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February 7, 2024 

Agenda 

8:00  a.m. Registration and  

 

9:00 a.m. 

∑  

10:00 a.m. Break 

 

10:30 a.m.   

 •  

  

11:30 a.m. No-Till Champion Recognition  

 

Noon Break 

 

1:15 p.m.  

∑  

 

2:15 p.m. 

“No-Till: The Passion & The Practical” 

15th Anniversary 
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2024 Speakers 

Ray Archuleta is a naƟonally-recognized expert, deep thinker, and inspiraƟonal speaker on soil 
health management.  He has traveled to and taught soil health principles in all 50 states.  He reƟred 
from NRCS aŌer 30 years of service and is a CerƟfied Professional Soil ScienƟst.  Ray received his AS 
degree in Livestock Science from Northern New Mexico College and a BS degree in Agricultural 
Biology plus 30 hours of graduate work in soil related courses from New Mexico State University. He 
served in the Peace Corps for two years in Guatemala as a Livestock Specialist. 

AŌer his reƟrement from the NRCS in 2017, Ray founded Understanding Ag. LLC, and Soil Health 

Academy.  Ray and his wife Sonja own and operate a 155-acre (66 Ha) sheep ranch near Seymour, 

Missouri. 

Clay Lowe farms 1,500 acres of peanuts, coƩon, soybeans, corn, wheat, rye, and oats with his dad & 

brother in Surry and Sussex CounƟes, VA.  The Cedar Point Farm team are dedicated to soil & yield 

improvement through minimal Ɵllage, cover cropping, and crop rotaƟon.  They are excepƟonal 

equipment innovators and fabricators.  Another special focus for Clay is profitability analysis thanks 

to his Ag Economics degree from NC State University.  

Panel of advanced Virginia no-Ɵllers share pracƟcal advice 

Moderated by Chris Lawrence, NRCS Agronomist 

Jamie Shenk  is the manager of Beauregard Farms in Brandy StaƟon, VA, a 3,200-acre tract 

producing corn, soybeans, small grain, beef caƩle, hay, and lumber.  With a background in dairy 

farming, diesel mechanics, and precision agriculture, Jamie Shenk joined Beauregard Farms in 2012.  

Jamie has carried on a long tradiƟon of no-Ɵll at Beauregard, while also helping the operaƟon evolve 

to include a wide range of addiƟonal pracƟces aimed at improving soil, yield, efficiency, and 

profitability. 

Chris Lawrence has served as State Cropland Agronomist for USDA’s Natural Resources ConservaƟon 

Service (NRCS) in Virginia since 2004. He provides state-wide technical training and direct assistance 

to NRCS field staff, public- and private-sector partners, and farmer clients on topics including soil 

health/soil quality, erosion predicƟon & prevenƟon, cover crops, and nutrient management. Prior to 

joining NRCS, Chris served as an agricultural Extension Agent for five years in the Shenandoah Valley 

and northern Coastal Plain regions of Virginia.  
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2023 - 2024 VANTAGE Board Members 

Producer Members 

Doug Fifer President Mount Solon 

Shane Richman Vice President Edinburg 

Kevin Lloyd  Singers Glen 

Charlie Garber  New Market 

Wayne Garber  Mount Sidney 

BreƩ Wightman  Edinburg 

    

Agribusiness Members 

Stewart Detamore Treasurer S. L. Hess & Sons Harrisonburg 

Bailey Carpenter  Rockingham CooperaƟve Bridgewater 

Wally Beckner  Houff CorporaƟon Lexington 

    

Advisors 

Doug Horn Virginia CooperaƟve Extension Augusta County 

Bobby Clark Virginia CooperaƟve Extension Shenandoah County 

Chris Lawrence Natural Resources ConservaƟon Richmond 

 Service  

Lydia Fitzgerald Natural Resources ConservaƟon Richmond 

 Service 

    

The Virginia No Till Alliance exists to maximize farm productivity and profitability by 

promoting successful implementation of continuous no-till systems through shared ideas, 

technology, conservation and education. 

The VANTAGE Board of Directors is made up of farmers and agri-business representatives 

in the Shenandoah Valley region of Virginia. 
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Many thanks to all of the supporters of the VANTAGE Winter Conference 

PlaƟnum Exhibitors 

Natural Resources ConservaƟon Service 

Agriteer 

 

Gold Exhibitors 

Houff CorporaƟon 

Advance Agra 

S. L. Hess & Sons 

Rockingham CooperaƟve 

Kings AgriSeeds 

 

Silver Exhibitors 

Farm Credit of the Virginias 

BASF 

First Bank & Trust 

Bayer 

Timac Agro 

Neudorff 

Osprey Drone Services 

Farmers and Merchants Bank 

Virginia Silo 
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Bronze Exhibitors 

AgrAbility 

Virginia Soybean Association 

Frazier Quarry 

Augusta Seed 

Conklin 

Chesapeake Bay Foundation 

Corteva 

Histand Services 

Valley Fertilizer 

Lush AI 

Colonial SWCD 

Crabbe Aviation 

Southland Dairy Farmers 

Rockbridge FarmerΖs CoopĞƌĂƚŝǀĞ

sŝƌŐŝŶŝĂ�^ŝůŽ

 Shenandoah Valley SWCD 

Windy Hollow Farms 

Funding for today’s speakers and the Farmer to Farmer Mentoring program 

was made possible by a grant from the NaƟonal Fish and Wildlife FoundaƟon 
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Daryl Clay 

Agronomic Technical Consultant 

757-556-7117 

daryl.clay@Ɵmacusa.com 

www.us.Ɵmacagro.com 
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Impact of Cover Crops During a Drought 

Doug Horn, Crops & Soils Extension Agent, Augusta County 

 

A cover crop versus fallow (no cover crop) field demonstration was initiated in northwest Augusta 

County.  The field was planted to full season corn on May 17, 2023.  The two fallow plots were no till 

planted into undisturbed soybean residue.  The rest of the field was planted green into a rolled cover 

crop of wheat and hairy vetch.  Two replications of each treatment were planted into plots measuring 

60 feet by 300 feet.  The fallow plots germinated quickly and displayed a uniform stand and growth.  The 

cover crop plots were slow to emerge with considerable variability in plant spacing and uniformity.  This 

trend continued into July (see Figure 1).  The site received 6.5 inches of rainfall from June 19 to July 1 (13 

days) then dried up again.   

Figure 1.  Corn growth 7 weeks after planting 
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By early September the corn in the cover crop plots had attained the same amount of growth and height 

as the fallow plots.  The cover crop plots were still green while the fallow plots were showing significant 

senescence.  The corn ears were about the same size but the cover crop plots had more moisture in the 

ears and were maturing slower.   

The plots were harvested on November 28.  The combine yield monitor was used to determine the yield 

for each plot.  Each plot was harvested individually.  The data are presented in Figure 2.  The cover crop 

plots averaged 152 bushels/acre whereas the fallow plots averaged 118 bushels per acre. 

Figure 2.  Corn yields from combine yield monitor.  The dark green represents the highest 
yielding areas while the red represents the lowest yielding areas. 

 

 

This is just one observation in a highly variable year.  In a dry spring cover crops should probably be 

terminated early to avoid robbing the cash crop from moisture at planting.  The 6.5 inches of rain in mid-

season saved the cover cropped plots.  Had the rain not occurred the yield would have probably been 

much lower.  The cover crop allowed better absorption of the rainfall and kept the moisture in the 

system to be better utilized by the growing crop.  The cover cropped plots also had considerably less 

weed pressure at harvest than the fallow plots due to the residual residue. 
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Planter/Drill Considerations  
for Conservation Tillage Systems

Robert “Bobby” Grisso, Extension Engineer, Biological Systems Engineering, Virginia Tech
David Holshouser, Extension Soybean Specialist, Tidewater Agricultural Research and Extension Center

Robert Pitman, Superintendent, Eastern Virginia Agricultural Research and Extension Center

No-till planters and drills must be able to cut and handle 
residue, penetrate the soil to the proper seeding depth, 
and establish good seed-to-soil contact. Many differ-
ent soil conditions can be present in the Mid-Atlantic 
region at planting time. Moist soils covered with resi-
due, which may also be wet, can dominate during the 
late fall and early spring and, occasionally, in the sum-
mer. Although this condition provides an ideal environ-
PHQW�IRU�VHHG�JHUPLQDWLRQ��LW�FDQ�PDNH�LW�GLI¿FXOW�WR�FXW�
through the residue. In contrast, hard and dry conditions 
may also prevail. Although cutting residue is easier dur-
LQJ�GU\�FRQGLWLRQV��LW�LV�PRUH�GLI¿FXOW�WR�SHQHWUDWH�WKH�
hard, dry soils. Proper timing, equipment selection and 
adjustments, and crop management can overcome these 
GLI¿FXOW�LVVXHV��

Condition of the Field and 
Residue
Management of the previous crop residue and weed 
control are key factors for successful no-till equipment 
operation. If residue and weed issues are not consid-
ered, then the ability of the planter or drill to perform 
its functions is greatly limited. The residue has to be 
uniformly spread behind the combine if the open-
ing devices are going to cut through the material. It is 
YHU\�GLI¿FXOW� IRU� WKH�SODQWHU�GULOO� WR�FXW� WKH� UHVLGXH� LI�
the combine has left a narrow swath of thick residue 
and chaff. Equip the combine with a straw chopper and 
chaff spreader to distribute residue and chaff over the 
entire cut area.

For example, a 30-foot platform header cutting high-
\LHOGLQJ�VPDOO�JUDLQ�ZLOO�GXPS�WKH�PDWHULDO�LQWR�D�¿YH�
VL[� IRRW� VZDWK��7KLV� VZDWK� FRQWDLQV� ¿YH� WR� VL[� WLPHV�
more material than the other cut area. This mat of mate-

rial is an ideal place for disease and pest problems to 
accumulate and increases problems relating to cutting 
residue and penetrating the soil. This mat can create 
D� ORW� RI� YDULDELOLW\��ZKLFK�PDNHV� LW� GLI¿FXOW� WR� DGMXVW�
WKH�SODQWHU�GULOO�IRU�SURSHU�RSHUDWLRQ��DQG�WKLV�FDQ�OLPLW�
successful emergence and early crop growth. Experi-
ence has shown that the residue is best handled by the 
SODQWHU�GULOO�ZKHQ� WKH� UHVLGXH� UHPDLQV� DWWDFKHG� WR� WKH�
soil and standing. When the standing residue is shred-
ded and chopped in a separate operation, it has a ten-
dency to mat and remain moist longer than residue left 
VWDQGLQJ��7KH� ORRVH�UHVLGXH�PD\�QRW�ÀRZ�WKURXJK� WKH�
SODQWHU�GULOO�DV�ZHOO�DQG�KDV�WKH�SRWHQWLDO�WR�SOXJ�RSHQ-
ing devices.

The other key is weed control. If standing weeds exist, 
WKH� SODQWHU�GULOO� PXVW� FXW� DQG� PRYH� WKLV� H[WUD� OLYLQJ�
plant material through the system. In addition, mature 
weeds have viable seeds that will germinate ahead of 
the crop. Weeds that have a head start on the crop will 
compete for light, water, and nutrients more than weeds 
emerging with the planted crop. Therefore, weeds need 
to be controlled before crop emergence or soon after-
ward to prevent yield loss.

Row-Cleaning Devices
Row-cleaning attachments are not necessary in most 
no-till applications, especially if coulters or double disk 
furrow openers cut the residue. However, row cleaners 
can help warm the cool early spring soils by moving the 
residue away from the row and exposing the clean row 
to direct sunlight and air. When planting in heavy surface 
residue in early spring, using row cleaners to move only 
residue away from the row can aid in soil warm-up. This 
can be especially helpful on poorly drained soils.
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Double disk furrowers, spoked “spider-wheel” row 
FOHDQHUV� �¿JV�� ���� URZ�FOHDQLQJ� EUXVKHV�� VZHHSV�� RU�
horizontally mounted disks in front of the planting unit 
move residue away from the row. Disk row cleaners are 
also useful in moving clods.

Row cleaners should not be used on highly erodible 
soils or in areas where moisture conservation is needed. 
Residue over the row reduces raindrop impact, slows 
runoff, and provides a mulch to reduce drying of the 
seed zone. On poorly drained soils, spoked “spider-
wheel” row cleaners could be used to move residue off 
the row to aid in soil drying. Unlike disk row cleaners, 
the spoked wheels should be set to move only residue 
DQG�QRW�FRQWDFW�WKH�VRLO��6RLO�FDQ�¿OO�WKH�DUHDV�EHWZHHQ�
the spokes and render the wheels ineffective.

When furrowing devices are used to move residue, 
clods, or soil from the row, any previously applied her-
bicide will be moved out of the row area, leaving an 
untreated seedbed. An alternative herbicide program or 
a band application of herbicide behind the planting unit 
may be needed.

Coulters and Seed Furrow 
Openers
7KH�SULPDU\�GLIIHUHQFHV�EHWZHHQ�FRQYHQWLRQDO�SODQWHU�
drill systems and those designed for conservation tillage 
systems are the down pressure and weight. Because the 
no-till openers and soil-engaging devices deliver more 
GRZQ�SUHVVXUH� WR�SHQHWUDWH�PXFK�¿UPHU� VRLOV�DQG�FXW�
WKH� UHVLGXH�� WKH� FRQVHUYDWLRQ�SODQWHU�GULOO� V\VWHPV� DUH�

built heavier and have the ability to carry much more 
weight than conventional tillage systems. 

Although not necessary, coulters can be added in front 
of the planter openers to ensure residue cutting. For 
adequate coulter penetration, weight may have to be 
DGGHG�WR�WKH�FDUULHU��6RPH�SODQWHU�GULOOV�XVH�D�ZHLJKW�
transfer linkage to transfer some of the tractor weight 
to the coulters to ensure penetration. Because coulters 
are usually mounted several feet in front of the seed 
RSHQLQJ�SODFHPHQW�GHYLFH��LQ� WKH�FDVH�RI�FRXOWHU�FDG-
GLHV�HYHQ�IDUWKHU���PDQ\�XVH�ZLGH�ÀXWHG�FRXOWHUV��¿J��
����$�SLYRWLQJ�KLWFK�RU�D�VWHHULQJ�PHFKDQLVP�ZLOO�NHHS�
the seed openers tracking in the coulter slots.

:LGH�ÀXWHG�FRXOWHUV����WR���LQFKHV�ZLGH��VHH�¿J�����SHU-
form the most tillage and open a wide slot in the residue. 
This wide slot allows the soil to warm-up faster (more 
GU\LQJ��PD\�EH�D�GLVDGYDQWDJH�LQ�VRPH�VLWXDWLRQV��DQG�
may prepare an area for improved soil-to-seed contact. 
However, because of the increased cutting surface, 
ÀXWHG�FRXOWHUV�UHTXLUH�PRUH�ZHLJKW�IRU�SHQHWUDWLRQ��GLV-
turb more soil surface, and bury more residues. In wet 
FRQGLWLRQV� RQ�PHGLXP�� DQG� ¿QH�WH[WXUHG� VRLOV�� ÀXWHG�
coulters may loosen too much soil and cause the loose, 
wet soil to stick to the seed openers and press wheels. 
This will result in clogging, inconsistent depth control, 
and poor soil-to-seed contact.

1DUURZ�ÀXWHG�FRXOWHUV������WR�����LQFK�ZLGH��VHH�¿J�����
or narrow bubble coulters, ripple coulters, and turbo-
rippled coulters do not require as much weight for pen-
etration and do not throw as much soil out of the seed 
IXUURZ�DV�WKH�ZLGH�ÀXWHG�FRXOWHUV��5LSSOH�FRXOWHUV�ZLWK�

Figure 1. Row-cleaning devices on a planter unit will move residue from the seed zone.
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Smooth Rippled FlutedRippled
with
smooth
edge

Figure 2. Top row shows common coulter styles and the bottom shows various types of press wheels. Press 
ZKHHOV��ERWWRP�URZ��DUH�GH¿QHG�DV���$����LQFK�ZLGH�ZKHHO�WKDW�SUHVVHV�GLUHFWO\�RQ�WKH�VHHG�LQ�WKH�ERWWRP�RI�WKH�
seed furrow, (B) 2-inch-wide wheel that presses on the seed and gauges planting depth by riding on the sides of 
the seed furrow, (C) wide press wheel that gauges planting depth but does not press directly on the seed,  
(D) wide press wheel with two ribs that applies pressure on the side of the seed furrow to press soil on the seed 
while gauging the depth, (E) wide press wheel with one center rib that applies pressure on the seed furrow to 
press while gauging the depth, (F) pair of angled press wheels that close the seed furrow and establish seed-
WR�VRLO�FRQWDFW��DQG��*��QDUURZ�VWHHO�SUHVV�ZKHHO�WKDW�DSSOLHV�SUHVVXUH�GLUHFWO\�RQ�WKH�VHHG�EXW�GRHV�QRW�ÀH[�WR�
“shed” soil in sticky conditions.

a smooth edge or smooth coulters are preferred for resi-
due cutting. They can be sharpened to maintain the cut-
ting surface. Operate all coulters close to seeding depth 
�¿J����� WR�DYRLG�H[FHVVLYH�VRLO� WKURZLQJ�DW�KLJK�RSHU-
ating speeds and to limit the formation of air pockets 
below the seed furrow. Use the largest diameter coul-
WHUV� DYDLODEOH� �WKDW� ¿W� WKH� SODQWHU�� FRXOWHU�FDGG\�� HWF���
because they have the best angle for cutting residue.

0RVW�QR�WLOO�SODQWHUV�GULOOV�DUH�HTXLSSHG�ZLWK�LQGHSHQ-
dent seeding units that should allow at least 6 inches 
of vertical movement. This will allow the unit to oper-
ate over rough transit, over non-uniform surfaces, and 
adjust for root stubs and other obstacles. These units 
are sometimes staggered to provide more side-to-side 
VSDFH�IRU�UHVLGXH�ÀRZ��ZKLFK�KHOSV�ZLWK�XQLW�IXQFWLRQ��
These units should be equipped with heavy down pres-
VXUH� VSULQJV� DQG� VXI¿FLHQW� ZHLJKW� WR� HQVXUH� SHQHWUD-
tion of both the coulters and seed furrow openers into 
untilled soil. Usually these springs are adjustable and 
PXOWLSOH� VSULQJV� FDQ� EH� DGGHG� LI� LQVXI¿FLHQW� SUHVVXUH�
is achieved.

6RPH�QR�WLOO�SODQWHUV�GULOOV�DUH�QRW�HTXLSSHG�ZLWK�FRXO-
WHUV� �¿JV�� ��$� DQG� ��'���7KHVH� SODQWHUV�GULOOV� XVH� WKH�
seed furrow openers to cut and place the seed. Several 
SODQWHU�GULOO�V\VWHPV�KDYH�D�VWDJJHUHG�GRXEOH�GLVN�VHHG�
IXUURZ� RSHQHU� ZLWKRXW� D� FRXOWHU� �¿JV�� ��&� DQG� ��(���
7KH�OHDGLQJ�GLVN��XVXDOO\�����WR�����LQFK�LQ�IURQW��FXWV�
the residue and the second aids in opening the seed fur-
row. Some manufacturers use a single, large disk set at 
a slight angle. These units require less weight for pen-
etration and provide minimal soil disturbance.

Adjusting Disc Openers
2SHUDWRUV� RI� QR�WLOO� SODQWHUV�GULOOV� ZLWK� RIIVHW� GRXEOH�
disk openers need to watch the leading edge of the 
GRXEOH�GLVNV� IRU�VLJQL¿FDQW�ZHDU��6LQJOH�GLVN�RSHQHUV�
are also subject to similar wear. Essentially, the leading 
edge of the disk takes the abrasion and wear of cutting 
straw or stalks and penetration into the soil. The lead-
ing and trailing disk typically are two different parts 
and cannot be interchanged. As the double disk open-
ers wear, check the gap between them. If a gap opens 
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between the double disks, they will push residue into 
the furrow and have less ability to cut the residue. For 
offset double disk openers, a business-card-width gap 
should be maintained to prevent the trailing disk from 
cutting into the leading disk blade

0DLQWDLQ� DSSUR[LPDWHO\� ���� WR� ���� LQFK� RI� FRQWDFW�
EHWZHHQ� WKH� WZR�GLVNV� �VHH�¿J������$GMXVWPHQW�ZDVK-
ers are found in the double disk opener assembly; they 
allow some adjustment to compensate for wear. Machine 
bushings located on the spindle between shank and disc 
blade can be added or removed as required to maintain 
DSSUR[LPDWHO\�����WR�����LQFK�RI�FRQWDFW�EHWZHHQ�GRX-
ble disks. As the blade diameter decreases because of 
wear, it will be necessary to remove the machine bush-
LQJV�WR�PDLQWDLQ�DSSUR[LPDWHO\�����WR�����LQFK�RI�FRQ-
WDFW��,I�DSSUR[LPDWHO\�����WR�����LQFK�RI�EODGH�WR�EODGH�
contact cannot be maintained after removing machine 
bushings, if blade diameter is worn below the manufac-
turer’s recommendations, or if the blade edge is bent, 
chipped, or jagged, the blade should be replaced.

&KHFN�HQG�SOD\�RI�WKH�GLVN�RSHQHU�E\�VKDNLQJ�LW�IURP�
side to side. With the single-row ball bearings, some 

Gauge wheel

Seed tube

Disk opener

Seed firming wheel

Seed boot

Seed

Press wheel and 

depth gauge

Disk opener

Single 

cutting 

coulter

Seed Fertilizer

Offset

disk

opener

Seed 

firming 

wheel

Depth control adjustment

Press wheel Gauge wheel

Press wheelSeed firming wheel Single disk opener Double disk opener

)LJXUH����'LDJUDP�RI�W\SLFDO�VHHGLQJ�PHFKDQLVPV���$��VLQJOH�GLVN�RSHQHU���%��VLQJOH�GLVN�RSHQHU�ZLWK�DGG�RQ�
coulter unit, (C) offset double disk openers with fertilizer opener mounted midway between seed openers, (D) 
gauge wheel mounted beside the seed-opener disk to maintain depth control, (E) press wheel mounted on the 
furrow-opener frame member to maintain depth control. 

)LJXUH����$GMXVWPHQWV�WR�GRXEOH�GLVF�RSHQHUV�RQ�D�
planter unit.

end play will be normal. The disc is stabilized by the 
contact between the double disk openers. However, if 
end play is excessive and the bearing sounds dry when 
WXUQHG��UHSODFH�EHDULQJ�KXE�DVVHPEO\�RU�FRPSOHWH�GLVF�
assembly. Also, check to see that the bearing hubcap is 
in place. Replace the hubcap if it is lost or damaged.

Machine Bushing

Minimum of two 

washers between 

arm and shank.

Minimum of one 

washer between 

arm and boot 

head.

Blades must 

have 0.06-inch 

minimum 

clearance 

between shank 

and blade.

Double discs should have 

1- to 1.5-inch contact. Two-shim 

minimum between bearing 

and spindle.

Shim the depth wheel to 

lightly contact disc. Check 

adjustment during field 

operation.
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More on Weight and Down 
Pressure
,QGLYLGXDO� RSHQHUV� VKRXOG� KDYH� VXI¿FLHQW� GRZQ� SUHV-
sure and independent depth control to allow movement 
up and down to ensure that all rows are operating at the 
same depth. Depending on coulter width, opener design, 
VRLO�WH[WXUH��DQG�¿HOG�FRQGLWLRQV��XS�WR�����SRXQGV�SHU�
row may be necessary for adequate penetration. Down 
pressure springs on independent row units must trans-
fer enough weight from the drill frame so that all meter 
wheels, seed openers, and depth-control devices and 
VHHG�SUHVVXUH�ZKHHOV�DUH�¿UPO\�FRQWDFWLQJ�WKH�VRLO�

Having enough weight becomes more of a problem with 
drills simply because of the number of rows per unit 
ZLGWK��$�GULOO�ZLWK�����LQFK�URZ�VSDFLQJ�KDV�IRXU�WLPHV�WKH�
number of row units for a given width of operation as a 
planter with 30-inch spacing. Thus, to maintain adequate 
down pressure per unit, the total weight of a drill with 
����LQFK�URZ�VSDFLQJ�QHHGV�WR�EH�IRXU�WLPHV�WKH�ZHLJKW�RI�
a planter with 30-inch row spacing. For instance, a six-
row planter on 30-inch row spacing may require more 
WKDQ�������SRXQGV�RI�ZHLJKW��VL[�URZV�WLPHV�����SRXQGV�
SHU�URZ��MXVW�IRU�FXWWLQJ�WKH�UHVLGXH�DQG�SHQHWUDWLQJ�WKH�
VRLO��:KHUHDV��D�GULOO�RI�WKH�VDPH�ZLGWK�RQ�����LQFK�URZ�
VSDFLQJ�KDV����RSHQHUV�DQG�PD\�UHTXLUH�PRUH�WKDQ��������
pounds for proper penetration. In some cases with insuf-
¿FLHQW� GULOO� ZHLJKW�� WKH� VSULQJV� PD\� SK\VLFDOO\� OLIW� WKH�
meter drive wheel off the ground. Some manufacturers 
use a spring-loaded drive mechanism to keep the drive 
¿UPO\�LQ�FRQWDFW�ZLWK�WKH�VRLO��EXW�WKLV�VWLOO�UHTXLUHV�DGH-
quate total drill weight for proper operation.

Seed Meter Devices
:KHQ�FRPSDULQJ�SODQWHU�GULOO� V\VWHPV��EH�VXUH� WR�HYDOX-
DWH� WKH�GLIIHUHQW�PHWHULQJ�GHYLFHV�DQG� WKHLU� LQÀXHQFH�RQ�
germination and plant-stand consistency. For example, 
WKH� FRQYHQWLRQDO� ÀXWHG� PHWHUV� IRU� GULOOV� RIWHQ� UHVXOW� LQ�
poorly spaced stands with many gaps. To compensate for 
this stand variability, many operators will over-seed small 
JUDLQV�E\����SHUFHQW�WR����SHUFHQW��7KH�LQWHUHVW�LQ�WKH�GULOOV�
with singulation devices similar to row-crop meter devices 
�VHH�¿J�����LV�GXH�WR�WKH�SRVVLELOLW\�RI�LPSURYLQJ�VWDQGV��
UHGXFLQJ�VHHG�FRVW��IURP�QRW�RYHUVHHGLQJ���DQG�UHGXFLQJ�
YDULDELOLW\�VHHQ�LQ�FRQYHQWLRQDO�ÀXWHG�PHWHU�GHYLFHV�

5HVHDUFK�VKRZV� WKDW�FRQYHQWLRQDO�ÀXWHG�PHWHU�GHYLFHV�
evaluated for variable-rate seeding are not very accu-
rate. Fluted meters have a cup on a rotating shaft and an 

Figure 5. Seed metering for seed singulation on a grain 
drill. Meter device is shown with gear and chain drive 
�VHH�¿J����IRU�ORFDWLRQ���

opening gate. The tests show that changing the shaft 
speed, forward speed, or gate opening greatly hindered 
the accuracy of population and spacing of the seed. As 
the seeds increased in size, the variability was even 
JUHDWHU��7KH�FRQYHQWLRQDO�ÀXWHG�GULOO�PHWHU�GHYLFHV�GR�
not need singulation accuracy because small grains can 
usually compensate for the inconsistency. This may not 
EH� WKH� FDVH� IRU� VR\EHDQV� DQG� GH¿QLWHO\� QRW� IRU� FRUQ��
Some accuracy and spacing uniformity can be gained 
ZLWK�YHU\�VSHFL¿F�WUDYHO�VSHHGV�DQG�¿[HG�SRSXODWLRQ��
Accuracy degrades quickly if travel speed is not con-
sistent. Another problem that contributes to the lack of 
seed-spacing uniformity is the distance from the meter 
to the seed furrow. Seed bounce and travel in the seed 
GHOLYHU\�WXEH�JUHDWO\�LQÀXHQFH�WKH�VSDFLQJ�XQLIRUPLW\�

:LWK� WKHVH� LQKHUHQW� SUREOHPV�RI� FRQYHQWLRQDO� ÀXWHG�
meter devices, manufacturers have designed spiral cup, 
belted meters, and meter devices that singulate out the 
LQGLYLGXDO� VHHGV� �SRWHQWLDO� WR� SODQW� FRUQ��� 'HVLJQHUV�
DOVR�PRYHG�WKH�PHWHU�GHYLFH�FORVHU�WR�WKH�JURXQG��¿J��
���WR�UHGXFH�WKH�WUDYHO�GLVWDQFH�WR�WKH�VHHG�IXUURZ��7KH�

)LJXUH����3UHFLVLRQ�VHHGLQJ�V\VWHP�ZLWK�VHHG�PHWHUV�
FORVH�WR�WKH�JURXQG��³$´�PDUNV�WKH�PHWHULQJ�GHYLFH���
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new meter device on the Precision Seeding System™ 
by Great Plains Manufacturing, Salina, Kansas, has 
VLQJXODWLRQ� IHDWXUHV� DQG� D� QDUURZ� SUR¿OH� WKDW� DOORZV�
����LQFK�GULOO�VSDFLQJ�

Manufacturers have also adapted row-crop planters 
�VHH�¿J����� IRU�QDUURZ� URZ� ����LQFK�� VSDFLQJ� WR�JLYH�
producers the seed singulation and spacing accuracy as 
well as a machine that could be used for both drilled 
DQG�URZ�FURSV��6HYHUDO�PDQXIDFWXUHUV�KDYH�FRQ¿JXUHG�
row-crop planters so that they are easy to convert from 
����WR����LQFK�URZ�VSDFLQJ�

Because the meter devices of some systems are close 
WR�WKH�JURXQG��WKH\�DUH�GLI¿FXOW�WR�FDOLEUDWH�DQG�FKHFN�
the seed population. Most manufacturers recommend 
a static test by rotating the meter drive wheel. While 
WKLV�FDQ�EH�D�UHÀHFWLRQ�RI�WKH�DFFXUDF\�DQG�XQLIRUPLW\�
of the individual units, it may not give accurate mea-
VXUHPHQWV� IRU� ¿HOG� FRQGLWLRQV�� %H� SUHSDUHG� WR� VSHQG�
VRPH�WLPH�LQ�WKH�¿HOG�REVHUYLQJ�WKH�VHHG�VSDFLQJ�DQG�
calculating seeding population by digging into several 
seed furrows. 

Several seed companies plus a number of equipment 
dealers offer meter testing with the use of planter test 
stands. One of the more popular test stands being used 
is called the Meter Max, manufactured by Precision 
Planting, Tremont, Illinois. This type of meter test 
stand not only measures the accuracy of seeding rate, 
but also produces the uniformity statistics of the seed 
drop by virtue of the seed dropping onto a horizontal 
seed belt.

%HQH¿WV�RI�$XWRPDWLF�6HFWLRQ�
Control Technology
$XWRPDWLF� VHFWLRQ� FRQWURO� �$6&�� LV� D� SUHFLVLRQ� IDUP-
ing technology that turns planter meters OFF in areas 
that have been previously covered, or ON and OFF 
DW� KHDGODQG� WXUQV�� SRLQW� URZV� �¿J�� ���� WHUUDFHV�� DQG�RU�
waterways. The adoption of automatic section control or 
auto-swath technology has been widely adopted across 
the U.S. Originally, this technology was developed for 
use on agricultural sprayers, but more recently, solutions 
for planters and other application equipment exist. Prac-
titioners adopting this technology have experienced tre-
PHQGRXV�EHQH¿WV��LQFOXGLQJ�D�UHGXFWLRQ�RI�RYHUDOO�LQSXW�
XVDJH� DQG� LQFUHDVHG� ¿HOG� HI¿FLHQFLHV�� 7KHVH� EHQH¿WV�
have resulted in economic savings on inputs, as well as 
improved environmental stewardship at the farm level. 

The cost of this technology is relatively cheap com-
pared to other precision agriculture technologies, such 
as auto-guidance systems. In fact, farmers who have 
adopted application controllers and are using GPS 
receivers for various reasons may already have sev-
eral of the components necessary to implement this 
technology. Therefore, only a few additional items are 
required, decreasing the initial purchase price.

A recent study conducted at Auburn University indi-
cated that farmers can experience, on average, about a 
7 percent savings on inputs for their operation. Savings 
included using this technology on sprayers, planters, 
and nitrogen sidedress units. Using crop production 
FRVWV� UHYHDOHG� DQ� DYHUDJH� VDYLQJV� RI� ������ SHU� DFUH�
per year when implementing on a sprayer and planter. 
Field shape and size along with crops produced dic-
tated the level of savings. The potential input savings 
can be substantial, especially considering current and 
expected cost increases for crop inputs. Utilizing a 
JXLGDQFH�V\VWHP�LQ�FRQMXQFWLRQ�ZLWK�$6&�FDQ�VLJQL¿-
FDQWO\� LPSURYH�¿HOG� HI¿FLHQF\�ZKLOH� SURYLGLQJ� LQSXW�
VDYLQJV��*HQHUDOO\��$6&�WHFKQRORJ\�FDQ�SD\�IRU�LWVHOI�
over one to two growing seasons. 

%HQH¿WV�RI�$6&�WHFKQRORJ\�LQFOXGH�

���,PSURYHG�RYHUDOO�SODQWHU�DFFXUDF\�

2. Reduced overlap, thus reducing overall input costs.

3. Improved environmental stewardship.

)LJXUH����3ODQWHU�HTXLSSHG�ZLWK�H[WUD�SODQWHU�ER[HV�WR�
plant 15-inch rows.
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���5HGXFHG�FURS�GDPDJH�IURP�RYHUDSSOLFDWLRQ�

���,PSURYHG�DSSOLFDWLRQ�HI¿FLHQF\�

���2SWLPL]HG�RSHUDWRU�HI¿FLHQF\�

2.	Depending on the season, plant-to-plant spacing 
variability may not always result in yield loss.

3.	Skips limit yield more than doubles.

Seed Tube Guard
The seed-tube guard protects the seed tube and acts as 
the inner scraper for the double disk opener. Remove 
the seed tube and check for wear. Excessive wear on 
the seed tube indicates a worn seed-tube guard. No-
till planting or planting in hard ground conditions 
will greatly increase seed-tube guard wear and neces-
sitate frequent inspection. Additional side pressure of 
the double disk opener against the guard also causes 
increased wear.

Initial width of the guard at the lower end is approxi-
PDWHO\� ����� ������ LQFK��:KHQ� WKH� VHHG� WXEH� JXDUG� LV�
ZRUQ�WR�DSSUR[LPDWHO\�����LQFK��UHSODFH�LW��,I�WKH�JXDUG�
is worn excessively, it may also allow dirt buildup on 
WKH�LQVLGH�RI�WKH�GLVF�EODGH�DQG�FDXVH�VHHG�WR�EH�ÀLSSHG�
out of the seed trench by the disc openers.

Press Wheels and Depth 
Control
There are two methods for seed-depth control on most 
QR�WLOO�SODQWHU�GULOO�V\VWHPV������VHWWLQJ�WKH�GHSWK�IURP�
D�JDXJH�ZKHHO�DGMDFHQW�WR�WKH�VHHG�IXUURZ�GHYLFH��¿JV��
��$� DQG� ��'��� RU� ���� DGMXVWLQJ� SUHVV� ZKHHO� SUHVVXUH�
EHKLQG� WKH� VHHG� IXUURZ� RSHQHUV� �¿JV�� ��%�� ��&� DQG�
��(��� ,Q� HLWKHU� FDVH�� NHHS� DGHTXDWH� SUHVVXUH� RQ� WKH�
gauge or press wheel to force the openers into the soil 
to the proper depth. A harrow behind a drill ensures 
seed coverage and redistributes residue for effective 
conservation measures. Regardless of the depth con-
WURO��ZLGH�ÀDW�SUHVV�ZKHHOV��¿J����&��DUH�XQDFFHSWDEOH�
IRU�QR�WLOO�VLQFH�WKH\�ZLOO�ULGH�RQ�WKH�¿UP�VRLO�DGMDFHQW�
WR�WKH�VHHG�IXUURZ�DQG�ZLOO�QRW�¿UP�WKH�VHHG�LQWR�VRLO��
A wide press wheel equipped with a rib that runs on the 
sides of the seed furrow or a rib that runs directly over 
the furrow to press the seed is adequate for good seed-
WR�VRLO�FRQWDFW��VHH�¿J����(��

Another option is to use a pair of angled press wheels 
�)LJ����)��EHKLQG�WKH�RSHQHU�WR�FORVH�WKH�VHHG�IXUURZ�DW�
the same time. When using angled press wheels, ensure 
that pressure is not placed on the seed furrow to the 
point that a ribbon of soil moves the seed up. If avail-

)LJXUH����8VLQJ�DXWRPDWLF�VHFWLRQ�FRQWURO��$6&��WR�
stop planter meters on point rows. Eliminates skips 
and overlaps and saves money on seed.

Corn Plant Space Variability
Properly adjusted corn planters can singulate and uni-
formly space seed. Even stands reduce plant-to-plant 
competition and take maximum advantage of sunlight 
to produce increased yields. Doubles or triples and 
large gaps can result in lost yield potential. Research 
LQGLFDWHV�WKDW�D���LQFK�LQFUHDVH�LQ�VWDQGDUG�GHYLDWLRQ�RI�
FRUQ�SODQW�VSDFLQJ�UHVXOWV�LQ�\LHOG�ORVVHV�XS�WR�����EXVK-
HOV�SHU�DFUH��$����\HDU�VWXG\�RI�VWDQG�REVHUYDWLRQV�IURP�
PRUH�WKDQ�����FRUQ�¿HOGV�IRXQG�WKDW����SHUFHQW�RI�WKH�
¿HOGV�KDG�D�VWDQGDUG�GHYLDWLRQ�LQ�SODQW�WR�SODQW�VSDFLQJ�
RI�PRUH�WKDQ���LQFKHV��ZKLFK�WUDQVODWHG�LQWR�SRWHQWLDO�
\LHOG�ORVVHV�RI�����WR������EXVKHOV�SHU�DFUH�

Researchers concluded that skips contribute to the 
standard deviation or plant-to-plant variability slightly 
more than doubles. They further concluded that skips 
UHGXFH�\LHOG�LQ�¿HOGV�ZKHUH�WKH�LQWHQGHG�SRSXODWLRQ�LV�
at or below the optimum, while doubles increase yield 
when populations are less than optimum.

7KUHH�NH\�SRLQWV�IURP�WKLV�UHVHDUFK�DUH�

���$Q�DGHTXDWH�SODQW�SRSXODWLRQ�VKRXOG�EH�VHOHFWHG�
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able, adjust the angle such that the angle of the press 
wheels meets at the seed depth.

The disadvantage of any system using the press wheel 
for depth control is its distance from the seed opener. 
As the distance increases there is a greater possibility 
WKDW�LUUHJXODU�WHUUDLQ�ZLOO�LQÀXHQFH�ERWK�GHSWK�FRQWURO�
and the press wheel’s ability to provide good seed-to-
soil contact.

6XI¿FLHQW� ZHLJKW� PXVW� UHPDLQ� RQ� WKH� SUHVV� ZKHHOV�
WR�HQVXUH�¿UPLQJ�RI�WKH�VHHG�LQWR�WKH�VRLO��:HW�VRLO�LV�
easily compacted and care must be taken not to over 
SDFN�WKH�VRLO��PDNLQJ�LW�GLI¿FXOW� IRU�VHHGOLQJ�URRWV� WR�
penetrate the soil. In dry soil conditions, extra closing 
force may be needed. The key is to evaluate seed-to-
soil contact, not the top of the seed-vee. As long as the 
contact is there, something as simple as a harrow that 
acts to close the top of the vee and pull light residue 
cover back over the vee may be all that is needed. This 
is a common practice on drills that use a narrow press 
wheel.

Setting Planters and  
Drills for the Season
When the weather and time are right for planting, 
SURGXFHUV� VKRXOG�EH� LQ� WKH�¿HOG�SODQWLQJ�� QRW� JHWWLQJ�
equipment ready and making last-minute repairs. All 
repairs should be made at the end of planting season 
when problems are fresh in producers’ minds. 

In the shop. – Read the owner’s manual for sug-
JHVWHG�PDLQWHQDQFH� DQG� OXEULFDWH� DV� GLUHFWHG�� &KHFN�
the operation of the seed metering devices and replace 
worn parts. Adjust the seed metering devices using this 
\HDU¶V�VHHG�WR�PDWFK�VHHG�VL]H�DQG�VKDSH��&KHFN��DGMXVW��
DQG�OXEULFDWH�FKDLQV��VSURFNHWV��EHDULQJV��DQG�¿WWLQJV��
Replace worn ones. Adjust or replace the seed-furrow 
opener disks and other ground engaging components. 
3URSHUO\�LQÀDWH�DOO�WLUHV��LQFOXGLQJ�WKRVH�RQ�WKH�WUDFWRU�

,Q�WKH�¿HOG�EHIRUH�SODQWLQJ�VHDVRQ� – Set the toolbar 
and the hitch point at the proper height to match soil 
conditions. Level the planter from front to rear, slightly 
tail down to help with seed-to-soil contact. Blind plant 
�RU�XVH�ROG�VHHG��IRU�D�VKRUW�GLVWDQFH�WR�FKHFN�RSHUDWLRQ��
check residue cutting and handling, check penetration 
to desired seeding depth, evaluate seed-to-soil contact, 
and evaluate closing the seed-vee. Adjust down pressure 

springs to improve residue cutting and seedbed pen-
etration. Add weight as needed for the down pressure 
springs to work against and to keep the drive wheels in 
¿UP�FRQWDFW�ZLWK�WKH�JURXQG�WR�DYRLG�VOLSSDJH��

General Operation
Adjustments may be needed as soil and residue con-
GLWLRQV� FKDQJH�� &RQWLQXRXVO\�PRQLWRU� SODQWHU� SHUIRU-
mance and make adjustments as conditions dictate. 
%HFDXVH� WKH�SODQWHU�GULOO� V\VWHP�PXVW�KDQGOH� DQG�FXW�
the residue, allow the residue to dry and become crisp 
before planting. These conditions aid in the cutting and 
handling of the residue. The weight of the drill and 
pressure from the down pressure springs are essential 
for cutting residue, penetrating the soil, and prevent-
ing seed openers from bouncing over residue. Most 
PDQXIDFWXUHUV�VXJJHVW�RSHUDWLQJ�VSHHGV�RI���WR����PSK��
:KLOH�WKLV�KLQGHUV�DFFXUDWH�PHWHULQJ�IURP�ÀXWHG�PHWHU�
devices, a higher operating speed assists in residue 
ÀRZ��HVSHFLDOO\�IRU�SODQWHU�GULOOV�HTXLSSHG�ZLWK�D�FRXO-
WHU�FDGGLH�DQG�RU�D�KDUURZ��

,Q�WKH�¿HOG�GXULQJ�SODQWLQJ�VHDVRQ��HVSHFLDOO\�ZKHQ�
FKDQJLQJ�¿HOGV��±�&KHFN�UHVLGXH�FXWWLQJ�DQG�KDQGOLQJ��
Leave more residue over the row as the weather warms 
XS�WR�UHGXFH�VHHGEHG�GU\LQJ��&KHFN�SODQWLQJ�GHSWK�DQG�
seed-to-soil contact. Back off on pressure in wet soils 
that are easily compacted. Slow down to improve seed 
SODFHPHQW�XQLIRUPLW\��&KHFN�VHHG� VSDFLQJ� IRU�SURSHU�
population. Adjust harrows on drills to redistribute res-
idue and help close the seed-vee.

&KHFN�VHHG�GHSWK� – Drill depth control surveys indi-
cated a strong tendency to plant much deeper than 
intended. Only 20 percent of the producers were at or 
QHDU� WKH� LQWHQGHG� GHSWK�� DQG� ��� SHUFHQW� RI� WKH�¿HOGV�
were planted too deep. Excessive depth delayed germi-
nation and reduced stands. These same surveys found 
that producers are much more accurate with population 
rate than with planting depth.

&KHFN� IRU� VHHGV� RQ� WKH� JURXQG� – The closure and 
seed-to-soil contact device should be adjusted if seeds 
are found on the soil surface.

9DU\LQJ�VRLO�DQG�UHVLGXH�FRQGLWLRQV�DFURVV�WKH�¿HOG�  
±�,I�GHSWK�FRQWURO�LV�LQVXI¿FLHQW�GXH�WR�VRIW�VRLO�FRQGL-
WLRQV��VDQG\�VRLOV��RU�LI�UHVLGXH�DPRXQWV�DUH�FKDQJLQJ��
check to see if the manufacturer offers some additional 
down pressure spring kits that activate more spring 
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pressure as conditions dictate and less when the down 
pressure is not needed.

&KHFN� IRU� KDLUSLQQLQJ�� ±�:KHQ� RSHUDWLQJ� D� SODQWHU�
drill system in heavy residue, residue may be pushed 
LQ� WKH� VHHG� IXUURZ��KDLUSLQQLQJ��� UHGXFLQJ�VHHG�WR�VRLO�
contact and slowing or reducing germination. Make 
sure the cutting angle on the coulter is correct (coulter 
GHSWK� VKRXOG� QRW� H[FHHG� RQH�WKLUG� WKH� FRXOWHU� UDGLXV��
and the cutting edge is sharp. Depending on the condi-
tions, a smooth coulter may provide the needed cutting 
RI�UHVLGXH�EHWWHU�WKDQ�D�ÀXWHG�FRXOWHU��7KH�KDLUSLQ�HIIHFW�
LV�PLQLPL]HG�ZKHQ�VHHGLQJ�XQLWV�RSHUDWH�RQ�D�¿UP�VRLO�
and when residue is dry and crisp. Simply waiting until 
a little later in the day, when residue is drier, may greatly 
LPSURYH�WKH�RSHUDWLRQ�RI�WKH�SODQWHU�GULOO�V\VWHP�

(UUDWLF�2SHUDWLRQ� – Any time the operation of the 
planter causes the metering unit to jerk, variable seed 
placement will occur. Adjust all elements of planter 
operation for smooth performance. Observe and adjust 
planting speed to match ground conditions.

6HUYLFLQJ�6HHGLQJ�(TXLSPHQW
&KHFN�RXW�WKH�UHODWHG�UHVRXUFHV�IRU�OLQNV�WR�VHUYLFH�VXS-
port Web pages. Here are some general guidelines and 
tips for planter maintenance and adjustments.

����&OHDQ� WKH� SODQWHU�GULOO� LQVLGH� DQG� RXW�� 7KLV� VKRXOG�
EH�GRQH�EHIRUH� WKH�XQLW� LV� VKHOWHUHG��&KHFN� IRU�ROG�
seed left in the hoppers, mouse nests, spiders, insects, 
buildup from seed coatings, and anything else that 
may interfere with the operation of the seed meter or 
seed drop tubes.

����&KHFN�DQG�UHSODFH�DOO�ZRUQ�RXW�SDUWV�

•   Ensure that coulters and openers are aligned 
accurately.

����5HSODFH�ZRUQ�VHDOV�DQG�FKHFN�WUXHQHVV�RI�¿W�

•   Adjust or replace worn openers.

����)RU� ¿QJHU�SLFNXS�W\SH�PHWHUV�� FKHFN� ¿QJHU�SLFNXS�
back plates for rust buildup, seed treatment residues, 
DQG�ZRUQ�GRZQ�³GLPSOHV�´�&KHFN�DQG�DGMXVW�¿QJHU�
tension.

����&KHFN�FRQGLWLRQ�RI�VHHG�EHOW��$OVR��FKHFN�FRQGLWLRQ�
of belt sprocket teeth.

•   Replace worn chains. Lubricate or replace chain links.

����,QÀDWH�WLUHV�WR�WKH�FRUUHFW�LQÀDWLRQ�SUHVVXUH�

����&OHDQ� VHHG� WXEHV� DQG� PRQLWRU� VHQVRUV� WR� HQVXUH�
DFFXUDWH�PRQLWRULQJ�RI�VHHG�ÀRZ�

•   Replace seed tubes if excessively worn at bottom.

CALIBRATE!
����)RU�DOO�PHWHULQJ�XQLWV�

� ����&DOFXODWH�DQG�UHFRUG�WKH�VHHG�ZHLJKW�IRU�HDFK�VHHG�
lot you intend to plant.

� ����)RU�DLU�YDFXXP�PHWHULQJ�� LGHQWLI\�DQG� UHFRUG� WKH�
FRUUHFW�SUHVVXUH��DLU�RU�YDFXXP��IRU�WKH�FDOFXODWHG�
seed weight and identify the correct seed disc  
�RU�GUXP��IRU�WKH�FDOFXODWHG�VHHG�ZHLJKW�

•   Double-check the operations manual and identify the 
correct transmission setting for the desired seeding 
rate.

����&DOLEUDWH�DFWXDO�VHHG�GURS�DJDLQVW�

 -   Planter transmission settings.

 -   Planter monitor readouts.

����&DOLEUDWH�DW�QRUPDO�SODQWLQJ�VSHHGV�DQG�VHHGLQJ�UDWHV��

� ����&DOLEUDWH�WKH�SODQWHU�LQ�DV�FORVH�WR�¿HOG�FRQGLWLRQV�
as possible, not in the farm lane or dry soil.

����&DOLEUDWH�SHVWLFLGH�DQG�IHUWLOL]HU�SODQWHU�DWWDFKPHQWV�
at the same time because application rates can easily 
change from year to year.

����&KHFN�WKDW�WKH�SODQWHU�WRROEDU�LV�SDUDOOHO�WR�WKH�JURXQG�
when planter is in use because this affects disc 
RSHQHU�GHSWK��SUHVV�ZKHHO�HI¿FLHQF\��DQG�VHHG�WR�VRLO�
contact.

6XPPDU\
6XFFHVVIXO� SODQWLQJ�GULOOLQJ� ZLWK� QR�WLOO� HTXLSPHQW�
depends on specially designed systems that can uni-
IRUPO\�SODFH�VHHG�WKURXJK�KHDY\�UHVLGXH�DQG�LQWR�¿UP��
moist soil. No-till equipment is available to achieve 
these results for good yields.
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Resources
'LFNH\��(��&���DQG�3��-DVD��������Row Crop Planters: 
Equipment Adjustments and Performance in Con-
servation Tillage�� 1HE*XLGH� *�������� 8QLYHUVLW\� RI�
1HEUDVND�&RRSHUDWLYH�([WHQVLRQ��

)XOWRQ��-���'��0XOOHQL[��$��%URRNH��$��:LQVWHDG��DQG�%��
2UWL]��������Automatic Section Control (ASC) Technol-
ogy for Planters. Precision Agriculture Series: Timely 
Information.�$ODEDPD�&RRSHUDWLYH�([WHQVLRQ�6\VWHP��
KWWS���WLQ\XUO�FRP�P�NU�D]�

Iowa State University. 2000. Conservation Tillage Sys-
tems and Management: Crop Residue Management 
with No-till, Ridge-till, Mulch-till, and Strip-till, 2nd 
HG��3XEOLFDWLRQ�1R��0:36�����$PHV��,RZD��0LG:HVW�
Plan Service.

Related Service Websites
&DVH�,+�$JULFXOWXUH�� 3DUWV�	� 6HUYLFH� ±�ZZZ�FDVHLK�
FRP�HQBXV�3DUWV6HUYLFH�3DJHV�SDUWV�VHUYLFH�DVS[�

'HHUH�	�&R���6HUYLFHV�	�6XSSRUW�±�ZZZ�GHHUH�FRP�
HQB86�DJ�VHUYLFHVXSSRUW�LQGH[�KWPO

Great Plains Manufacturing – www.greatplainsmfg.
com

Kinze Manufacturing– www.kinze.com

Kinze Manufacturing. Kinze Model 3600 Series Lubri-
FDWLRQ�DQG�0DLQWHQDQFH�5HIHUHQFH�*XLGH��0���������
±�ZZZ�NLQ]H�FRP�¿OHVLPDJHV�EORJ�0HWHU0DLQW�SGI�

Kinze Manufacturing. Kinze Model 3600 Twin-
/LQH�3ODQWHU�2SHUDWRU¶V�0DQXDO� �0���������±�ZZZ�
NLQ]H�FRP�ILOHVLPDJHV�PDQXDOV����������&0���
0����������5�����SGI

3UHFLVLRQ�3ODQWLQJ�±�KWWS���SUHFLVLRQSODQWLQJ�FRP

S.I. Distributing Inc. – www.sidist.com
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DQG�FRPPHQWV�PDGH�E\�-RHO�)DLUFORWK��IRUPHU�DVVLVWDQW�
SURIHVVRU� DQG�9LUJLQLD�&RRSHUDWLYH�([WHQVLRQ�FRWWRQ�
peanut specialist, crop and soil environmental sciences, 
7LGHZDWHU�$JULFXOWXUDO�5HVHDUFK�DQG�([WHQVLRQ�&HQWHU��

&KULV�7HXWVFK��DVVRFLDWH�SURIHVVRU�DQG�9&(�IRUDJH�VSH-
cialist, crop and soil environmental sciences, Southern 
3LHGPRQW�$5(&��0DWWKHZ�/HZLV��IRUPHU�9&(�DJHQW��
1RUWKXPEHUODQG� &RXQW\� 2I¿FH�� 6FRWW� 5HLWHU�� 9&(�
DJHQW��3ULQFH�*HRUJH�&RXQW\�2I¿FH��%UDG�-DUYLV��9&(�
DJHQW��0DGLVRQ�&RXQW\�2I¿FH��:DGH�7KRPDVRQ��SUR-
IHVVRU� DQG�9&(�JUDLQV� VSHFLDOLVW�� FURS�DQG� VRLO� HQYL-
URQPHQWDO� VFLHQFHV�²� DOO� IURP�9LUJLQLD� 7HFK�� &KULV�
/DZUHQFH�� DJURQRPLVW�� 86'$�15&6�� 5LFKPRQG��
Virginia; and Keith Burgess, conservation specialist, 
0RQDFDQ�6RLO�DQG�:DWHU�&RQVHUYDWLRQ�'LVWULFW�
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ADVANCE AGRA SERVICE LLC 
Contact:  Nelson Eberly 
8955 Wise Hollow Road 
Bridgewater, VA 22812 
540-420-0017 
nelson@advanceag.net 
www.advanceag.net 
Seed sales & delivery, Liquid ferƟlity & biology, 
Proven 40 microbial nitrogen (seed applied) 
 
 AGRABILITY VIRGINIA 
Contact:  Kim Niewolny 
282 LiƩon Reaves Hall 
Virginia Tech 
540-231-5784 
Niewolny@vt.edu 
www.agrabilityvirginia.org 
AgrAbility Virginia assists farmers, farmworkers 
and their families who idenƟfy with illness, injury 
or disability.  We promote safety, wellness and 
accessibility on the farm through educaƟon, reha-
bilitaƟve services and assisƟve technology. 
 
AGRITEER 
4310 South Valley Pike 
Rockingham, VA 22801 
(800) 735-3584 
www.agriteer.ag 
New and used equipment sales and service 
 
AUGUSTA SEED 
Contact:  Steve Collins 
P. O. Box 899 
Verona, VA 24482 
540-248-2523 
Steve.collins@augustaseed.com 
www.augustaseed.com 
Hybrid seed corn 
 
BASF 
Contact:  Daniel Fleishman 
540-383-1688 
Daniel.fleishman@basf.com 
hƩps://agriculture.basf.us/crop-protecƟon.html 
BASF Ag SoluƟons 
 
 
 
 

 
BAYER CROP SCIENCE 
Contact:  Heidi Dillehay 
State of Virginia 
862-330-9666 
Heidi.dillehay@bayer.com 
hƩp://www.bayer.com 
Crop ProtecƟon 
 
CHERRY GROVE FARM, LLC 
Contact:  Linden Heatwole 
540 Mayland Rd. 
Broadway, VA  22815 
540-810-4560 
lindenbubba@aol.com 
Www.Conklin.com 
Soil & Ɵssue tesƟng, seed treatments, Nitrogen 
management, ferƟlizers, plant growth regulators, 
adjuvants, forage treatments 
 
CHESAPEAKE BAY FOUNDATION 
Contact:  Alston Horn 
1108 E. Main Street, Suite 1600 
Richmond, VA 23219 
540-487-9060 
ahorn@cbf.org 
www.cbf.org 
Outreach and technical assistance for agriculture 
conservaƟon pracƟces 
 

COLONIAL SOIL AND WATER CONSERVATION 
DISTRICT 
Contact:  Samantha Pereira 
205 C Bulifants Blvd 
Williamsburg, VA 23185 
757-759-0528 
Samantha.pereira@colonialswcd.org 
Www.colonialswcd.org 
PrompƟng Alliance to Advantage Climate-Smart 
Agriculture Grant 
 
CORTEVA AGRISCIENCE 
Contact:  Sarah Lundy 
Raleigh, NC 
757-617-0213 
Sarah.lundy@corteva.com 
Www.corteva.com 
Ag Chem 
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CRABBE AVIATION 
Contact:  MaƩ Crabbe 
P. O. Box 219 
Manquin, VA 23106 
804-334-7370 
crabav@gmail.com 
Www.crabbeaviaƟon.com 
Aerial applicaƟon 
 
FARM CREDIT OF THE VIRGINIAS 
Contact:  MaƩ Weston 
4646 South Valley Pike 
Harrisonburg, VA 22801 
540-383-2715 
mweston@fcvirginias.com 
www.farmcreditofvirginias.com 
Loans for farms, homes and land!  
 

F&M BANK 
Contact:  Daniel ScoƩ 
Myers Corner 
Staunton, VA 24401 
540-699-3145 
dscoƩ@fmbankva.com 
www.fmbankva.com 
Agribusiness Financing 
 

THE FIRST BANK & TRUST COMPANY 
Contact:  Bethany Reedy 
120 University Blvd. 
Harrisonburg, VA 22801 
540-437-0604 
breedy@firstbank.com 
www.firstbank.com 
Financial Services 
 

THE FRAZIER QUARRY, INC 
Contact:  Kevin Headley 
75 Waterman Drive 
Harrisonburg, VA 22802 
540-810-0668  
Kevin.headley@frazierquarry.com 
hƩps//www.frazierquarry.com 
Family owned and Operated for over 100 years.  
Providing Ag lime, Crushed Stone, Landscaping 
Stone and Building Stone.    
 

 
 
 

  
HISTAND SERVICES, LLC 
Contact:  Marcus Histand 
6610 Rawley Pike 
Hinton, VA 22831 
540-705-7815 
histandservices@gmail.com 
Www.Histandservices.com 
Agricultural electric, plumbing and farm/feedlot 
equipment 
 
HOUFF CORPORATION 
Contact:  Duane McAllister  
97 Railside Dr. 
Weyers Cave, VA  24486 
540-234-9246 (office) 
duane.mcallister@houffcorp.com 
www.houffcorp.com 
Commercial ApplicaƟon of FerƟlizer and Herbi-
cides, Comprehensive Crop Planning and Service, 
Seed Sales 
 
KING’S AGRISEEDS, INC. 
Contact:  Harrison Fritz 
717-723-2651 
info@kingsagriseeds.com 
Www.kingsagriseeds.com 
High Energy Forages, Soil Building Cover Crops 
  
LUSH AI 
Contact:  Joseph Bender 
2941 Harpine Highway  
Rockingham, VA  22802 
540-820-0174 
Joe.bender@lush-ai.com 
Www.lush-ai.com 
Millimeter ResoluƟon Whole Field Aerial Scanning, 
Data Analysis, Spot Spraying Maps 
 
NEUDORFF USA 
Contact:  Eric Maurer 
3100 Riverwalk Drive 
Annapolis, MD 21403 
443-221-3732 
Eric.maurer@neudorff.com 
Www.neudorffpro.org 
Slug and Snail Baits 
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OSPREY  DRONE SERVICES, LLC 
Contact:  Peter Shanley 
11185 Gordon Heights Road 
Gordonsville, VA 22942 
413-884-5022 
pete@osprey-drones.com 
Www.osprey-drones.com 
Corp imaging, Aerial spraying and seeding,  
Agriculture Drone sales 
 

ROCKBRIDGE FARMERS COOP, INC 
Contact:  Wilson Whitmore 
645 Waddell Street 
Lexington, VA 24450 
540-463-7381 
wwhitmore@rfcoop.com 
Www.rockbridgefarmerscoop.com 
Farm supply and Equipment 
 

ROCKINGHAM COOPERATIVE 
Contact:  Daniel Myers 
112 Meigs Lane 
Dayton, VA 22821 
540-810-2047 
dmyers@rockinghamcoop.com 
www.rockinghamcoop.com 
Full service agronomy, feed, etc. 
 

SHENANDOAH VALLEY SOIL AND WATER        
CONSERVATION DISTRICT 
1934 Deyerle Avenue, Suite B 
Harrisonburg, VA 22801 
540-534-3105 
 www.svswcd.org 
We work with the people who work the land , 
Administering the Virginia Agricultural Cost Share 
(VACS) Program and Virginia Equipment Tax Credit 
Program 
 
S. L. HESS AND SONS / MEHERRIN AG 
Contact:  Jeff Phillips 
1795 South High St. 
Harrisonburg, VA 22801 
540-434-5916 
jeff@slhessandsons.com 
www.slhessandsons.org 
FerƟlizer, Seed, Crop ProtecƟon products and  
Service 
 
 

  
SOUTHLAND DAIRY FARMERS 
Contact:  John Crawford and Morgan Cole 
1904-A Fairfax Road 
Greensboro, NC 27407 
336-808-5174 
johncrawford@southlanddairyfarmers.com 
www.southlanddairyfarmers.com 
Southland Dairy Farmers promotes and educates 
the general public on milk and other dairy prod-
ucts.  Southland Dairy Farmers is supported by 
dairy farmers through the dairy check off program. 
 
TIMAC AGRO 
Contact:  Daryl Clay 
524 Bermuda Hundred 
Chester, VA 23836 
757-556-7117 
Daryl.clay@Ɵmacusa.com 
Www.Ɵmacagro 
Liquid and dry ferƟlizers with bio-technology 
 addiƟves. 
 
USDA NATURAL RESOURCES CONSERVATION 
SERVICE (NRCS) 
Contact:  Your local NRCS office  
(or Chris Lawrence, State Cropland Agronomist) 
Find your local office at :  www.va.nrcs.usda.gov 
   (or Chris Lawrence at 1606 Santa Rosa Road,          

Suite 209, Richmond, VA 23229) 
Phone your local office  
   (or Chris Lawrence at 804-287-1680) 
Email your local office  
   (or Chris.lawrence@usda.gov) 
Www.va.nrcs.usda.gov 
Technical assistance for planning wide range of 
conservaƟon pracƟces.  Financial assistance for 
conservaƟon pracƟce implementaƟon. 
 
VALLEY FERTILIZER & CHEMICAL CO., INC 
Contact:  James Janney 
201 Valley Road 
Mount Jackson, VA 22842 
540-477-3121 
vłames@shentel.net 
Www.valleyferƟlizer.net 
FerƟlizer, Ag chemicals, Wholesale & Retail, 
Seed and Ice Melt 
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VIRGINIA SILO 
Contact:  Daren Showalter 
4446 Rawley Pike 
Harrisonburg, VA 22801 
540-810-7487 
daren@virginiasilo.com 
Grain bin and Farm Feeding System Sales & Service 
 

 

 

 
 
 
 
 
 
 
 

  
VIRGINIA SOYBEAN ASSOCIATION 
Contact:  Rachel Gresham 
P.O. Box 923 
Goochland, VA 23063 
804-466-1693 
Rachel.gresham@vasoybean.com 
www.vasoybean.com 
Represent Virginia’s Soybean growers and indus-
try.  Provide educaƟonal outreach regarding  
soybeans and the soy industry. 
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