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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. In 
2014 we added Triticale as a cover crop preceding corn in the G rotation and will 
use Rye in the Q rotation as a cover crop following winter wheat. In order to hold 
down wheat streak on the CCSP farm we need to break the “green bridge” on all 
plots. A farmer with large fields could let the winter wheat volunteer to save costs 
and plant soybean into the live green root the following year.  
 
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 
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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 
manure from a local dairy that we will be composting and adding to a corn bean 
rotation and also to the “N” rotation that contain alfalfa. 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, 
2014. 

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/soy with compost every 3 years O

spr wht/win wht-cc/soy-st/corn/soy-st/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

For 2014 added winter annual to Q after ww to plant soybeans into.
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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.   
 

 

 
 

Figure 3. Plot map of rotations and their location in 2014. 

 
 
 
 

4/10/2014 2014  

Js3 153 Ds2 127 Dc2 105 Dsw2 83 Cenex

Jww3 154 Qc1II 106 Is1 52 Fertilizer

Jfx3 155 Jww1 107 Ic1II 53 Plant

Jc3II 156 Qsw2 130 Gc2I 86 Ic1I 54

Jc3I 157 Qc2II 131 Gs2ll 87 Ifx1 55

Fs3 158 Qc3II 132 Qc2I 110 Gsw2 88 Iww1 56

Fc3 159 Qs2III 133 Qs1I 111 Gc2lI 89 Isw1 57

Qs3II 160 Qs3III 134 Xs2 112 Gs2l 90 Nc1 58

Hc2_6 135 Xc2 113 Ac2 91 Fc2 59

Is3 203 Hc3_6 177 KHww2 136 Cs2 114 As2 92 Es2 60

Ic3ll 204 KHww3 178 KHs2 137 Cc2 115 Aww2 93 Esw2 61

Ic3I 205 KHs3 179 Dc2 164 KHc2 138 Cww2 116 Asw2 94 Fs2 62

Ifx3 206 KHc3 180 Js1 165 OA2s 139 Csw2 117 Na1lI 32 Jfx1

Iww3 207 OA3s 181 Xs2 II 166 Hc2_8 140 Is2 118 Na1I 33 Jc1II

Isw3 208 Hc3_8 182 Ns2 167 Js2 141 Ic2II 119 Nww1 34 Jc1I

ip13n soy Gc3I 183 Nc2 168 Jww2 142 Ic2I 120 Nsw1 35

Gs3Il 184 Na2lI 169 Jfx2 143 Ifx2 121

Gsw3 185 Na2l 170 Jc2II 144 Iww2 122 Bs2 100

Gc3lI 186 Nww2 171 Jc2I 145 Isw2 123 Bc2 101 Bs1

Gs3l 187 Nsw2 172 Qww2 146 Qs2I 124 Bww2 102 Ds1 39 Bc1

Es3 214 As3 188 Cs3 173 Qs3l 147 Qww1 125 Bsw2 103 Hc1_6 71 Dc1 40 Bww1

Esw3 215 Ac3 189 Cc3 174 Qsw1 148 ip16 KHww1 72 Dsw1 41 Bsw1

Ns3 216 Aww3 190 Cww3 175 Bs3 149 KHs1 73 KHc1 42 As1

Nc3 217 Asw3 191 Csw3 176 Bc3 150 Hswc1 74 NDSUsoy 43 Ac1

Na3Il 218 Gc1l 192 Bww3 151 OA1s 75 NDSUsw 44 Aww1

Na3l 219 Gsw1 193 Bsw3 152 Hc1_8 76 NDSUww 45 Asw1

Nww3 220 Gc1lI 194 Ms1II 77 Qs2II 46 Cs1

Nsw3 221 Gs1ll 195 Xs1 II 78 Qs1III 47 Cc1

Qc1I 222 Fc1 79 Es1 48 Cww1

Qww3 223 Ns1 80 Esw1 49 Csw1

Qc3I 224 198 c orcc Qs1II 81 Fs1 50

Ds3 225 Ds3 199 Asw1 82 51 alfalfa va

Gs1l 226 Dc3 200

Qsw3 227 Dsw3 201

2014

West plots 260 ft 

Bulk 1switch
1.2 Acres

Bulk 2 
1.9 acres
ww

Bulk 3c
3.5 acres

Bulk 4c
8.1 acres

Bulk 5c 
1.8 acres

Bulk 6 s
0.7 acres

Bulk 7s 
0.2 acres

Bulk 8s
2.8 acres

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

ip4cc

ip5c+sw

ip6s 

ip7c 

ip8s 

ip9s 

ip10c 

ip11s

ip12c or 

ip13c 

ip14s 

ip10.5cc

ip13.5c
.4a
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Local Weather 2014 
 

Another year of strangeness. Last winter, was something unique. A dry, cold, long 
tortuous period of disdain. Usually if we have bare ground, it is good for another 10-20 
degrees of positive temperature, and who knows, maybe it was, but my experience is that 
we should have had a winter like 2012 instead of what it was. Then, to top it off with a late 
spring was just insane. Record frost depths. Just another in a series of records we have 
been setting the last several decades.  
 
After calculating the average temperatures and precipitation, it makes me think it was a 
lot colder last winter and spring than what the records indicate. The 7 degree below 
normal of February seems accurate. The real kicker was the end of April when temps 
went back colder. I did plant wheat the normal time, April 21, but it took 3 weeks to come 
up. Three weeks of cold that time of the year is a huge setback. Even though May ended 
above normal by 1 degree, the 7 inches of rain with associated cool cloudy conditions did 
not bring the already slow crops along very well in June. Again, June finished with a 
slightly above normal temperature. July dried out a little, and we did have genuine below 
normal temperatures. August was a little below normal on temps, and nice rains fell, 
bringing on very nice bean growth. September was a little above normal temperature wise 
and dry. The corn managed to keep going until October 10. When we had a “hard frost”. 
Weather remained nice until November 10 when cold weather set in. This persisted for a 
couple weeks putting November in an 8 degree below temperature average even though 
it warmed up the end of the month. December was unremarkable with little snow and 
above normal temps. 
 

 
 

Figure 4. Temperature and precipitation 2014 

30yr 2014 64 Yr 2014

Month average average deviation Mean Total deviation

January 9 9 -0.3 0.50 0.31 -0.19

February 15 7 -7.6 0.50 0.05 -0.45

March 27 26 -1.3 0.80 0.02 -0.78

April 43 41 -2.2 2.01 3.71 1.70

May 56 57 1.0 2.95 2.12 -0.83

June 65 66 1.3 3.60 7.17 3.57

July 71 68 -2.8 2.88 1.21 -1.67

August 69 68 -0.9 2.75 3.17 0.42

September 58 59 1.0 2.07 0.89 -1.18

October 44 48 3.6 1.35 0.42 -0.93

November 28 20 -8.1 0.60 0.70 0.10

December 14 20 5.5 0.60 0.25 -0.35

mean totals 41.5 40.7 -0.9 20.61 20.02 -0.59

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

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

November and December precipitation estimated 

Calender year 2014 Weather
Temperature (f) Precipitation (in)
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Figure 5. GDU’s accumulated for corn from Oakes, ND NDAWN. 

                                    

AGRONOMIC PRACTICES AND YIELD 
 

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

Winter Wheat: “Ideal” HRWW was planted September 12, 2013 with a John Deere 
(JD) 1590 single disk drill in all plots. 100 lbs/acre 11-52-0 starter fertilizer was 
applied at seeding. 1 nitrogen applications by stream nozzles was done at 87 
lbs/acre on 5/5/2014. Total nitrogen applied 98 lbs. Winter wheat was harvested 
on 7/31/2014. 2 applications of fungicide were used. Tractor used was the CaseIH 
MX315  with RTK autosteer, combined with 4400 John Deere. 
 
Spring Wheat. “Elgin” spring wheat was planted April 21, 2014 at 115 lbs/acre with 
a (JD) 1590 single disk drill. Starter fertilizer rate was 84 lbs 18-46-0. 1 nitrogen 
application by stream nozzles was done at 94 lbs/acre on 5/31/2014. Total nitrogen 
applied 109 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. 
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Flax: Flax was planted at 80 lbs/acre with the John Deere 1590 on 4/22/14.  Flax 
received a post application of 80 lbs/ac Nitrogen as 28-0-0 on 6/8/2013. Harvest 
was 9/3/2014. The 1590 John Deere was pulled by CaseIH MX315 with RTK 
autosteer. The Combine used was a 4400 John Deere. 

 
Corn: Croplan 3337VT2P 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 
5/18-5/24/2014. The bulk areas and strip till/variety trial were done 5/25/2014. 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 11/8/2013. 
7200 John Deere planter and strip till machine pulled by CaseIH MX315 with RTK 
autosteer. Combine used was a 4400 John Deere. 
 
Soybeans: Pioneer 10T91R were planted 5/25-26/2013 at 142K population. 11.5 
gallons 10-34-0 applied 2X2 for 46 lbs P. Early day beans were Pioneer 900Y81 
planted in KH rotation. Planter was 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 Wet alfalfa was planted August 6, 
2013 @20 lbs / acre.  On 2nd year plots Dairyland Magnum Force 420 was planted 
August 12, 2012 @ 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) 8/14/2013 17#    

Dairyland Magnum Wet

 

    

Alfalfa(establish) 8/12/2012 20#    

Dairyland Magnum Force 420

Planting Harvest

HRSW 4/21/2014 8/14/2014 115 Huskie Complete 18 oz 05/24/14

Elgin Olympus 0.2 05/24/14

Stratego 4 oz 05/24/14

 Interlock 4 oz 05/24/14

Prosario + NIS 6.5 oz 07/03/14

   

   

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

HRWW 9/12/2013 7/31/2014 90# Huskie 18 oz 05/22/14

Ideal Stratego 4 oz 05/22/14

 Interlock 4 oz 05/22/14

  Prosario + NIS 6.5 oz 06/18/14

  

   

Planting Harvest Roundup Ultra Max II 32 oz 05/17/14

Corn 5/18-24/2014 10/27/2014 32,000 Roundup Ultra Max II 32 oz 05/27/14

Croplan 3337  Capreno 3 oz 05/27/14

  Atrazine 1/2 lb 05/27/14

Strip/variety trial 5/25/2014 10/26/2014 Interlock 4 oz 05/27/14

  ams 10lbs/100 05/27/14

Preference 8oz/100 05/27/14

Roundup Ultra Max II 32oz 07/09/14

Strip tilling done 11/8/13 Interlock 4 oz 07/09/14

Preference 1 pint 07/09/14

Planting Harvest

Soybean 5/28/2014 Oct-14 151,000 3 oz Fierce+1pt 2-4-D 05/05/14

Pioneer 10T91R Roundup Ultra Max II 32 oz 06/09/14

Pioneer 900Y81 Roundup Ultra Max II 32 oz 07/12/14

rolling  5/30/14 Interlock 4 oz with Round Up

 Preference 1 pt with Round Up

Planting Harvest    

Flax 4/22/2014 9/3/2014 80# Callisto/Select Max 4 oz/16 oz 04/25/14

Bison 14.4 oz 06/18/14

Roundup Ultra Max II 32 oz 08/20/14

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,  spring stream bar apps, 1- 87 lbs 5/5/14

Spring Wheat at planting 84 lbs 18-46-0, 1 stream bar app at 94 lbs. 5/30/14. 

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 2014. 

 
 
 

 
 

Figure 8. Best individual plot yields to date. 
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          Crop Observations 2014 . 
 

For rotation key see figure 2 on page 6. 

 
 
2014 was not any more predicable than 2013. What was predicted to be a nice spring just 
a little late was a lot late. Actually, we did get off to a decent start but were soon set back 
by 3 weeks of cold weather starting the 3rd week in April. And we did suffer the 
consequences. In fact, I think 2014 was the most disappointing year I have had except 
for 2011 when we were hailed out. Ironically we had the best soybeans. The wet weather 
in June either leached or denitrified much of the nitrogen. Stalk tests done on the corn 
add credit to that argument. The corn planted on alfalfa, fully fertilized had a higher stalk 
test, 700 ppm, then other plots checked, and much higher yield. 700 ppm is still a rather 
low number. Wheat was low in protein. Long term no till has been proven to require less 
nitrogen, but when conditions are way outside of the norm, the rules can change.  
 
Wheat 
Starting with the fall of 2013, the winter wheat variety “Ideal” was seeded at little early, 
September 12. I usually wait until the 20th, but with the dry condition and the corn mature 
the wheat curl mite was of little threat. Seeding early to take advantage of moisture is 
usually a good bet also. We got nice moisture to get the winter wheat growing and it went 
into winter in good shape. Snow cover while minimal was enough to keep the wheat alive, 
as well as the inherent winter hardiness. We also seeded “Matlock” in the KH rotation 
dormant on November 5. With the late spring, the Matlock came up almost a week later 
than the spring wheat. Dormant seeding can work, but not this year. It was a very good 
year for scab. The NDSU trials at CCSP could not have been placed better. Their results 
are excellent for showing varietal susceptibility and resistance. In fact, we planted the 
variety Emerson fall of 2014 based on the NDSU results. Emerson showed true 
resistance to scab.  http://www.ag.ndsu.edu/varietytrials/fargo-main-station/2014-trial-
results/2014-trial-results-winter-wheat-forman/view  
 
I was hopeful for the spring wheat, especially when we were able to seed at a normal 
date, April 22. Then the weather went backward for 3 weeks. Next, scab moved in and 
that was it for the wheat crop. Our neighbors had the same variety, planted the same day 
and also had less than stellar results. Wheat planted 5 miles away did much better. The 
NDSU trials on the farm suffered a similar fate. 
 
 
Flax 
Flax was worse than the wheat. Again, planted on time, just after the wheat. Sitting in the 
ground for 3 weeks was tough on this crop also. Stand was very poor, and so were the 
yields. Not much more to say. I could have re-seeded, and probably had a much better 
crop. 

 
 
 

http://www.ag.ndsu.edu/varietytrials/fargo-main-station/2014-trial-results/2014-trial-results-winter-wheat-forman/view
http://www.ag.ndsu.edu/varietytrials/fargo-main-station/2014-trial-results/2014-trial-results-winter-wheat-forman/view
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Corn 
 
By the time it was fit to start planting corn, it was time to be finishing. When we were 
planting wheat, there was some corn planted in the area. Some of it did ok, some needed 
to be replanted. Planting corn in bad conditions is just the norm in North Dakota it seems. 
Whether it is mid-April or mid-May. The frost apparently was not out until June this year. 
Board member shared my experience on CCSP farm. Wheat stubble was the first ground 
we could get into. The stubble caught what little snow there was and limited frost depth. 
Soybean ground had deeper frost. Our loam and clay loam soil took on the consistence 
of angel food cake. I did not get stuck but left rather deep depressions. “Waffle Tracking” 
was the name given by one board member. Where these tracks were made, the corn 
looked tough the whole year. Compaction, nitrogen loss, hard to say exactly what, but it 
was not good for yields. The higher, well drained plots obviously did better. The N rotation, 
where corn follows alfalfa, was the clear winner which is by past experience very 
predictable on a wet year. What also has become predictable is flax as a previous crop 
is always near the top. This makes me wonder if flax would be a good choice as a cover 
crop to fly on soybeans mid to late season.  
 
Our Strip till/Variety trial, figure 15, was done in the large bulk area this year. With the late 
spring, I thought it would be a good opportunity to look at 85-90 day corn planted late. 
Unfortunately this plot was negatively affected by the wet June. I should note that large 
areas just to the SW of the CCSP farm intended to be planted to beans ended up being 
prevent plant. Overall, the yields were low on all varieties. The multiple wet spots that 
developed in the plot area rendered the data unreliable for the most part. It is interesting 
to note we had a very low advantage to strip till for 2014. At one point, near the 2 foot tall 
stage, the strip till looked quite a bit better.  
 
The bio-strip was unremarkable this year. Bio-strip, also called precision cover cropping, 
is where radish is planted in rows after winter wheat harvest, where the following year’s 
corn will be planted. In between the radish rows, peas are planted. The theory is the 
radish will scavenge nutrients and bring them close to where the corn plant will be next 
year. Corn is reportedly very compatible with radish, and does well following Brassicas in 
general. The corn roots will also follow the radish roots allowing for faster, deeper rooting. 
The peas planted in-between will add nitrogen and carbon to the system. Last year this 
rotation did very well. I should note this is a very low disturbance rotation, with no 
mechanical strip till. The cover crop growth was marginal in the fall of 2013, but adequate. 
The drawback this year could be the slower warm up as compared to the alfalfa, flax, and 
strip tilled ground, but the strip till trial did not support that theory.  
I do have a new plan for the bio strip that I have been thinking about for a while. This fall, 
on the first bio strip plot, I forgot to turn off the fertilizer pump on the 7200 planter. After 
about 50 feet I noticed fluid blowing out and realized my mistake. The results were a very 
vigorous crop of brassicas where they got a rather large dose of N. The peas were 
unaffected. We also had nice moisture for growth as well.  The winter wheat stubble 
typically has a very wide carbon to nitrogen ratio and this year very little residual soil N. I 
am thinking about giving the radish/brassica mixture a large shot of nitrogen, to not only 
enhance their growth but to hopefully capture more carbon. This extra nitrogen may get 
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partially immobilized but should be of benefit to the following corn crop. If we can run this 
plan for several years I would hope to see a faster increase in soil organic matter. Higher 
organic matter would then lead to a reduction in applied nitrogen needs. The real question 
I have is how much nitrogen will be available to the immediate corn crop. One of many 
unknowns is at what level does the soil organic matter need to be at before an equilibrium 
is reached. Or, there may not be a level that is steady, but a range of fluctuation. Although 
no one talks about it very much, the amount of nitrogen released by the soil that is 
available for crop growth varies considerably from one year to the next. I have seen 
replicated research plots where 200 bushel corn was grown on 14 lbs of applied nitrogen, 
without manure. This is a somewhat rare event, but it does happen. 
 
 
Soybeans 
 
We used a little different approach on the beans this year. Since the late summer and fall 
of 2013 was dry, we broke the “green bridge” on winter wheat naturally. No volunteers 
germinated until rain came in September, so I let the volunteer wheat grow as a cover 
crop. When the late wet spring came, it turned out to be a good thing. I applied a Fierce 
24D weed control application across all the 2014 soybean ground, including what was 
volunteer wheat on May 5th and 6th, which may set the winter wheat back slightly, but was 
certainly no harm. Temperatures at application were cool, 50-65 degrees. The beans 
came up nicely, weed control was good, and yield was better than average on the 
volunteer wheat plots. The best yielding rotation was the N rotation, where beans were 
seeded on corn ground that was alfalfa in 2012. This has lead me to thought process of 
looking at the importance of nitrogen to soybeans. Which of course goes directly to 
rhizobia. It seems logical that a good healthy soil would make for a more productive 
rhizobia. After all, soybeans require 5 lbs. of nitrogen per bushel. Simple math states our 
plot that hit 60 bushel required 300 lbs. of nitrogen.  Although research has been done on 
rhizobia, you just don’t hear much info about yield affects and what exactly makes for a 
good rhizobia environment. One analysis of various yield studies:  
http://www.ipni.net/ipniweb/pnt.nsf/5a4b8be72a35cd46852568d9001a18da/f2bcb909db
1a0267062579ab0066e840!OpenDocument  states some basic facts. 50-60% of the 
nitrogen soybeans need comes from rhizobia. The rest comes from soil mineralization 
and fertilizer. The catch with fertilizer is that adding fertilizer reduces rhizobia production 
and needs to be put on at R3. Economics soon catch up. Apparently none of the studies 
looked at soil organic matter or any other soil health parameters. Dwayne Beck has some 
pretty high yields under irrigation. I think it would be safe to say that his long term no-till 
has excellent soil health with a high amount of nutrient cycling. I would like to see if the 
release of nitrogen via nutrient cycling would be enough to boost soybean yield without 
slowing down rhizobia nitrogen production.  
 
 
Alfalfa 
 
As previous mentioned, the late summer of 2013 was dry, but good rain fell in September. 
The alfalfa planted August 14, 2013 was later than normal because of the late winter 

http://www.ipni.net/ipniweb/pnt.nsf/5a4b8be72a35cd46852568d9001a18da/f2bcb909db1a0267062579ab0066e840!OpenDocument
http://www.ipni.net/ipniweb/pnt.nsf/5a4b8be72a35cd46852568d9001a18da/f2bcb909db1a0267062579ab0066e840!OpenDocument
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wheat harvest. I also let the winter wheat volunteer in the alfalfa which changed the look 
of the first cutting dramatically. We thought the winter wheat had effectively choked out 
the alfalfa but the alfalfa was in very good shape by second cutting. We did not do a feed 
analysis, but I am sure protein was probably lower. The late spring did slow down the 
growth of the alfalfa as well as winter wheat. First cutting was June 23. I have always 
been happy with establishing alfalfa behind winter wheat planting the first week in August, 
and backing that date off almost 2 weeks was not a problem at least this time. I have been 
told alfalfa needs 6 weeks of growth in the fall to be winter hardy. The winter wheat stubble 
is a good shelter and mulch to get the crop germinated and usually catches snow to help 
with winter survival. Alfalfa offers a good start to getting into no till to allow soil structure 
to build. One must also realize that the large removal of carbon can lower the ability of 
the soil to build or maintain organic matter. That is one reason we have gone to applying 
our composted dairy manure to this rotation. Our own experience has shown the nitrogen 
release from the compost is quite slow, and corn is a pretty good crop to pull up nitrogen. 
Although our experience with corn on corn has not been good, I think this would be a 
good spot to stack 2 years of corn for the sake of nitrogen use efficiency. A major 
consideration would be soil moisture going into to either the first or second year of corn.  
 
Cover Crops  
 
As mentioned in the corn paragraph, we did the bio-strip or precision cover crop again 
this year in 2 rotations. This spring we experimented with the planting of field peas into 
established switch grass, a practice Dwayne Beck has call “Pasture Cropping”. The 
purpose is twofold, 1) to have an established crop on marginal land, 2) When conditions 
are judged optimum grow a cash crop, or a forage enhancer. This process has also been 
called “Grain and Graze” in Australia. This allowed a farmer/rancher to grow grain crops 
without breaking up pasture land, or the necessity of re-establishing pasture on previous 
crop land. Thanks to the kindness of Milborn seeds, we planted 15 different cover crop 
mixes at various spots in and around the plots. We just wanted to see what would happen, 
especially in saline areas. Results were straight forward. Once salinity in the top 3 inches 
was above 3-4 mmho/cm the only plants that grew were barley and sunflower, mostly 
barley as the sunflower did not survive frost. The amount of growth was very small at best 
even by the barley. The lines were quite sharp. With 
good growth of multiple species occurring within 2-3 
feet of stunted barley. The other obvious affect was 
fertility. We planted across the area where we 
composted our dairy manure. Growth was very robust 
where fertility was plentiful and dropped off 
substantially where there was no left over compost. 
As seen in the photo to the right, growth of the radish 
in our biostrip was many times greater where fertilized 
(on left). As mentioned in the Corn commentary I 
would like to run a multi-year test of a heavily fertilized 
bio-strip cover crop ahead of corn. 
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The following pages contain graphs highlighting some of the yield results from the 
current and past years. 

 
 

 
Figure 9. 

 

 
 

Figure 10. The Str indicates Strip Till. Bio Str is the Radish/Pea combination planted the 
prior fall. 

 

 
Figure 11. 
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Figure 12. 
 

 
 

Figure 13. 
 

 
 

Figure 14. 
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Figure 15. 2014 Strip till/Variety 
 
 
 

 
 

Figure 16. 2013 Strip till/Variety 
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Figure 17. 2012 Strip till/Variety 
 

 
 

Figure 18. 2010 Strip till/Variety 
 

 
                                             

Figure 19. 2009 Strip till/Variety trial. 
 

Note: The 2011 Variety trial was left out because of heavy hail damage. 
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Figure 20. Winter Wheat following Spring Wheat, Flax, and Soybean. 
 

Over the past several years we have planted winter wheat on spring wheat, flax, and 
soybean ground. Soybean ground is experimental. We have used early maturing soys to 
get the wheat in earlier, dormant seeding when using normal varieties. Results have been 
variable. In 2010, yields of winter wheat on beans were superior due do good fall 
establishment and less disease pressure.  

 

 
Figure 21. 

 
The above show soybean yields per rotation. The green bars are where soybeans were 
planted into wheat stubble. Q, J, and E were wheat stubble plus volunteer “live” winter 
wheat at soybean planting time. The winter wheat was sprayed out after emergence of 
the soybeans. 
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Figure 22. 
 
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 

 
2014 was a busy year of speaking and field days. CCSP board members and I were 
asked to talk about work done at the farm at the first ever National Strip Till Convention 
held in Cedar Rapids Iowa, the ManDak Zero Till Convention, the Conservation Tillage 
Workshop, South Dakota No Till Association, Agricultural Consultants Association of 
North Dakota, and various other ag meetings. The work done at the farm is often brought 
up at soil health meetings, news and magazine articles, and any format where durable 
long term farming practices are talked about. I am extremely gratified and encouraged by 
the formation and ongoing work of the North Dakota Soil Health Team. Dr. Abbey Wick 
has been holding “Café Talks” at various spots establishing a ground roots effort to bring 
information to producers at a person to person level in our local area. Abbey has 
graciously accepted an advisory position to our farm which we deeply appreciate. Our 
Field Day this year highlighted advanced technology corn planters. Troy McKown of 

http://www.notillfarm.org/
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Precision Planting spoke in front of a corn planter equipped with the latest equipment. 
Jerrod Sandness, a local farmer, owner of the planter and Precision Planting dealer 
seeded a plot of corn for us this spring providing the back drop for this discussion. We 
wanted to highlight how the advancement in farm equipment is allowing farmers to handle 
residue and variable soil conditions much better than ever before.  
 
Our next stop was just a little farther down this same plot. Dr. Abbey Wick, Dr. Terry Toy, 
Dave Breker, Chandra Heglund and Eric Barsness provided a wealth of information on 
soil health, preventing soil erosion, and soil salinity. Part of the planter technology 
included a down pressure map showing where soils were softer or harder. Surprisingly 
the low, saline spot in the plot required the most down pressure. The corn growth was 
also the poorest, so this was the spot for our soil pit. Dave Breker did the soil classification 
and Chandra Heglund discussed the soil salinity evidence in the pit and what 
management could be done. Joel Ransom provided information on the wheat variety and 
fungicide trial that he does on our farm. This was a banner year for scab as mentioned in 
the wheat narrative. NDSU got some great information this year! Next we took the tour 
through the plots where I talked about our rotations and the year’s issues. The day was 
concluded with a great meal sponsored by Titan Machinery of Lisbon and Lidgerwood 
and also by Northside Implement of Webster. Dakota Plains again offered their shop for 
our evening festivities. After supper an award of appreciation was given to the North 
Dakota Corn Council received by Greg LaPlante, director of research for the council. The 
Corn Council has been a long time sponsor of the farm. Their support and input is deeply 
appreciated. 
 

 
Figure 23. Greg LaPlante receiving the “Honored Sponsor” award on behalf of the North 

Dakota Corn Council from Kelly Cooper, CCSP Farm Manager. 
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Figure 24. Wheat stop at 2014 Field Day. 

 
 

 
Final comments from the Farm Manager. 

 
The long term viability of agriculture will require soil to stay in place and farmers to make 
money. It is a pretty simple equation, no soil, no profit. The most important educational 
message right now is the better your soil, the lower your costs are on growing a profitable 
crop. Crop prices can change rapidly, and soil can be degraded fast also. Crop prices can 
recover rapidly, but soil is a whole different story. In some places where bedrock is only 
a few inches down, you can kiss crop production good bye if the soil washes down the 
river. At least where we have parent material, you can rebuild soil. It may take several 
hundred years, but it can be done on a scale that would allow human beings to again 
have good farmland, someday. One can use a lot of different metaphors, but it all boils 
down to how many people we are going to have to supply food for, from how many acres 
of land. 
 
We have been able to get by with slowly degrading soils by using ever better inputs that 
essentially make up for the productivity lost due to soil erosion and bad management. 
The fertility in the native soils in the Dakotas and Minnesota was absolutely phenomenal. 
Journal’s from settlers near Dickinson talk of 100 bushel oats and 70 bushel wheat. These 
crops were grown with ancient genetics, archaic equipment and no inputs. Imagine what 
could have be grown with our equipment, genetics and appropriate inputs of today. I say 
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“appropriate” because if we were to do it all over again, with what we have learned, I 
strongly suspect herbicides, fungicides and seed treatment would look a whole lot 
different.  Yields would instead be increased by managing soil biology, soil water, crop 
rotations, cover crops and possibly double cropping. Some of the most expensive costs 
we have are management of pests that could have easily been excluded or eradicated 
by simple intelligence. We also would be very conscious of transporting nutrients away. 
To really be smart, livestock would be fed close to the field so manure (nutrients) could 
be brought back to where they are needed. It is insane to think of manure as a waste 
product. Farmers understood the value of returning manure to the land thousands of 
years ago. So what is our problem? Just because we learn something does not mean it 
gets implemented. Nature learns by passing on genetics that work, or should I say 
survive. Knowledge is no different. 99.9 percent of all species that have ever been on this 
planet have gone extinct. Why? Because they could not adapt to changing conditions or 
could no longer compete. Instead of crying over the “spilt milk” of previous soil erosion, it 
makes way more sense to make sure we keep what we have. However, human beings 
need to be constantly reminded of history as we seem to have a genetic flaw of being 
unable to comprehend current dynamics. Seeing a ditch full of dirty snow does not seem 
to initiate the use of rather simple mathematics to understand we have lost more soil than 
will be replaced in several years. Not to mention straight line economics of the nutrients 
that have left the field. So, we must use ever costly strategies to keep up production. 
Which leads me to my next discussion. 
 
Genetics is accelerating into a new frontier, again. RNAi, a term I just heard about last 
year is what appears to me to be the new game changer. The process was apparently 
discovered in the late 90’s.  
http://www.nature.com/nrg/multimedia/rnai/animation/index.html 
This link gives a good explanation. If you cannot get to the video, it describes how this 
technology will be able to target specific organisms by shutting down the intercellular 
production of key proteins that organism needs to function.  This will be like a dream if it 
works as advertised. Not only will this technology rejuvenate herbicides like Round Up, it 
can have its own activity as well. But it won’t be cheap.  
 
In a quote from AgAdvancd.com in an article written by Tom Mitham March 1, 2014, “it 
turns out Palmer’s pigweed becomes resistant by producing a lot of the RNA that encodes 
the enzyme that glyphosate targets,” Tom Adams, former vice president of chemistry 
technology, Monsanto explains. “Our scientists suggested that if RNA production could 
be reduced, weeds might become vulnerable to glyphosate again. So we designed an 
RNA molecule targeted against this highly expressed RNA and sprayed it on a weed 
along with glyphosate. ...And what do you know? It worked!”” 
 
Apparently, the genetics placed in the corn or beans would not be bothered. At first 
glance, this looks like a silver bullet. In a brief scan of the internet, this technology is all 
over the place. Genetics were at one time all about the actual genes themselves. Early 
implementation of this limited knowledge resulted in sometimes unwanted and 
unexpected results. We soon realized there was much more going on. Epigenetics, the 
study of how genes are turned on or silenced, is just one of the disciplines that needed 

http://www.nature.com/nrg/multimedia/rnai/animation/index.html
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more investigation to fully understand how we can make use of the genetic mapping we 
are able to do. It was also difficult to get the genes inserted into the proper place in the 
proper chromosome. The knowledge and abilities of this relatively new science will 
continue to unfold for many years. 
 
I just hope we respect the advances that come more than we have in the past. The fear 
of GMO is completely blown out of proportion in my opinion. I think it is worth noting that 
for the vast majority of human history, we have been guided by superstition, fear of the 
unknown, and trust in charismatic individuals. Honest open minded people expressing 
new discoveries, ideas, or simply exposing fraud and abuse by the charismatic have 
always had limited acceptance into society. What is currently different is fear of large 
business, large government, and the media. Many people simply don’t know who to trust 
or believe. Lawrence Murray wrote this in 2008: 
 
The Internet has brought a sudden and tremendous change in the history of man's search for 

information. We like to think that the Internet, the I-Pod, the I-phone, and all the other "Eyes of 

the Future" will bring about a new Age of Enlightenment, with all the wisdom and artistry of 

mankind instantly available to everyone's fingertips. 
 

 

But suppose we're wrong.  As Herbert E. Meyer  recently put it: 
 
"...information is like water. It's vital to our lives; we cannot survive without it. But if too much 

pours over us - we drown." 
 
I dare to suggest that we are drowning, that the dam has burst and we are being swept by the 

deluge into a new Dark Age of ignorance and superstition. 
 
 

There is little possibility of being able to gain enough information in the proper sense to 
make an informed judgment on all that is around us. For instance, vaccinations. Anyone 
of us raised on a farm only have to walk out your door to the see whether vaccines work 
because we had cattle, pigs, dogs, cats and all sorts of animals that are vaccinated. You 
can get scared by just a few words and some emotional outbursts, but that is not informed. 
To be truly educated requires serious work, time, money and something else not usually 
mentioned, experience. I was recently at a meeting where it was said the EPA had people 
making rules for feedlots who had never set foot in one. Since there are so few “Farm 
Kids”, the farm industry is having a hard time hiring people out of college who have any 
real on farm experience. We were always taught there was no better education than “On 
the Job Training”.  
 
We always seem to handle the challenges presented to us. We have a lot of work to do 
and must realize a good share of the effort will need to be placed in preserving that of 
which we have already accomplished. Some things such as herbicide and antibiotic 
resistance will be especially challenging. Let’s hope we learn from our past mistakes, and 
implement strategies that preserve new technologies. 

http://www.howtoanalyzeinformation.com/
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Again this year I want to sincerely thank our sponsors, supporters, advisors, and board 
members of the CCSP project. I feel very grateful to have the opportunity to work with all 
of you. I appreciate all the help that the project receives whether it is a donation of cash, 
products, time, promotion or friendly encouragement. Of all the things there are in the 
world, a farm that is productive, profitable and is passed on to the next generation in better 
shape than it was is truly something to be proud to work for.  
 
 
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/

