulled by MX315 with 
RTK autosteer. 
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Figure 6.   Crop Inputs and timing.  
 

Planting Harvest Planting

Crop Date Date Rate Chemical Rate Date

Alfalfa(establish) 8/3/2011 20# Select Max 12 oz+NIS 09/08/11

Dairyland Magnum Force 420

 

    

Alfalfa(establish) 8/12/2012 20#    

Dairyland Magnum Force 420

Planting Harvest

HRSW 5/3/2013 8/16/2013 132# Huskie 11 oz 05/28/13

Prosper Rimfire 3oz 05/28/13

Stratego 4 oz 05/28/13

 Interlock 4 oz 05/28/13

Prosario + NIS 6.5 oz 06/30/13

   

   

Planting Harvest Rotation N&C weed control-see cover crops

HRWW 9/23/2012 8/13/2013 85# Huskie 11 oz 05/28/13

Decade Rimfire 3oz 05/28/13

 Stratego 4 oz 05/28/13

  Interlock 4 oz 05/28/13

  Prosario + NIS 6.5 oz 06/30/13

   

Planting Harvest    

Corn 5/13-14/2013 early Nov 32,000 Roundup Ultra Max II 32 oz 05/23/13

Pioneer 9675AMX  Laudis 3 oz 05/23/13

  Atrazine 1/2 lb 05/23/13

Strip/variety trial 5/15/2013 11/3/2013 Interlock 4 oz 05/23/13

  ams 10lbs/100 05/23/13

Preference 1 pint 05/23/13

Roundup Ultra Max II 32oz 07/01/13

Strip tilling done 11/6/12 Interlock 4 oz 07/01/13

Preference 1 pint 07/01/13

Planting Harvest

Soybean 5/26/2013 Oct-13 142,000 32 ozRU+1.0 24-d+2.5oz valor 05/17/13

Croplan R2T 1041 Roundup Ultra Max II 32 oz 07/08/13

rolling  6/3/13 Interlock 4 oz with Round Up

 Preference 1 pt with Round Up

   

Planting Harvest    

Flax 5/6/2013 8/26/2013 80# Callisto 3 oz 05/08/13

Select Max 16 oz 06/13/13

Bison 14.4 oz 06/15/13

Fertilizer

Corn received 139 lbs nitrogen at planting, 2nd year corn had extra 50 lbs stream barred

All plots received 48.5 lbs P., 28.8 lbs 2 x 2, 19.7 lbs infurrow , both as 10-34 and 1 pint zinc chelate infurrow

Winter Wheat at planting 100 lbs 11-52-0, 2 spring stream bar apps, 1rst 80 lbs 4/12/12, 2nd at 55 lbs 5/1/12.

Spring Wheat at planting 91 lbs 18-46-0, 2 stream bar app one at 1rst 80 lbs. 5/7/13. 2nd at 55 lbs on 6/8/13.

Soybeans 11.5 gallons 10-34-0 2x2

Flax 80 lbs n stream bar 
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Figure 7. Crop yield averaged across all rotations at the Conservation Cropping Systems 
Project in 2013. 

 
 
 

 
 

Figure 8. Best individual plot yields to date. 
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Crop observations     
 

For rotation key see figure 2 on page 6. 

 
2013 

 
Overall, a wacky year. The fall of 2012 was perfect for harvest, a nice rain in October 
and snow in the winter set us up for a good start. Only problem was spring 2013 forgot 
to show up on time. The snow finally melted the last week in April, giving us a late start.  
 

Wheat 
Starting with the fall of 2012, the winter wheat variety “Decade” was seeded on time but 
the ground was completely dried out. None of the seeded winter wheat came up until 
mid-October. When I say none, I mean none. It was not erratic germination. You could 
not find a single spear of wheat. When winter came the winter wheat was at its most 
vulnerable stage, 1-2 leaf. The snow came nicely and in the wheat stubble there was 
good protection. When spring did come, the wheat looked green, and I think it broke 
dormancy in good shape. May 2, 3, and 4th temps were well below freezing, and the 
winter wheat turned an off grayish green color and appeared to just stop growing. Stand 
was reduced, especially in the soybean plots. Spring wheat came up and looked better 
and farther along than the winter wheat. I observed a field of winter wheat planted on 
irrigated ground that came up in September as it should and even with no cover 
performed well. Winter Wheat, being the tough plant that it is, eventually came back and 
made a crop, but far from what it is capable. Harvest was late, and quality was poor. 
The best rotation for the winter wheat was where it was seeded into flax stubble. Scab 
was seen but we were not docked at the elevator. Protein was high, possibly because of 
the reduced yield and more than adequate nitrogen. In summary, winter wheat like any 
other crop has vulnerabilities and strengths. Any amount of significant rain in September 
would have made for a very good crop, but it did not happen. Had a normal spring 
occurred it may have had a better chance also. At the time, I was thinking that once the 
snow was gone, odds would have been favorable for continued nice weather with the 
very late snow melt. Of course a prudent course of action would have been to spray out 
the winter wheat and plant spring wheat, and in hindsight would have the smart choice. 

 
Spring Wheat 

 
It was a wonderful year for spring wheat. Typically late seeded spring wheat can be 
something to worry about, but conditions were cool enough as to not be a problem. 
“Prosper” spring wheat was seeded 5/3/2013 in nice conditions. Emergence was rapid 
and we had a nice stand. Growth conditions were good and harvest went well. Yields 
were good. Quality was good and I did not see any significant amount of scab. 

 
Flax 

 
Flax also did well this year. We got a good stand and weed control was good. Only 
problem I had was finding a market! I still have it all on a pallet.  
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Corn 

 
Pioneer 9675AMX was planted 5/13 and 5/14 in the main plots. Planting went well this 
year. Everything needed to be done all at the same time because of the late snow melt. 
We literally could have been planting wheat, flax, corn, and soybeans all at the same 
time once soil conditions were right. The planting depth, variety/strip till trial, and row 
spacing trials were planted on May 15th. Lack of warm weather was good for the wheat, 
but poor for corn which resulted in slow growth. There were quite a lot of differences in 
growth and color from one rotation to another this year. I put together a slide 
presentation showing this from pictures taken on July 2. At that point the corn planted 
on alfalfa ground was the clear winner by looks. However as we have seen before, the 
alfalfa ground performs very well under high moisture conditions, but lags when there is 
inadequate rain. The early growth came at a price of depleting moisture too early, and 
was the poorest yielding come harvest.  
 
By the first week of September the corn was pretty much past the point of no return 
from lack of rain so when rain came on the 9th it was too late. We have 3 rotations 
where corn is seeded into wheat with little disturbance. One of these rotations, the KH, 
which is a “bio-strip-till” rotation did 19 bushels better than average with the best yield of 
all rotations. The other bio-strip-till rotation yielded at the average of 132 bu, and the 
straight wheat stubble was 3 bushels better than average. More on the bio-strip latter. In 
the last dry year 2008, the undisturbed wheat stubble did the best in contrast to the 
mechanical strip till usually returning the highest yields. I would anticipate a no till or 
strip till system doing the best in a low rainfall year where the rain fell during the growing 
season, and there was little stored soil moisture. Water infiltration becomes more 
important as precipitation is less. If water runs off the field it does not benefit the crop.  
 
Since the CCSP project began 12 years ago, there has not been a single year where 
we started the growing season without good subsoil. This year was close. The 2012 
year depleted much of the subsoil moisture. Several factors contributed to substantial 
recharge this spring. First there was a lot of snow, in fact wet snow. The Red River was 
forecast to have major flooding. However, the snow was laying on dry ground. Snow 
melt was slow, which decreased flooding because of increased infiltration. Second, with 
the ground covered by snow during March and April, and the subsequent low 
temperatures, there was little if any evaporation other than sublimation of the snow. In 
2012 we had 80 degree temperatures in March, starting the soil moisture depletion 
early. So in 2013, even ground with high run off potential had good moisture recharge 
this spring. Had we not had the unusually late spring and lost the snow moisture in a 
rapid melt, subsoil replenishment would not have been as good. Then came June with 
heavy rains, so there was more help with subsoil. Corn also needs heat. As you look at 
the GDU graph you can see 2013 scraps the bottom of chart right along with 2009 until 
early July. In looking at the best yielding corn this year, the most logical explanation 
would be soil water infiltration, soil water holding capacity, and early warm soil. 
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We had an interesting experience with a compost trial. We spread 3 plots with 7.5 tons 
per acre compost in the fall of 2012 that were planted to corn in 2013. These 3 plots had 
received some well-rotted manure 3 years ago. I decided to not add any fertilizer to one 
of these plots this spring. The other 2 plots received the full amount of fertilizer the rest 
of the plots received. The unfertilized plot did very poorly, showing nitrogen deficiency 
the whole year and yielded 60 bushel less than the fertilized compost plots that yielded 
very well. In fact the fertilized compost plots were the 4th and 5th highest yielding plots 
on the farm.  It appears after further investigation, compost does not release nitrogen 
very rapidly. There are many values to composting, such as reducing water content, 
reducing odor at application site, increasing nutrient density, and killing weed seeds. 
However there is some loss of nitrogen, and what is left is slow to release, as research 
indicates about 20% per year. So, that explains a lot about the nitrogen deficiency seen 
in the unfertilized plot, and it also indicates it was a year where there was a good 
response to applied nitrogen. I also find it interesting the 2 fertilized compost plots did 
21 and 22 bushels better than average.  
 
 
Some final thoughts on the bio-strip-till again and noting our farm is a “long term” 
venture. It may be worth considering the KH corn rotation that did the best this year 
were the same group of plots in that rotation planted to corn in 2010. In the fall of 2009, 
these were the first plots to have the bio-strip-till radish and peas planted. 2013 would 
be the 2nd time for corn to be planted on those plots. The radish and peas grew very 
well in the fall of 2009 and it would not surprise me there could still be some root 
channels and biology still there. Corn is always interesting to work with since it responds 
to so many management decisions. I am still hoping that seed companies would 
develop varieties under no till and strip till conditions because of the genetic 
opportunities corn seems to have. 
 

Soybeans 
 

Croplan R2T 1041 soybeans were planted 5/26. Rain fell shortly after planting and the 
beans got off to a good start. The cool weather in June slowed their growth just as the 
corn. By the time they had closed the 30 inch rows, it was getting dry. The rain on 9/9 
could have been a small help to the beans, but not much. Soybean aphids were not a 
problem this year. Probably the most challenging soybean issue this year was harvest. 
In checking my notes, we harvested from 10/9 to 10/27. We got significant amounts of 
rain with very few good drying days. Many people quit beans and went to corn. It was 
surprising how well our “new” combine worked when moisture levels finally got down to 
13%. I had to keep the head just skimming the surface or it would start pushing, which 
was most everyone’s problem. We left some beans out there, but you never can trust 
conditions to get better late in the year. 7 of the 15 bean rotations yielded within 1.3 
bushels of each other, which was from 41 to 42.3 bushel. There is a tendency for beans 
to yield fairly evenly across our rotations. I was pleased with the 40 bushel yields when 
considering the small amount of rain we got. We did a trial with a growth regulator put 
on at R4, averaged across 3 replications. Yields were nearly identical at 39.71 treated 
and 39.96 not treated. Even in this trial the yields were very close to overall plot average 
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of 38.4. A well-known agronomist once remarked how corn responds to almost any 
management decision, and soybeans very few. The biggest factor for beans has always 
said to be rain in August, which we did not get this year. I have heard of positive results 
with this growth regulator, but the lack of August rain may have hindered response.  
 
Current or upcoming challenges appear to be soybean cyst nematode, weed control, 
and white mold. After reading some work done in Wisconsin where researchers heard 
about an organic grower who was seeding soybeans into rye to suppress white mold, a 
trial was set up and found the rye did work. The thought was if you have a cover early in 
the year, the white mold would germinate with nothing to infect. I have read there is 
similar response with soybean cyst nematode where the eggs hatch, but the nematodes 
won’t survive on rye and die. The more well-known use of rye is to help with weed 
control, which would be a benefit also. The issue with incorporating this practice this far 
north is getting rye to come up in the fall. Aerial seeding into standing corn is a 
possibility, but rain would be required to get germination. I hope to get some access to 
irrigated ground this year to look at broadcasting rye, or possibly some other crops. I 
don’t think cover crops ahead of soybeans would be a total solution, but certainly could 
be a great help at a low cost, considering some of the reports out of the south where 
Palmer Amaranth is costing up to a $1000 dollars per acre to eliminate. It has just been 
reported that Palmer has been found as close as Aberdeen SD. That is pretty much our 
doorstep. 

 
Alfalfa 

 
Dairyland Magnum Force 420 was seeded in the alfalfa plots. In spite of minimal rain in 
the fall of 2012, we got an adequate stand. The existing alfalfa went dormant in the fall 
of 2012 but recovered well in the spring of 2013 with adequate snow melt and rain. With 
little rain in July and August coupled with the late start, yields were hurt. We are looking 
at alfalfa as a soil management crop to prevent saline buildup. Dairyland has developed 
a variety called “Magnum Salt” that we are trying. Our attempt in 2012 did not get a 
catch on the dry bare ground, so we have tried again in the fall of 2013. We got a real 
nice stand but as I write this, the salt area we planted has no snow cover, and with the 
cold temperatures it will be tough on the seedling alfalfa.  

 
 

Cover Crops 
 

Once again, as already stated we were dry the end of summer, which put a damper on 
the growth of some of the cover crops. We planted a rye-vetch mixture in early 
September that got a real nice growth. The bio-strip-till grew, but did not really come 
until the September rain. As I mentioned in the corn section, the bio-strip-till rotation we 
first planted in 2009 was our best yielding corn rotation in 2013. It is difficult to say how 
much of a factor the bio-strip-till was since the year was both dry and wet, which 
brought a lot of “noise” into the system.  Apparently, bio-strip-till is friendly to corn. In 
looking at the system of cropping we are using, and comparing to what came about on 
the same land over the several thousand years since the glaciers left, we don’t have 
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very many different kinds of plants growing. Sure there are some weeds, but the prairie 
system is reported to have had 500 species of plants growing in it. My question is pretty 
simple, why? In spite of many people saying Mother Nature is a beautiful harmony of 
diverse plants and creatures, in reality “bar fight” may be a better description. 
Everything is either eating or being eaten by something else. If we are only growing a 
small number of species and the prairie system had hundreds, and it lasted for 
thousands of years, it just might be to our advantage to understand what was going on. 
It is becoming apparent that our system of using a single chemical to control a pest 
maybe a short term option. I had once thought as we were able to understand the 
genetics of not only the crops but also the pests, we would have a virtually unlimited 
number of chemicals or genetic manipulations to do the job of getting control. At 
present, that is not happening. 
 
When going to meetings on the subject of weed resistance, tillage is offered as a 
suggestion, I can’t help but question if we have slipped back in time a century or two. I 
would think we could do better considering what we know about soil erosion. After all, 
where are the robot weed pullers? Or even better, how about looking at dormancy 
breakers so you can get all the weed seeds to germinate in the fall and not produce 
seed? I am pretty sure we will find ways to control weeds which don’t loose soil, but it 
will take some work. I still think we need to understand what was going on in a 
multispecies system like the prairie which built soil and was apparently very productive. 
The only documented symbiotic relationships between species growing in our cropping 
systems are mycorrhiza and rhizobia. Even though the relationship between, say corn 
following a legume crop like alfalfa is not considered symbiotic the relationship does 
take advantage of the nitrogen, and the deep root channels left by the alfalfa. Then 
there are relationships that we are just getting a handle on. For instance when a corn 
plant gets chewed on by a corn borer the corn plant emits a chemical that attracts corn 
borer predators like parasitic wasps. If you go to TED talks and look for “Jack Schultz, 
eavesdropping on plants” you can learn more. There may not be enough parasitic 
wasps to do you much good, but there is evolving technology that can detect the 
chemicals corn gives off to spot spray a field.   
 
  

 
 
 
 
The following pages contain graphs highlighting some of the yield results from the current 
and past years. 
 
 

http://tedxtalks.ted.com/video/TEDxMU-Jack-Schultz-Eavesdroppi;search%3Atag%3A%22tedxmu%22
http://tedxtalks.ted.com/video/TEDxMU-Jack-Schultz-Eavesdroppi;search%3Atag%3A%22tedxmu%22
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Figure 9. The Str indicates Strip Till. Bio Str is the Radish/Pea combination planted the 
prior fall. 

 

 
 

Figure 10. 
 

 
 

Figure 11. 
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Figure 12. 
 

 
 

Figure 13. 
 

 
 

Figure 14. 2013 Strip till/Variety 
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Figure 15. 2012 Strip till/Variety 
 

 
 

Figure 16. 2010 Strip till/Variety 
 

Strip till Difference

Yield not strip Tilled

Yield Strip till
-20.0

0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0

160.0

17.1 17.6
11.2

9.7 9.5
4.0

12.7 -1.7 10.0

138.9
138.4 143.0

141.4 139.5 144.5

128.9
143.0 139.7

156.0 155.9 154.2 151.2 149.0 148.4
141.6 141.3 149.7

Strip till Difference

Yield No-Strip

Yield Strip till-20.0

0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0

160.0

180.0

3.0
1.7 7.2 19.1

13.9
4.4

-5.1 3.3 5.9

158.7
158.7 152.1

140.1 140.8 148.5 149.5

127.8
147.0

161.7 160.4 159.3 159.1
154.7 152.9

144.4
131.2

153.0



 21 

 
                                             

Figure 17. 2009 Strip till/Variety trial. 
 
 

Note: The 2011 Variety trial was left out because of heavy hail damage. 
 
 

 

 
 

Figure 18.  
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Figure 19.  

 
The variety Overland was used on the Spring Wheat and Flax ground. Accipiter was used 
on the Soybean ground. Note in 2010 the winter wheat planted on soybean and flax 
ground was much better. Conditions in the fall of 2009 were wet, causing more root 
disease in the winter wheat planted in spring wheat stubble. 

 
 
 

 
 

Figure 20. 
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Figure 21. 
 

The above graph was put together by Walt Albus which dramatically shows how 
increasing temperatures negatively affects wheat yields. Spring wheat has a very high 
correlation. Winter wheat is subject to other considerations such as fall conditions that 
can have substantial effect on yield regardless of spring and summer temperatures, 
however there is still a fair correlation. 

 
A copy of all our annual reports, more detailed yield graphs and tables, periodic crop 
updates and comments can be found on our website, www.notillfarm.org. 
 

Education and Field Day 
 
CCSP is represented in many areas either by direct speaking engagements, radio 
spots, web presence, direct mailing, and word of mouth. Our summer field day, 
July 18th was the hottest day of the year to date, and turnout was good with over 
120 people attending our training session and main tour. At the training session a 
side trip was taken to view a pollinator plot that was blooming nicely on a spot of 
CRP not far from our farm. We then went to the CCSP farm where Mary Berg and 
Emily Kline, Livestock Environmental Management Specialists with the NDSU 
extension service talked about our composting operation. Peder Gulleson gave a 
demonstration of turning compost with the Wild Rice SDC’s compost turner. Mary 
and Emily also presented to the main tour. Dr. Joe Lauer, University of Wisconsin 
Professor of agronomy and state extension agronomist who specializes in corn 
management programs including conservation systems, spoke about the 
extensive work he has participated in. Their research shows tillage maybe needed 
in long term corn on corn systems, but did nothing for profitability in a corn soybean 

http://www.notillfarm.org/
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rotation, and more especially if other crops were brought in. An intriguing 
suggestion was alfalfa, corn, corn, soybeans rotation where little or no tillage would 
be required and very little nitrogen needed. 
 
At the last minute, Tom Jones our DC at Forman suggested we do a water 
infiltration test on the tour route. The test is very simple. You drive an 8 inch 
diameter ring in the ground, add a known amount of water, and measure the time 
it takes for it to sink in. This little test showed dramatic benefits to no till with much 
faster infiltration rates. We will repeat this test on future tours. 
 
The soil pit, always a favorite stop was as good as ever this year with Jodi DeJong 
Hughes and Hal Weiser taking on the speaking task. Soil compaction, soil structure 
and soil classification were just a few of the things discussed. Jodi and Hal were 
much appreciative of the tent in the near 100 degree heat. 
 
Also on the tour Dr. Joel Ransom NDSU agronomist and Steve Dvorak, agronomist 
with DU spoke about the spring and winter wheat trials on the farm and 
management of both crops including the best varieties for dealing with scab and 
winter wheat winter hardiness. Pat Freeberg and Eric Mairs, CCSP board 
members, independent crop consultants, and farmers talked about our narrow 
rows and seeding depth demonstrations.  
 
Titan Machinery again sponsored a great meal at our field day held in the Dakota 
Plains agronomy center. Many thanks to those two great sponsors of our Project.  
 

 
Figure 22. Hal Weiser and Jodi DeJong Hues speaking at field day. 
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Final comments from the Farm Manager. 

 
 
 
I can never thank our sponsors and board members enough for their dedication to 
the Conservation Cropping Systems Project. Our honored sponsor at the 2013 
field day was RDO Equipment. RDO was presented with a picture of our farm and 
given our thanks for their generous support. It is so common for people to just 
assume someone else is doing the job or doing “enough” until the overwhelming 
realization hits that nobody was watching the store. It is an age old adage that an 
ounce of prevention is worth a pound of cure, but this is very true when talking 
about soil conservation even today. So again, Thank You, to everyone who has 
taken part in the building and maintenance of this project. 
 
You literally can write a book about every year you experience in agriculture. I was 
looking back to the 2011 annual report about how optimistic everyone was. 2012 
did turn out to be a very good price year and for most of us, production was good. 
Of course the drought kept prices up. With a bigger crop in the bin, prices have 
gone down, and looks like we are back to a low profit margin scenario again. 
Except if you are still in livestock!  It always strikes me how fast things can change, 
and then change back again.  
 
Farmers, just like anyone else, go through periods of good and bad times.  Luck 
is "a purposeless, unpredictable and uncontrollable force that shapes events 
favorably or unfavorably for an individual, group or cause", as defined by the 
classic Noah Webster Dictionary. Yet, the author Max Gunther defines it as "events 
that influence one's life and are seemingly beyond one's control". While listening 
to various speakers who analyze trends and make predictions not only this year 
but in the past, and yes, some do make good forecasts, I still have the nagging 
feeling it is still all about luck. But luck is in the eye of the beholder. I would follow 
the Max Gunther definition. Seemingly beyond one’s control. That is something to 
think about. In agriculture we have a nice blend of long and short term items that 
are well within our control, but we don’t always realize it. For instance, you will 
never go broke selling your crops at prices above the cost of production. 
Opportunities abounded for locking in profits the past couple years for sales 
occurring today. So, if you are now selling at a loss today, you actually decided 
that you would trust luck over certainty. Going back to 2011, there was no 
“certainty” that 2012 would be dry, so if you trusted luck more than certainty you 
had the chance to make lots of money. Success really turns out to be a simple 
equation, position yourself to take advantage of “luck”, but insure that you will 
survive if things go the wrong way. 
 
I think managing our land follows the same course. When we leave residue on the 
surface, grow cover crops when possible, use a rotation of different crops, you are 

http://en.wikipedia.org/wiki/Max_Gunther
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protecting yourself from the bad luck erosion events, droughts and floods plus 
building your soils productivity so you can profit during the good times. Gabriel G. 
Aher and Dr. Larry Cihacek, Soil Science Department, NDSU have completed a 
study of soil carbon increase at CCSP. They found that organic matter has 
increased in all rotations studied. This confirms that no-till and strip-till are positive 
to building essential soil parameters for long term soil health and continued 
productivity.  This becomes especially valuable over the course of a 
multigenerational farm. With all the knowledge we have recently gained, it seems 
entirely possible that our grand kid’s grand kid’s grand kids could be farming the 
same land as we are and have it be even more productive than it is today. But 
what would the farmers’ way into the future think? Would they say that they were 
lucky to have had forefathers and foremothers that understood how to build soil 
and keep it in place? I hope they would say they were good at what they did, and 
understood their business. 
 
 
 
Kelly Cooper, CCSP Farm Manager. 
 
Note: If you would like to read this report electronically, it will be available at 
www.notillfarm.org.  
 
 
 

 

http://www.notillfarm.org/

