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Solar Corridor concept through first studying
strip intercropping
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Wide Row Corn, Intercropping, Relay Cropping
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In a Mutshell:

= This was the third year of on-farm research trials designed to evaluate planting cormn in Cnnpemtnra

S0-in. row-widths for the purpose o
to the corn in early summer, while

Fred Abeals — Holland
Mathan Anderson — Aurelia
Jeff Dlson — Winfield

= Fred Abels, Mathan Anderson, Jeff COTTL Tim Siaren — Keota
in two row-widths (30- and &0-imn. mass Mark Yoder — Leon
roduction and corn yvields betwwesn -
o ¥ Funding

Key Findings:

= Compared to 30-in. row-widths, ©
vields at four of the five farms.

USDA-MNRCS
Walton Family Foundation

= Afrer thiree years of trials, corn yvields from &60-in. row-widths have been reduced on
average by 12% compared to corn grown in 30-in. row-widths.

BACHKGROUMD

Widening the corn row is a wersion of
the solar corridor crop systermnm concept
which "is designed for improwved crop
productivity based onn highly efficient
use of solar radiation by integrating row
crops with drilled or solid seeded crops
in broad strips (corridors) that also
facilitate establishment of cowver crops for
yvear-round soil cover.”!! Previous PFI omn-
farm research from 2018 and 20019, saw
four farms report no difference in corm
vields between the 3I0- and 60-in. Tow-
widths, while six other farms reported
vields reduced by & to 307 in the 60-in.
row-widths compared to the 3I0-in. roww-
width.#= These mixed results aligned with

Ar l=fr, cover crops growing betwesn G0-in_-wide cormrows at Tim Sieren’s on July 17, 2020, Ar vighs, afver
corm was harvested, cover crops are evident in the stripe where corm was planted in S0-in. row-widths at



Livestock Grazing  soil Health

Crop health Water Quality
Relay Crops Full Season Manure Application
Secondary Cash Crops

Carbon Farming



Yield increases in recent decades have not been uniformly distributed!

US Corn Yield Change over Time
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data may not
be entirely
accurate but
reveals some
interesting
patterns
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For many reasons,

is unlikely to happen on most farms
any time soon...

ww acts as a fulcrum that leverages input/tech
investments into yield/



Yield (Dry) ‘

L | = . |- wicf
Slabaugh Farm _ _ .
I ranspanronocy 1M e
, IN

-l
vield (Dry)
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221.53 - 399.38 ( 9.
195 .51 - 221.53 (C11.
164 .04 - 195.51 (11.
B3.26 - 164_.04 (11.
53 .11 - g3.26 (11.
50.42 = 63 .11 C11.
D L =03 = S0.42 C1O0.

uniform management
= higher & more
consistent yields
where the field
has higher SOM
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Change in C in the top 3 feet of the WICST (1989-2009)

Corn-3yr Alfalfa Current grain
- 1 production systems
o aren’t very good at
S 2 building SOM
Y— Q
© 0
m =
c + Continuous corn
.8 -2 e Corn-Soybean
<] 1 Corn-Soybean-Wheat -
Pasture Forage Grain
Baseline C levels 20-y cropping
were clearly high e

at this site modified from Sanford. 2014. in: Soil Carbon



Soil Fertility & Plant Nutrition

Increasing Labile Soil Carbon and Nitrogen Fractions
Require a Change in System, Rather Than Practice

- - The influence of tillage, carbon (C) and nitrogen (N) inputs and perennialization
* r
Kalyn M. Diederich on labile fractions of soil organic matter (SOM) has been widely investigated,

Dep. of Land, Air, and Water Resources e . . :
but research on the temporal and depth variation of labile C and N fractions in

Lniv. of California, Davis

One Shields Avenue long-term agroecosystems representative of the US Corn Belt is lacking. In this
Davis, CA 95616 s h I h nt

é v

Mt B, Rusel , These results suggest that d
Dep. of Soil Science [} o o -
Univ. of Wisconsin-Madison 1 _ IS req u I red to rea I Iy in
1525 Observatory Dr. 5 15

Hiadisan B ART00 shift the needle on SOM fractions »

. « 1-
Kavya Krishnan i o
Soil and Crop Sciences Section 1 th h 1 h I f t' I 1ri 1 I
soil and Cror : in the highly fertile prairie soils d
306 Tower Road E f:::jt
thaca, NY 14853 f th C B It
: 0 e Lorn be st
Franciscn]. Arriaga fanavs wwma L e —um s wmmwess wmsn @ oor wer oewr owud le
Dep. of Soil Science These results suggest sampling timing and deptll f-:lr PMN, POXC, and C-min
D e T i e ot e need to be standardized to optimize their use as soil health indicators and that
1525 Observatory D shifts in the system toward perenniality will be required to increase labile C and
Madison, WI 53706 M fractions on the highly fertile Mollisols of the US Corn Belt.
Erin M. Silva Abbreviations: CAAA, corn-alfalfa—alfalfa—alfalfa; CC, continuous corn; C-min,
Dep. of Plant Pathology mineralizable carbon; COA, organic corn—oat/alfalfa—alfalfa; CS, strip-till corn—no-
Univ. of Wisconsin-Madison till soybean; C“:-".."-. organic corn—soybean—winter wheat—ocat cover crop interseeded

'Iﬁ%lﬂ' Linden Dr. with herﬁeem clover; P-"-.S pa sture; I-‘x*."a |:|{|ter"|tn||~_. miner nllzahle I'IITFI}UE'I'I POXC,
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Shifting to perennial crops is a
soil building option that currently

doesn’t appeal to many farmers Depth
60 (cm)
£ 50 40-70
o
= 20-40
g 40
L 10-20
&
=
S
3 20
wn
' . .
0
Monoculture Corn-oat-alfalfa Undisturbed
corn rotation grassland
Soybean An experiment in lowa showed that rotating corn with alfalfa results in an increase in soil
Alfalfa roots commonly extend up to 16 feet into the soil, much Eﬂfﬁﬂﬂ, pﬂrﬁfu#ﬂﬂ'}f at grEﬂtEr E'DH d'Epthj‘

deeper than other crops. The deep root system holds soil in place and
creates channels that promote water infiltrotion, biological activity

e i ST R e https://www.alfalfa.org/pdf/alfalfaenvironment2.pdf



CCs can perennialize annual cropping systems

The sun shmes the ram faHs am:l mtcrobes w:::rrk 10- 12 mﬂnths a year,
“butthe- typrcai gram farm wﬁhout wmter cavercaptures u:::arnlyr 3- 4 months

-of this activity. S e e = - WEH




Figure 1. Cover Crops as a Share of Cropland Acres, U.S., 2012-2017

(Rounded to Nearest Percent)

3%
Currently most crop acres q“
are NOT planted to CC and S

most CC are planted late

and killed early . 29%
4% . agn : : + 5%
limiting their benefits
S 2 an

3%
3% ! .

Data Source: Author Calculation from USDA Censuses of Agriculture m

5%



Opening Up Opportunities;

By Julia Gerlach posted on February 28, 2020 | Posted in Seeding & Planting, Cover Crops, Nutrient Management, Soil Health
While yield benefits are a work in progress, growers say interseeding wide-row corn produces high amounts of cover
crop biomass and nitrogen.



https://www.no-tillfarmer.com/authors/358-julia-gerlach
https://www.no-tillfarmer.com/topics/61-seeding-planting
https://www.no-tillfarmer.com/topics/60-cover-crops
https://www.no-tillfarmer.com/topics/84-nutrient-management
https://www.no-tillfarmer.com/topics/86-soil-health

Average Lumens/Hr, during Daylight Hrs
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-  more light between 60” rows
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Cover crop biomass, 9/12/18

Boyer Farm

>10 X
more CC biomass between 60" rows

339

30-in.

3,870

60-in.




P F I Effect of 60-in. row-width on corn
2018 Boyer (n=4)

m
20200]s0n (=4} g
2019Boyer (m=4) |
2019Alexander (n=2) - 60" corn yields
2018Teachout (n=8) — .
2019Anderson (acd) - were significantly
2020Yoder (n=4) m lower than 30”
2018 Kessel-Johnson (m=3) | ° °
2015Abels (et o corn yields in 10
2020Anderson (n=4) o out of 15 SitE'yrS,
2019Guatafaom (n=7) e 12% lower on
2020Sieren (n=4) — -
2020Abels (n=4) - ave rage
2019Yoder (n=3) |
2018Abels (n=3) ]
MEAN (n=63) ——
-50 _a0 30 _20 10 0 10 20 30 40
% change

FIGURE 2. Effect on corn yield of 60-in. row-widths from all 15 sites from 2018 to 2020 ac well as the overall mean. Points represent the average percent change in corn
yield resulting from 60-in. row-widths compared to 30-in. row-widths Error bars represent 30% confidence intervals. Widch of bars indicate the amount of variation
(the wider the bars, the more variation). Bars that encompass 0 indicate no statistical difference in wield betweesn &0- and 30-in. row-widiths, Bars that do not encompass

0 indicate significant yvield decline resulting from &0-in. row-widths.



MORE important
* Even Emergence "~ - plants are

» Seed Placement closer together
* Planting conditions

* No-Till Vs. Till

* Population close to standard

* Nutrients application [indexed'to row |
* Hybrid Selection

some flex hybrids are better adapted




Example
GOALS when assembling Cover Crop Mix

: )
a CC mix for 60" com + Medium Red Clover
 Buckwheat Consistent
e - ilron & Clay Cowpeast performer
$9555 Grazmg' 39999 * Golden German Foxtail Millet
« Weed Control « VNS Hairy Vetch MIX
of cool

i : :  Everleaf 126 Oats
» Fixing Nitrogen? Highenergy process | "~ ce . Rape  Seasonand

» Over Winter or Winter Kill or . ?Emn Hemp Wa;'sei‘i*::“
+ Flax

: DNERSlTY' BOTH! « Annual Ryegrass
+ Cost Per Acre for seed $S18 = low

seeding

Higher ates may be nesded
infelds wi higher weed pressure 171

@ﬁg




Non-uniform CCs

i<sues have legacy effects

- . Strips the following year}
Harder to plant
NMutnent application

Cover Crop mixes .




Issues
Strips the following year
Harder to plant 7
NMutnent application
Cover Crop mixes .
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Issues

= Strips the following year

« Harder to plant

« NMutnent application
Cover Crop mixes .




Solar Corridor concepts have been investigated for
3+ years (2018, 2019, 2020, 2021) at the
WIU Organic Research Farm in Roseville, IL

WIU Organic
Research Farm

Flat |
black
poorly
drained.
soils

o r e ] B e g T
[ a o
e A

Pow g ;
= iy WIU campus
- o ey
%‘l'::ﬂl-#‘ In Macnmb

77 acres

cash-rented by WIU
since early 90s



June 2018
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S Eamn P 4treatments S s e
o 3?5; 30" corn w/ interseeded cewpea i O SR el e
a=a e 30” corn rseeting/ ! -:,.- Bl s G, e B 0
o e S \*\‘ 5 i %ﬂ.{%' (o) ﬂr—. . 3 S .
60 corn w/mterseeded co,wpea SRR N Sl
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5 row (15’ plots)




“Iron&Clay” cowpeas were planted @ v5 using a 1 row push planter




5-10 x in 60" corn

vs. 30” corn
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POSITIVE impact of intercropped cowpea in 2018
on oat biomass in 2019

Rep 1

Rep 2

Rep 3

60" plots +22%
were

unreplicated

in2018  +29%

Crop in
20715

COrmn row
spacing

Cowpea
intercrop

Oat biomass

grain

&0 yes 3768.4
Corn
rair

= &0 no 3I037.8
Ccorn

popCcorn 10 yes 3995.3

3192

avg
following
30” corn

3617

avg
following
60” corn



Large-scale solar corridor experiment w/ blue corn
and forage soybeans planted simultaneously in 2019
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_ across the field after planting
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Faster in-row canopy development in rows with corn planted @ 45k
but a high level of weed control was achieved across all plots




Solar corrldor corn ylelded

less than all corn
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Bu _a- orrected ([1 |eld boost [ SN
NCw/o SN 137.2 137.2
24 C W/ SN 135, 0 ;55.,0
B¥SC w/o SN '164 2\ - (1094
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C aII corn, SC= solar corrldor corn, SN =50 Ibs/a 5|dedress N (13 0-0) ¥
| | Y = ] - Ilrr-"ﬁ -{"u.. ", -




é:f“"-

Large response to sldedressed N, .
o especrally In corn w/ solar corrrdors |

2l AN LEe Py

_L M@l Yield boost g SN
137.2 137.2 P
155.0 155.0 £ 17.8 0
164.2 109.4 !
209.6 139.6 \ 30.2 /

i, "

-..|_-:'s _; ﬁf | [ .i:

§ C= aII corn, SC = solar corrldor corn, SN =50 Ibs/a srdedress N (13- 0 0)

' ¥ . T et L ¥ = =
X — o = 1
- e S P = {:'-"\"
i . e g

il
gt T

- Y A i
P s o W '.._‘_k. il By '
et -- N dhmah
o 2 Fo - - |
% ] e ;- ksl II
e g |
i o N £
e = V)
J ’ X |
4 & y
2 =

= =




Field 1 A- forage soybeans planted every 3rd row with corn on 6/9 (target population = 128k/3)

(2rams) (grams)
row D dry biomass+bag® dry biomass  Ibs/a  Ibs/a corrected®* Ibs N/a***
1 643 437 5396.3 1865.4 74.6
2 033 427 J404.2 1801.4 121
7 ' Forage soybeans planted a few weeks 5.2
1 : later produced 577
J Ui U TERERT L1131 00.8
i 299 188 4968.8 16363 00.3
! 290 Ik 4553, 1617.8 od.]
3 512 301 3854.6 1284.9 514
: 239 43 4456, 1485.5 294
10 13 202 p428.6 21429 83.7



2 solar corridor studies in 2020

Large-scale study with 2:1 configuration
north : south row orientation

Smaller-scale study
with 1:1 configuration
row orientation

e .,,_W.H *‘h x_-.

rxs ‘M re

8 plots 6 X 30”rows x 490’

16 plots, 6 x 30”rows x 1200’



Study targeted @

in solar corridor corn
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4 treatments
ccccece
ccccece
CCSCCS
CCSCCS chop

GHO 63T1 corn & Derry forage soybean - 2:1 configuration
30k vs 45k north : south row orientation



Large response
to additional light

172.0 X 1.5 = 258!

I 164.1 :

SC- chop SC-full
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Most of the experiment had good weed control
Treatment effects on weed abundance

7.0 in wet end of field w/ higher weed pressure
§ 6.0
% 5.0
. Less weeds in solar corridor corn
3 40 w/ closer in-row spacing
E 3.0
b
220
&
é 1.0 l
L
0.0
C CN SCchop SCfull
C =30" corn SCchop = solar corridor corn, CC chopped

CN = 30" corn w/ sidedress N SCfull = solar corridor corn, CC unchopped



Smaller-scale, multi-year study

w/ corn & CC rows alternating in time & space

2 treatments

CSCSCSC
(low diversity system)
C4C4C4AC
(high diversity system)

60k vs 162k . .
east:west row orientation

preceded by spring planted CC mix
1 ton/a pelletized litter









Key conclusions after 3 years of SCS research

Synchronous planting of corn and CCs followed by standard weed management practices
is an efficient system that requires no specialized equipment or field operations (2019&2020)

CCs planted in solar corridors (synchronously and @v5) produce much greater biomass
than CCs interseeded in 30” corn (2018-20)

Crops following solar corridors have higher yields (2019&2020)
Configurations other than 1:1 (aka 60”) can work well (2019&2020)
Tight in-row spacing = excellent weed control in SCS corn
Corn hybrids differ in how they respond to SCS (2020) and better selection criteria are needed

Late planting of corn (2019 & 2020) is likely to have reduced yield response to additional light



lirect way to (o
from blemass_;- S

Future Research?” y

e S | E—

To date’ we have focused € _ We are |OOking forward to gaining d
primarily on the aboveground .= 4  Dbetter understanding of how SCS
components of the SCS story =mse=—"" P> impact soil N-dynamics, microbial
= activity and aggregate properties.




Farmer innovation is

f

the future of SCS
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get Eric Miller

-

20

AImost all corn acres in 2020

Meet Eric Miller

142 views = Oct 20, 2020 @il 0 4 SHARE sae




Interseeding 60-Inch Corn for Improved ROI - Farminar  https://www.youtube.com/watch?v=9x4ET8M2vSs

2,738 views - Jan 27, 2021 il 47 &lo P SHARE = SAVE ...


https://www.youtube.com/watch?v=9x4ET8M2v5s

3 YouTube

3pt 20ft wid krause drill - was 10" spacing, pushed the units
together for 6" spacing achieving 6 rows between corn rows

Interseeding cover crops into twin 60" wide corn

558 views - Jul 21, 2020 il 17 &l o P SHARE




23 YouTube

Interseeding 60-Inch Corn for Improved ROI - Farminar

2,738 views = Jan 2/, 2021




Peckman Farm, PA

#1 reason to plant SCS




Key ta keaways

AN SCS systems are I|ker to have ower g
e corn ylelds wlo TARG ETE
Management for minimizing y|eId Ioss mcludes hybrld selectlon
2 full populations, early planting, indexed fertility, twin rows,
NIS orlentatlon good weed control before plantlng CCs S

’I.
Ebi"'“;‘;rfrf
-..|._.|.I ' "1" 1‘_ - i '|__ e



Addltlonal beneflts (documented and anecdotal)
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Soil/Crop management strategies for enhancing root growth and function

All of these strategies have their place but

SOLAR CORRIDOR SYSTEMS

may be the most practical option
for implementing the last strategy
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