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Factsheet #4 

7KLV� IDFWVKHHW� LV� SDUW� RI� WKH�
WHFKQRORJ\� WUDQVIHU� IRU� WKH� 5XQRII��
'UDLQDJH� 	� (URVLRQ� SURMHFW�� D� %&�
&OLPDWH� $FWLRQ� LQLWLDWLYH�� 7KHUH� DUH�
IRXU� IDFWVKHHWV� LQ� WKLV� VHULHV� �VHH�
VLGHEDU�RQ�WKH�OHIW�� 

7R�IDFLOLWDWH�SURGXFWLYH�FRQYHUVDWLRQV�
DERXW� PHFKDQLFDO� WRROV� �HTXLSPHQW��
DYDLODEOH� WR� SURGXFHUV� WKDW� FDQ��
HIIHFWLYHO\� PDQDJH� RU� FRQVHUYH� VRLO��
ZDWHU� DQG� UHVLGXH�� WKLV� IDFWVKHHW�
DQVZHUV�WKH�IROORZLQJ�TXHVWLRQV� 
�� :KDW�DUH�WKH�GLIIHUHQFHV�RU�

VLPLODULWLHV�EHWZHHQ�KLJK�VSHHG�
WLOODJH��YHUWLFDO�WLOODJH��GHHS�WLOODJH�
DQG�]HUR�WLOODJH" 

�� :KLFK�HTXLSPHQW�DQG�WRROV�DUH�
EHVW�VXLWHG�WR�DGGUHVV�VXUIDFH�
FRPSDFWLRQ" 

�� :KLFK�HTXLSPHQW�DQG�WRROV�EHVW�
DGGUHVV�VXE�VXUIDFHFRPSDFWLRQ" 

�� :KDW�HTXLSPHQW�DUH�EHVW�IRU�
PLQLPL]LQJ�UXQRII��HURVLRQ�DQG�
VRLO�ORVV" 

Overview of the Factsheet 

Runoff, Drainage and Erosion: 
Tillage Equipment  

Þ Vertical Tillage - Surface Compaction 
Þ High Speed Disc - Rejuvenation 
Þ Subsoiling - Subsurface Compaction 
Þ Zero Tillage, Minimum Tillage, Direct 

Seeding - Reducing Soil Loss 

Peace Agricultural 
Adaptation Strategies 
Working Group 
The working groups consists of 
representatives from many 
Peace agriculture organizations 
including:  
Þ BC Branch Canadian Seed 

Growers Association 
Þ BC Grain Producers 

Association 
Þ BC Ministry of Agriculture 
Þ Peace Region Forage Seed 

Association 
Þ Peace River Forage 

Association of BC 
Þ Peace River Regional 

Cattlemen’s Association 
Þ Peace River Regional 

District 

The Peace Agricultural 
Adaptations Strategies Working 
Group is committed to delivering 
Climate Action projects in the 
Peace Region. 

This study was conducted in the 
Peace River Region of BC and 
the approaches taken can be 
applied to other areas in BC. 

This study was conducted on 
agricultural lands in the 
Peace Region. It was cross 
commodity in scope with 
relevance to cattle / livestock 
operations, grain/ oilseeds, 
forage /grazing, and legume / 
grass seed production. 

February 2019 to October 2019 

Geographic 
Applicability 

Commodity 
Relevance 

Project 
Timeline 

Project Objectives: 
1. Assess the extent and nature of current

runoff, drainage and erosion management
practices currently in use in the Peace.

2. Review & summarize relevant management
practices that are not currently used in the
Peace Region (but have potential for
adoption).

3. Identify  the management practices with the
greatest potential (high applicability &
economic feasibility) for adoption in the
Peace  Region.

4. Deliver information to producers through
effective knowledge transfer.

For More Information: 
Factsheets & more info at 

www.bcgrain.com 
www.peaceforageseed.ca 
www.peaceforage.bc.ca 

Project Factsheets: 
#1: Runoff, Drainage & Erosion  
      Project  
#2: Erosion Risk Mapping 
#3: Conversations About   
      Runoff Drainage & Erosion 
#4: Soil, Water & Residue  

 Management Tools 
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Figure 1:  
Flat Center Diameter - 
used to describe severity 
of a vertical tillage disc. 

Factsheet #4  Soil, Water & Residue Management Tools 

Remember vertical tillage should not be deeper than 2.5 inches 
to ensure a firm seed bed. 

Vertical Tillage - A Tool For Annual Cropping 

8 wave disc - higher 
disturbance 

Figure 2: Healthy soil layer structure (left side 
of  figure)  & soil compaction (right). 

20 wave disc - lower 
disturbance 

13 wave disc - med 
disturbance 

7LOOLQJ�LQ�D�YHUWLFDO�IRUPDW�LV�LGHDO��EHFDXVH�LW�LV�VLPLODU�WR�WKH�ZD\�
ZDWHU� DQG�QXWULHQWV�PRYH�XS� DQG�GRZQ� LQ� WKH� VRLO� SURILOH� �VHH�
)LJXUH����ORZHU�OHIW���)LUVW�UHPRYH�DOO�KRUL]RQWDO�VWUDWLILFDWLRQ�OD\�
HUV� IURP� WKH�SDVW��9HUWLFDO� WLOODJH�XWLOL]HV�VWUDLJKW�ZDYHG�EODGHV�DW�
D� VKDOORZ� GHSWK��& ]HUR� GHJUHH� DQJOH�� 7KH� LPSOHPHQWV� DOO� KDYH�
KDUURZV� RU� VRPH� IRUP� RI� UHVLGXH� PDQDJHPHQW� IROORZLQJ� WKH�
GLVFV�� 

9HUWLFDO�WLOODJH�LV�VXSSRVHG�WR�IOXII� RU� RSHQ� WKH�VRLO�E\�OLIWLQJ�WKH�
VRLO� ZLWK� WKH� ZDYHG� EODGH,� PRYLQJ� LW� YHUWLFDOO\� DQG�
OHDYLQJ� LW�����GLUHFWO\�EHKLQG�WKH�EODGH��9HUWLFDO�WLOODJH�DOVR�VHUYHV�
WR�FKRS� XS�VXUIDFH� UHVLGXH� DQG� PL[� LW� ZLWK� VRPH� RI� WKH�
VRLO� EHLQJ� OLIWHG�IURP� WKH� ZDYHG� EODGH�� 9HUWLFDO� WLOODJH� ZLOO� QRW��
LQ� WKH� RSLQLRQ� RI�PDQ\��XQURRW�FURS�VWXEEOH�DQG�RU�ZHHGV�WKDW�DUH�
SUHVHQW� 

7KH� FRPSDQLHV� ZKR� KDYH� EHHQ� EXLOGLQJ� WUXH� YHUWLFDO�
WLOODJH����PDFKLQHV� IRU� D� ZKLOH� LQFOXGH�� EXW� DUH� QRW� OLPLWHG�
WR�� 6DOIRUG��6XPPHUV��*UHDW�3ODLQV�DQG�0F)DUODQH� 

'LVF� VKDSH� LV� YDULDEOH� IRU� PRVW� YHUWLFDO� WLOODJH� LPSOHPHQWV�� 7KH�
VKDSH� RI� WKH� GLVN� GHWHUPLQHV� WKH� VHYHULW\�RI�WKH�YHUWLFDO�GLV�
WXUEDQFH��&ULWLFDO�FKDUDFWHULVWLFV�RI�YHUWLFDO�WLOODJH�GLVFs�LQFOXGH� 
Þ 1R� FRQFDYLW\�LV�ZKDW�FDXVHV�VRLO�VKHDULQJ�LQ�WUDGLWLRQDO�

GLVFV� 
Þ 7KH�PRUH�ZDYHV�ULSSOHV�WKH�OHVV�VHYHUH�WKH�YHUWLFDO�WLOODJH� 
Þ ³)ODW� &HQWHU� 'LDPHWHU´� LV�D�ZD\�RI�GHVFULELQJ�WKH�GLVF��7KH�

ODUJHU� WKH� YDOXH� WKH� OHVV� VHYHUH� WKH�GLVF� �)LJXUH����XSSHU�
ULJKW�� 

:KDW�LV�LW" 
,Q�WKH�HDUO\���¶V�WKH�WHUP�³YHUWLFDO�WLOODJH´�XVHG�WR�UHIHU�WR�
VXEVRLOLQJ�� ULSSLQJ�DQG�RWKHU�DFWLYLWLHV� WKDW�ZHUH�GHHSHU�
WKDQ�VL[�LQFKHV��RU�EHORZ�WKH�FRQYHQWLRQDO�SORZLQJ�GHSWK� 

7KH� FXUUHQW� GHILQLWLRQ� RI� µ97� RU� 9HUWLFDO� 7LOODJH¶� ZDV����
LQWURGXFHG�LQ�WKH�PLG�WR�ODWH�����V�DQG�LQYROYHG�VKDOORZ�
WLOODJH� RI� OHVV� WKDQ� ���� LQFKHV� DKHDG� RI� WKH� SODQWLQJ�
HTXLSPHQW�� ,W� GLG� QRW� FUHDWH� VWUDWLILFDWLRQ�� RU� D� GHQVH��
KRUL]RQWDO� OD\HU� OLNH� D� SORZ� OD\HU�� XQGHU� WKH� VHHG� GULOO�
RSHQHU�WKDW�FRXOG�LQWHUIHUH�ZLWK�URRW�JURZWK�� 

:K\�XVH�WKLV�WRRO" 
:KHQ�SHUIRUPLQJ�YHUWLFDO�WLOODJH��WKH�JRDO�LV�WR�VWLOO�KDYH�D�
ILUP�VHHG�EHG�ZKHQ�ILQLVKHG��EXW�KDYH�SURYLGHG�D�YHUWLFDO�
GLVWXUEDQFH� WR� HQDEOH� EHWWHU�ZDWHU� LQILOWUDWLRQ� WKURXJK�
WKH�VRLO� 

+RZ�LW�ZRUNV" 
,I� \RX� UXQ� WKH� GLVFV� GHHSHU� WKDQ� ���� LQFKHV�� RU� LI� \RX�
KDYH�DQ\�KRUL]RQWDO�VRLO�PRYHPHQW��WKHQ�\RX¶UH�QRW�GRLQJ�
WUXH�YHUWLFDO�WLOODJH��:KHQ�\RX�GR�LW�ULJKW��WKH�ILHOG�VKRXOG�
ORRN�OLNH�D�VWLFN�RI�EXWWHU�DIWHU�\RX�JHQWO\�SXOOHG�\RXU�IRUN�
RYHU�WKH�WRS���MXVW�SDUDOOHO�OLQHV�RQ�WKH�VXUIDFH���WKDW¶V�DOO� 

Flat Center 
Diameter 
= FCD 

turgeonc
Cross-Out
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Vertical Tillage Continued 

Vertical Tillage Is Effective For: 

1. Warming the soils by “fluffing” the
soils and getting air movement.

2. Disturbing soil surface soil
crusting.

3. Chopping up surface residue.
4. Spring work.

Vertical Tillage Is Not  
Effective For: 

1. Compaction below surface.
2. Weed control.
3. Rejuvenation of sod.
4. Incorporating residue into the soil;

i.e. blackleg risk won’t be reduced
using vertical tillage.

5. Fall timing (generally speaking).
6. Rut management (will not disturb

enough to fill in soil loss areas).

A photo of surface conditions that vertical 
tillage may ’fluff’ or improve seed bed.   

Factsheet #4  Soil, Water & Residue Management Tools 

7DEOH��� 

:KDW�LV�WKH�UDQJH�RI�FRVWV" 
à ��������8VHG������6DOIRUG� ,-�����9HUWLFDO� 7LOODJH� ��¶�ZLWK�6SDFLQJ� ����

��´�:DYH�%ODGHV����-������[�����)LQJHU�7LQHV������5ROOHU� 
à ��������8VHG������0F)DUODQH�,&�������¶�ZLGH� 

Source: Government of Alberta 2011, Southern Alberta 

2018 Salford vertical tillage implement. 

Crop Yield Decline / Day 
% 

Barley – Malt 1.2 

Barley – Grain 1.3 

Barley – Silage 1.0 

Wheat – Hard Red Spring 0.8 

Wheat – CPS 1.0 

Canola 1.7 

Flax 0.6 

Table 2:  Approximate crop yield decline for each day of 
seeding after  May 1 

:KDW�LV�WKH�EHVW�WLPLQJ" 
7KH�EHVW�WLPH�WR�YHUWLFDOO\�WLOO� LV�LQ�WKH�VSULQJ� ULJKW� EHIRUH�
VHHGLQJ�� WKLV�FDQ�KHOS� GU\� RXW� VRLOV� WKDW�D�SURGXFHU�KDV�
FRQFHUQV� DERXW� FUXVWLQJ� DIWHU� VHHGLQJ� RU� WRR� ZHW� WR� JHW�
VHHG� the GULOO� RQ�� 6RPH� SURGXFHUV� KDYH� XVHG� WKLV�
LPSOHPHQW�DQG� VHHGHG� WKH� IROORZLQJ� GD\�� 2Q� WKH� RWKHU�
QRQ-YHUWLFDO�WLOOHG�SRUWLRQ�RI�WKH�ILHOG�WKH\�KDG�WR�ZDLW�DQRWKHU�
�-���GD\V�IRU�DGHTXDWH�FRQGLWLRQV�WR�VHHG�ZLWK�PLQLPXP�WLOO� 

,Q� VKRUW� VHDVRQ� DUHDV� OLNH� WKH� 3HDFH�� IDUPHUV� DUH�
FRQFHUQHG� DERXW� FROGHU� �VSULQJ�� VRLO� WHPSHUDWXUHV�
DQG�ZHWWHU� VRLOV� ZKHQ� WKH\� KDYH� ORWV� RI� UHVLGXH� FRYHULQJ�
WKH�VRLO�VXUIDFH�� ,I� \RXU� PRUQLQJ� DLU� WHPSHUDWXUH� LV� ��o� &�
DQG� \RXU�VRLO� WHPSHUDWXUH� LV� �R� &�� LI� \RX� ZRUN� WKDW� ILHOG�
ZLWK� \RXU� YHUWLFDO� WLOO� PDFKLQH� WR� JHW� VRPH� DLU�
PRYHPHQW�� WKH� VRLO� FRXOG� EH� XS� WR� ��R� &� E\� HDUO\�
DIWHUQRRQ�� 6HHGLQJ� �� GD\V�HDUOLHU� FRXOG� PHDQ� ���� EX�DF�
FDQROD� �DSSUR[�� ����DF� DV�VKRZQ�LQ�7DEOH����� GDWHV�PD\�
YDU\�IURP�\HDU�WR�\HDU� 
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High Speed Tillage - A Tool for Quickly Rejuvenating Forage & Forage Seed Fields 

A Horsch high speed tillage disc working up perennial forage stand in the 
fall after being sprayed out. 

Concave straw chopping 
high speed disc. 

Factsheet #4  Soil, Water & Residue Management Tools 

A high speed tillage implement is shown here. 
Following the angle of the disk gang with the yellow 
lines, it is high speed tillage because it is angled. If the 
gang followed the angle of the green line a 
perpendicular angle & depending on the concavity of 
the disc shape, the tillage would be considered 
vertical tillage. 

7KH�$JULFXOWXUDO� ,QVWLWXWH� RI�&DQDGD
V� �$,&��6RLO�&RQVHUYDWLRQ�
&RPPLWWHH� ������� HVWLPDWHG� WKDW� WKH� DYHUDJH� DQQXDO�
UHSODFHPHQW� FRVW� RI� QXWULHQWV� ORVW� WKURXJK� HURVLRQ� LQ� &DQDGD�
ZDV����-�����SHU�DFUH��)DFWRULQJ�WKH�FKDQJH�LQ�FRVW�RI�IHUWLOL]HU�
LW� ZRXOG� PHDQ� WKDW� LQ� ������ D� ���� -� ���� SHU� DFUH� ORVV� RI�
QXWULHQWV�DQQXDOO\�WKURXJK�VRLO�HURVLRQ�ZDV�RFFXUULQJ�LQ�WKH�ODWH�
����¶V� 

7RROV� OLNH� KLJK� VSHHG� WLOODJH� DOORZ� IRU� UHMXYHQDWLQJ� SHUHQQLDO�
VWDQGV� LQ� D� VKRUW� SHULRG�RI� WLPH�� )DUPHUV� DUH� XVLQJ� WKLV� DV� D�
VLQJOH� SDVV� VSULQJ� WLOO� LQ� D� SHUHQQLDO� ILHOG�� 7KH� ILHOGV� FDQ� EH�
VHHGHG� LPPHGLDWHO\� IROORZLQJ� WKH� WLOODJH�� UHGXFLQJ� WKH�ZLQGRZ�
RI� WLPH�ZKHUH�EDUH�JURXQG� LV�H[SRVHG��DQG� WKH�RSSRUWXQLW\� WR�
ORVH�WRSVRLO�YLD�ZDWHU�HURVLRQ� 

� 

+RZ�LW�ZRUNV" 
3XWWLQJ� WKHLU� UHIHUHQFH� WR a� µKLJK VSHHG¶� WLOODJH� WRRO� LQWR�
FRQWH[W�� GHDOHUV� UHSRUW� WKH� RSWLPDO� VSHHG� LV� EHWZHHQ� �-���
PSK�� EXW� VRPH� VD\� WKH\¶UH� VHHLQJ� WKHP� UXQ� DW� �-��� PSK��
7KH� GHDOHUV�DUH�XUJLQJ,� ³iI� \RX�JR�DQ\�VORZHU� WKDQ���PLOHV�DQ�
KRXU�� LW� UHDOO\� GRHVQ¶W� GR� D� YHU\� JRRG� MRE� DQG� DQ\WKLQJ� IDVWHU�
WKDn����GRHVQ¶W�GR�DQ\�EHWWHU�RI�D�MRE�´�'LVFV�DUH�RIWHQ�FRQFDYH�
DQG�WKH�VKDSH�LV� LGHDO� IRU� VWUDZ� FKRSSLQJ,� EXW�PD\� VKDWWHU� LQ�
URFN\�VRLOV� �VHH�LPDJH�WR�WKH�ULJKW�� 

“Each 1% increase in soil 
organic matter adds 0.1 
inch of  available water 
holding capacity per foot 
of soil.”  

Dr. Bill McGill, UNBC 

“An acre furrow slice is 
an acre of land to a depth 
of 6.67 inches, using a 
bulk density of 1.3 g/cc it 
is equivalent to 2 million 
pounds of soil.” 

Les Henry. 2010.  
Henry’s Handbook  

of Soil & Water. 

:KDW�LV�LW"� 
+LJK�VSHHG�WLOODJH� LV�GHVLJQHG�WR�GHFUHDVH�WKH�
VL]H� RI� FURS� UHVLGXH� DQG� PL[� LW� ZLWK� VRLO� WR�
VSHHG� up LWV� GHFRPSRVLWLRQ�� ,W� OHYHOV� WKH� VRLO�
DQG�SUHSDUHV�LW� IRU�VHHGLQJ��7KHVH�LPSOHPHQWV�
DUH�DOVR�HIIHFWLYH�IRU�LQFRUSRUDWLQJ�IHUWLOL]HU�WRR� 

:K\�XVH�WKLV�WRRO" 7KLV�LV�DQ�HIIHFWLYH�WRRO�
IRU�VLQJOH�SDVV�UHMXYH�QDWLRQ�� 7KLV� WRRO�
GUDVWLFDOO\� UHGXFHV� WKH� WLPH�WKDW� D� ILHOG� LV� OHIW�
YXOQHUDEOH� WR� HURVLRQ��:LWK�PRVW� UHMXYHQDWLRQ�
SUDFWLFHV�� ODQG� LV� OHIW������YXOQHUDEOH�LQ�D�
IDOORZ�OLNH�FRQGLWLRQ�IRU�VHYHUDO�PRQWKV�RU�PRVW�
RI�D�VHDVRQ�� 

,Q� ������������� DFUHV� ZHUH� UHSRUWHG� LQ� IDOORZ�
LQ� %&�� %\� ������ ������ DFUHV� ZHUH� LQ� IDOORZ��
�3OHDVH� QRWH� E\� IDOORZ� ZH�PHDQ� WKH� ODQG� GLG�
QRW� SURGXFH� D� FURS� WKDW� \HDU� DQG�ZDV� UHSHDW�
HGO\� WLOOHG��� )DOORZ� DFUHV� LQFUHDVH� WKH� ULVN� RI�
VRLO� HURVLRQ� HVSHFLDOO\� LI� LW� LV� LQ� WLOOHG� IDOORZ���
+LVWRULF�ZRUN�GRQH� LQ� WKH� UHJLRQ� LQGLFDWHV� WKDW�
XQGHU� VRPH� FRQGLWLRQV� D� ILHOG� XQGHU� IDOORZ�
ORVHV�����7�DF� -�����7�DF� �VHH�1/&� LQ�7DEOH���
RQ� SDJH� ���� $W� WKDW� UDWH� LW� ZRXOG� WDNH� ����
\HDUV� WR� ORVH����� LQFKHV�RI� WRSVRLO�� $W� DQRWKHU�
VLWH� LQ� %HDYHUORGJH� LQ� IDOORZ�� LI� ���� 7�DF� ZHUH�
ORVW�� LW�ZRXOG�RQO\� WDNH� ���� \HDUV� WR� ORVH� WKH�
WRS�����LQFKHV�RU�IXUURZ�VOLFH�RI�WRSVRLO� 
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Above is a clip from a youtube video called Horsch Anderson Joker versus Salford RTS, Summers Supercoulter & Landoll VT Plus 
that shows the different level of disturbance from vertical & high speed tillage implements. The vertical tillage choices include Summer 
Super Coulter (closest to the bottom pass that has already gone by) & Salford RTS (second from the bottom).  The high speed tillage 
include a pass using the Horsch Anderson Joker implement (third pass from the bottom; notice the black soil behind from the more 
aggressive disturbance and incorporation of straw). The final pass is with a Landoll VT plus (closest to the top). 

Factsheet #4  Soil, Water & Residue Management Tools 

High Speed Tillage Continued 

:KHUH�	�ZKHQ�WR�XVH�LW" 
7KLV� LV� D� WRRO� EHLQJ� FRQVLGHUHG� DQG� XWLOL]HG� E\� WKH� IRUDJH�
VHHG�LQGXVWU\�DQG�PD\�KDYH�D�SODFH�LQ�IRUDJH�UHMXYHQDWLRQ�
DV�ZHOO�� �+LJK�VSHHG� WLOODJH�GRHV�PHDQ� WKDW� Lt�QHHGV� WR�EH�
XWLOL]HG�DW��-���PSK�� 

5HGXFWLRQ�LQ�VRLO�HURVLRQ�ULVN�ZRXOG�EH�KLJKHVW�ZLWK�VSULQJ�
XVH�DQG�LPPHGLDWH�VHHGLQJ�IROORZLQJ�WLOODJH� 

:KDW�LV�WKH�YDOXH�RI�WRSVRLO" 
,Q� WKH� VRLO� HURVLRQ� ZRUN� GRQH� LQ� WKH� ��¶V� DQG� ��¶V� LQ� WKH�
3HDFH,�LW�ZDV�WDNLQJ����\HDUV�WR�LQFUHDVH�VRLO�RUJDQLF�PDWWHU�
E\����XQGHU�QHZO\�DGRSWHG�FRQVHUYDWLRQ� WLOODJH�SUDFWLFHV�
�VHH�SDJH���� 

High Speed Tillage Is Effective For: 
1. Replacing a conventional disc, field cultivator 

and a rolling stalk chopper.
2. Working well in fall or spring.
3. Leveling out ruts once the soil has dried.
4. Incorporating straw and residue. 

High Speed Tillage Is Not Effective For: 
1. Dealing with subsurface compaction - as it creates a 

shear layer in the soil.
2. Establishing a firm seed bed if used in the spring. 
3. Erosion protection if it is used and the field is left fal-

low for any extended length of time before seeding. 

7DEOH��� 

Source of Table 3: 2021 Cost of Production Projections by Manitoba Agriculture. 

à D����LQFUHDVH�LQ�
VRLO�RUJDQLF�PDWWHU�
GLUHFWO\�UHVXOWV�LQ��-
��OEV�RI�1�DF�DYDLO�
DEOH�WR�WKH�FURS� �
�����-������DF�� 

à SOXV���LQ�IW�SODQW�
VRLO�PRLVWXUH�VWDWXV��
LQFUHDVHV�REVHUYHG�
LQ�3HDFH�ILHOG�SORWV�
FDQ�PHDQ�LQFUHDV�
HV�LQ�\LHOG�RI��-���
EX�DF�RI�EDUOH\�YDO�
XHG�DW����-����DF� 

:KDW�DUH�WKH�EHQHILWV�FRPSDUHG�WR�the FRVWV" 
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Subsoiling - A Tool With Limitations 
:KDW�LV�LW" 
6XEVRLOLQJ�KHUH� LV�GHILQHG�DV� WLOOLQJ�DW�GHSWKV�
RI��´�RU�PRUH�WR�D�GHSWK�MXVW�EH\RQG�WKH�SORZ�
OD\HU��,W�LV�D�SRWHQWLDO�ZD\�WR�EUHDN�XS�KDUGSDQ�
OD\HUV� LQ� WKH� VRLO� FDXVHG� E\� FRPSDFWLRQ��
3OHDVH�QRWH�WKDW�ZH�DUH�QRW�WDONLQJ�KHUH�RI�WKH�
PXFK�GHHSHU�VXEVRLOLQJ�WR���´�WULHG�LQ�WKH�SDVW�
LQ�VRORQHW]LF�VRLOV�DQG�LQ�IRUHVWU\�DSSOLFDWLRQV� 

:K\�XVH�WKLV�WRRO" 
,I� SODQW� URRWV� DUH� VKRZLQJ� VLJQV of EHLQJ�
LQKLELWHG� E\� FRPSDFWLRQ� �VHH� SKRWRV� WR� WKH�
ULJKW��RU� LI� VRLOV�DUH�SRRUO\�GUDLQHG�� ILHOGV�PD\�
EHQHILW� IURP� VXEVRLOLQJ�� 6XEVRLOLQJ� LV� RIWHQ�
Xsed� WR� EUHDN� XS� D� FRPSDFWLRQ� OD\HU� GHHSHU�
WKDQ� �"�� � ,Q� WKH� 3HDFH,� WKLV� OD\HU� LV� RIWHQ�
DIILOLDWHG� ZLWK� D� SORZ� OD\HU� WKDW� LV� SUHYHQWLQJ�
URRW� SHQHWUDWLRQ� DQG� ZDWHU� LQILOWUDWLRQ�� 6LPSO\�
VKDWWHULQJ� WKLV� SDQ� DOORZV� IRU� GHHSHU� URRW�
GHYHORSPHQW�� 

Healthy root penetration through the soil 
(left) compared to root reacting to 
compacted layer (red arrow on left) 
caused by repeated plowing or discing. 

Factsheet #4  Soil, Water & Residue Management Tools 

Subsoiling Is Effective For: 

1. Fracturing compaction layer up to eight inches.
2. Improving water infiltration in some instances.

Subsoiling Is Not Effective For: 

1. Reducing long term soil compaction in heavy clay soils or in 
luvisolic soils.

2. Addressing compaction issues associated with solonetzic or 
saline soils as it can introduce challenges of subsoil issues 
to topsoil.

3. Resolving drainage issues in some fields with high water 
tables or poor drainage. It may result in fully saturated soils 
that are a challenge to get equipment onto in the spring. 

+RZ�LW�ZRUNV" 
6XEVRLOLQJ� SXOOV� D� VKDQN� WKURXJK�D� FRPSDFWLRQ� OD\HU�
FUHDWLQJ� D� IUDFWXUH� ]RQH� ZKHUH� ZDWHU� DQG� URRWV� FDQ�
SHQHWUDWH� D� SUHYLRXVO\� LPSHUPHDEOH� OD\HU�� .QRZLQJ�
ZKDW� NLQG� RI� VXEVRLO� DQG� LQIRUPDWLRQ� DERXW� the ZDWHU�
WDEOH� LQ�HDFK� ILHOG� LV�HVVHQWLDO��RU�VXEVRLOLQJ�PD\� MXVW�
EH�FUHDWLQJ�PRUH�LVVXHV�� 

:KHQ�	�ZKHUH�WR�XVH�LW"�� 
'HWHUPLQH� WKH� GHSWK� RI� WKH� QDWXUDO� SDQ� WR� PDNH�
FHUWDLQ� WKH� VKDQNV� RI� \RXU� VXEVRLOLQJ� HTXLSPHQW� FDQ�
SHQHWUDWH�DW�OHDVW���LQFK�EHORZ�LW��0DNH�D�QDUURZ�VORW�
WKURXJK� WKLV� ³KDUGSDQ´�ZLWKRXW�EULQJLQJ�VXEVRLO� WR� WKH�
VXUIDFH��7KHUH�LV�QR�DGYDQWDJH�LQ�XVLQJ�D�VKDQN�SRLQW�
PRUH�WKDQ���LQFKHV�LQ�ZLGWK��'R�\RXU�VXEVRLOLQJ�ZKHQ�
WKH� VRLO� LV� PRLVW�� QRW� ZHW�� 0RLVW� VRLO� UHTXLUHV� OHVV�
KRUVHSRZHU� DQG� ZLOO� FDXVH� OHVV� ZHDU� RQ� WKH� SRLQWV��
:LWK� VRPH� H[FHSWLRQV�� VXEVRLOLQJ� VKRXOG� EH� GRQH� LQ�
WKH�IDOO� 

7R� EH� HIIHFWLYH�� GHHS� WLOODJH� QHHGV� WR� EH� SHUIRUPHG�
ZKHQ�WKH�HQWLUH�GHSWK�RI� WLOODJH�LV�VXIILFLHQWO\�GU\�DQG�
LQ� WKH� IULDEOH� VWDWH�� 7KH� SUDFWLFH� WHQGV� WR� EH� PRUH�
HIIHFWLYH�RQ�FRDUVH� WH[WXUHG�VRLOV� �VDQGV��JUDYHOV���
DV� FURSV� RQ� WKRVH� VRLOV� UHVSRQG� EHWWHU� WR� GHHSHU�
URRWLQJ��,Q�ILQH� WH[WXUHG�VRLOV��WKH�HQWLUH VXEVRLO�RIWHQ�
KDV�KLJK�VWUHQJWK�YDOXHV��VR�WKH�HIIHFWV�RI GHHS�WLOODJH�
DUH� OHVV� EHQHILFLDO�� ,Q� VRPH� FDVHV� LW� PD\� HYHQ EH�
KDUPIXO� IRU� WKRVH� VRLOV�� HVSHFLDOO\� LI� WKH� GHHS� WLOODJH�
ZDV�SHUIRUPHG�ZKHQ�WKH�VXEVRLO�ZDV�ZHW�DQG�FDXVHG�
VPHDULQJ�� ZKLFK� PD\� JHQHUDWH� GUDLQDJH� SUREOHPV��
$IWHU�SHUIRUPLQJ�GHHS�WLOODJH��LW�LV�LPSRUWDQW�WR�SUHYHQW�
IXWXUH� UH-FRPSDFWLRQ� RI� WKH� VRLO� E\� NHHSLQJ� KHDY\�
ORDGV� RII WKH� ILHOG� DQG� QRW� WLOOLQJ� WKH� VRLO� ZKHQ�
VRLO PRLVWXUH�FRQGLWLRQV�PDNH�LW�LQDSSURSULDWH�� 

Photo of healthy corn root 
(shown on left side of photo) 
compared with compaction 
(right,side of photo). Photo 
credit: Real Agriculture 2019. 

:KDW�LV�WKH�FRVW" +HUH�ZH�XVH�WKH������$JURZSORZ�
��������IRU����IW¶����´�VSDFLQJ��UHQWDO�UDWH�DW���-������DF�
�����-����KS�WUDFWRU����-����DF�DVVXPLQJ���DF�KU� 
7RWDO�FRVW����-����DF 
5HWXUQV�� )RU�HDFK�GD\�RI� GHOD\HG�VHHGLQJ�� WKHUH� LV�D�
VLJQLILFDQW�\LHOG�GHFOLQH��VHH�7DEOH���RQ�SDJH�����,I� WKLV�
VXEVRLOLQJ� HQDEOHG� D� ZHHN� HDUOLHU� VHHGLQJ� ZLWKRXW�
KLQGHULQJ�ZDWHU� DYDLODELOLW\� IRU� FURS� GXULQJ� WKH� JURZLQJ�
VHDVRQ�� RU� ZLWKRXW� LQWURGXFLQJ� VDOLQLW\� WKHUH�PD\� EH� D�
UHWXUQ��7KHUH�LV�FXUUHQWO\�QR�FRQFOXVLYH�UHVHDUFK�RQ�WKLV� 
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Aerating- A Tool For Forage Producers 
:KDW�LV�LW" 
7KH�$HU:D\�SXOO-W\SH�PRGHO�ZDV�GHYHORSHG�WR�PD[LPL]H�KD\�
DQG�SDVWXUH�SURGXFWLYLW\�E\�LQFUHDVLQJ�DLU�� IHUWLOL]HU��DQG�ZDWHU�
PRYHPHQW� LQWR� WKH�VRLO�SURILOH��3DWHQWHG�$HU:D\�VKDWWHU� WLQHV�
JHQWO\� OLIW� DQG� VKDWWHU� WRXJK� VRLOV� �"�� DQG� GHHSHU� WR� LQFUHDVH�
DLU�DQG�ZDWHU�PRYHPHQW� 

:K\�XVH�WKLV�WRRO" 
6RLO�FRPSDFWLRQ��DQG�UHGXFHG�ZDWHU�LQILOWUDWLRQ�FDQ�FDXVH�D�
SURGXFHU� WR� ORRN�DW�D� WHPSRUDU\�RU� VKRUW� WHUP� IL[� WR� OHQJWKHQ�
RXW� WKH� OLIH� RI� D� SHUHQQLDO� IRUDJH� VWDQG�� :KHQ� WKH� EDODQFH�
EHWZHHQ� EDVLF� VRLO� HOHPHQWV�� DLU��PLQHUDO�� ZDWHU�� DQG� RUJDQLF�
PDWWHU� JHW� VKLIWHG� RXW� RI� LWV� RSWLPDO� UDQJH,� WKH� SURGXFWLRQ�
DQG�VRLO�KHDOWK�ZLOO�EH�DIIHFWHG�� �$LU�DQG�ZDWHU�EDODQFH� LQ� WKH�
VRLO� LV�WKH� NH\� WR� JRRG� URRW� JURZWK�� &RPSDFWLRQ� VWUHVVHV�
SODQWV� EHFDXVH� DLU� DQG� ZDWHU� DUH� ³VTXHH]HG´� IURP� WKH� VRLO��
%LRORJLFDO� DQG� FKHPLFDO� DFWLYLWLHV� ZKLFK� GHSHQG� RQ� DLU� DQG�
ZDWHU� EHFRPH� VHYHUHO\� UHVWULFWHG�� 5RRW� JURZWK� LV�
LPSDLUHG� DQG� FURS�SURGXFWLRQ�FDQ�VXIIHU�� 

Factsheet #4  Soil, Water & Residue Management Tools 

Aerating Is Effective For: 

1. Forage hay and pasture, especially if used in 
combination with applying nutrients.

2. Fracturing compaction layer in the top 8”.
3. Addressing compaction challenges in coarse 

texture soils, e.g. Beryl sandy veneers  present 
in Groundbirch, Willow Valley, Lone Prairie, 
Jackfish, Beryl Prairie, and Sloan and Codessa 
soils in Doe River and Flatrock areas. 

Aerating  Is Not Effective For: 

1. Tight clay soils.
2. Long term compaction solution if the cause of 

the compaction continues, or is innate in the 
soil. 

Figure 3: Illustrating the angle changes and the resulting soil disturbance 
on the right. This tool has been useful in increasing water infiltration in 
coarse textured soils in the Peace. 

+RZ�LW�ZRUNV"� 
7KH� $HU:D\� WLQH� SDWWHUQ� LV� GHVLJQHG� WR�
SUHYHQW� � HURVLRQ�� 7KLV� LV� XQOLNH� PDQ\� RWKHU�
SDVWXUH� DHUDWLRQ� WRROV� WKDW� KDYH� EODGHV� RU�
VKDQNV�LQ�D�URZ��7KH�DOWHUQDWLQJ�SRVLWLRQ�RI�WKH�
$HU:D\� UROOHU� WLQHV� DUH� DUUDQJHG� LQ� DQ� RIIVHW�
SDWWHUQ� WKDW� HQVXUHV� WKHUH� LV� QHYHU� D�
FRQWLQXRXV� IXUURZ� RU� JURYHV� LQ� WKH� VRLO� WKDW�
ZRXOG�FKDQQHO�ZDWHU�DQG�FDXVH�HURVLRQ� 

:KHQ�	�ZKHUH�WR�XVH�LW" 
%DVHG� RQ� VHYHUDO� \HDUV� RI� WHVWLQJ� LQ� WKH�
3HDFH�� LW� VHHPHG� OLNH� WKH�PRVW� EHQHILWV�ZHUH�
UHDOL]HG� IURP� IDOO� XVH�� DV� WKLV� DOORZHG�RSWLPDO�
LQILOWUDWLRQ�RI�VSULQJ�UXQRII� 

6RLOV� ZLWK� VDQG\� WH[WXUHV� VHHP� WR� KDYH� WKH�
PRVW�ODVWLQJ�UHVSRQVH��VRLOV�ZLWK�WLJKW�FOD\�VRLO�
WH[WXUH�VHHPV�WR�FORVH�EDFN�XS�TXLFNO\� 

7DEOH��� 

Closeup of AerWay tines. 

Table 4:  Specifications for AerWay Series 

turgeonc
Cross-Out
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Erosion & Conservation Tillage Research 
,Q�WKH�����¶V�DQG�����¶V�WKHUH�ZHUH�HURVLRQ�SORWV�VHW�XS�E\�D�
WHDP�RI�FROODERUDWLQJ�UHVHDUFKHUV�IURP�$$)&��8QLY��RI�$OEHUWD��
%&�0LQLVWU\�RI�$JULFXOWXUH�LQ���ORFDWLRQV�LQ�WKH�3HDFH�5HJLRQ�� 
�� -LP�&ROOLQV�IDUP�LQ�0RQWQH\��%& 
�� 1RUWKHUQ�/LJKWV�&ROOHJH�IDUP��'DZVRQ�&UHHN��%& 
�� )UDQN�%UHDXOW¶V�IDUP�LQ�6RXWK�'DZVRQ,�%& 
�� /D*ODFH��$% 
�� %HDYHUORGJH�5HVHDUFK�6WDWLRQ��$%

7KH�SORWV�ZHUH����P�[���P�RU������KD��7KHUH�ZHUH���UHSOLFDWHV�
RI� HDFK� FURS�� WLOODJH� RU� URWDWLRQ� EHLQJ� WHVWHG�� 7DQNV� ZHUH����
EXULHG�DW�WKH�EDVH�RI�HDFK�SORW�WR�FROOHFW�UXQRII�DQG�VHGLPHQW�
DIWHU� VSULQJ� UXQRII� DQG� VXPPHU� VWRUP� HYHQWV� RYHU� �� WR� ���
\HDUV�� GHSHQGLQJ� RQ� WKH� ORFDWLRQ� DQG� IXQGLQJ�� .HLWK� &DUUROO�
KDV�FRPSLOHG�WKH�UHVXOWV�IURP�WKHVH���VLWHV�LQ�D�WDEOH�EHORZ� 

Factsheet #4  Soil, Water & Residue Management Tools 

Table 5: Peace Region Soil Erosion Plots Summary Compiled by Keith Carroll, 2020. 

Keith Carroll checking rain gauge with 
Rob Kline & Murray Tenove. 

Air photo of erosion plots in South Dawson (photo credit 
Jack Dobb). 

Notes: The high values for fallow at Beaverlodge are misleading as the control was continual fallow & not a true control or practice 
common with Peace farmers. By about the 3rd or 4th year there was exposed subsoil on the Beaverlodge continuous fallow plots.  

Runoff 
mm/ yr 

Runoff 
% ppt/ yr 

Soil loss 
t/ ha/ yr 

 Beaverlodge 1979 - 1982, Comparing Rotations, 11 - 12% slope 

Fallow 16.5 

Barley, canola 1.1 

Fescue 1.9 

 LaGlace 1985 - 1986, snowmelt only - winter precip. was 68% of normal, 5% slope 
Barley fall till 0.7 

Barley stubble 0.4 

Canola fall till 0.8 

Canola stubble 0.3 

Fallow 0.8 

Fescue 0.2 

 Montney 1983 - 1989, Comparing Rotations, 13% slope 

Fallow-canola-barley-fallow-canola-barley 229 8 % 4.9 

Canola-barley-barley/fescue - fescue-fescue 172 6 % 1.0 

 Northern Lights College Farm 1981 - 1988, Comparing Crops, 11% slope 

Fallow 65 2.6 

Barley 49 0.6 

Canola 32 0.3 

Alfalfa-brome 47 0.1 

 South Dawson 1987- 1991, Comparing Tillage, 8% slope 

Conventional till 171 38 % 2.4 

Reduced till 105 23 % 1.4 

Zero till 180 40 % 0.6 
Laurens Van Vliet & Rob Kline   
constructing erosion plots.  
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Tank full of water & soil after a 
summer storm event during the first 
season at the erosion plots in South 
Dawson.  
(Photo credit Rob Kline). 

6XPPDU\�RI�=HUR�7LOO�5HVHDUFK 
à =HUR� WLOO� SURGXFHV� WKH� KLJKHVW� WRWDO� DQQXDO� DQG� VQRZ�PHOW�
UXQRII��VHH�7DEOH���� 

à =HUR�WLOO�SURGXFHV�PXFK� OHVV�VRLO� ORVV� WKDQ�FRQYHQWLRQDO� WLOO�
GXULQJ�ERWK�VQRZ�PHOW�DQG�UDLQIDOO�HYHQWV� 

à ,Q� IXUWKHU� UHVHDUFK� LW�ZDV� IRXQG� WKDW� WKHVH�VRLO� ORVV�PHDV�
XUHPHQWV� DUH� FRQVHUYDWLYH�� 7KH� µGHSWK-LQWHJUDWHG� VDPSOH¶�
XQGHUHVWLPDWHG� VRLO� ORVV� ZKHQ� FRPSDUHG� ZLWK� WKH� NQRZQ�
WRWDO�TXDQWLW\�RI�VRLO�DQG�VHGLPHQW�OHDYLQJ�WKH�VORSHV� 

à $W�WKH�]HUR�WLOO�ILHOG�VFDOH�SORWV�RQ�KHDY\�FOD\�VRLOV�DW�µ1R-7LOO�
%LOO¶� 0ROVRQ¶V� IDUP� QHDU� %RQDQ]D�� � WKHUH� ZHUH� D� KLJKHU�
QXPEHU� RI� ZDWHU� VWDEOH� DJJUHJDWHV� ZLWK� OHVV� WLOODJH�
�FRQYHQWLRQDO�WLOODJH�����PP�FRPSDUHG�WR����PP�ZLWK�]HUR�
WLOO��-RKQ�+HLQRQHQ�	�5DQG\�*UDZ�� 

à $IWHU� �� \HDUV� RI� IDUP� VFDOH� FRQWLQXRXV� ]HUR� WLOODJH� DW�
%UHDXOWV¶� IDUP�� VRLO� RUJDQLF� PDWWHU� LPSURYHG� IURP� ���� WR�
����� LQ� WKH� WRS� IHZ� LQFKHV�RU�����FP� � � �&KDUOLH�$UVKDG�	�
-DFN�'REE��������� 

à 5DLQ� ZDWHU� LQILOWUDWHV� LQWR� WKH� VRLO�PXFK� EHWWHU� XQGHU� ]HUR�
WLOODJH� WKDQ� LQWR�VRLO�XQGHU�FRQYHQWLRQDO� WLOODJH� �&KDUOLH�$U�
VKDG�	�-DFN�'REE�������� 

Zero Tillage Is Effective For: 

1. Seeding through surface residue.
2. Reducing the time that land is vulnerable to erosive

forces & reducing soil losses.
3. Increasing soil quality e.g. increasing organic matter

& infiltration into the soil profile.
4. Reducing variable costs & increasing gross margins.

Zero Tillage Challenges: 

1. Residue management long before seeding is critical.
2. Weed control focus changes.
3. Disease issues change.
4. Crop rotation vital to avoid disease.
5. Clay soils can be challenging to manage, especially

in cool wet spring.
6. Denitrification, especially in the early years of zero till

& especially in saturated or heavy textured soils.
7. Rejuvenating perennial forages with direct seeding

needs more research attention.

Figure 4: Side view diagram of plot layout 
showing collection tanks buried into the 
ground to collect runoff & sediment during 
spring melt & summer storms.  
(Source: Rob Kline). 

7KH�6WRU\�RI�&RQVHUYDWLRQ�7LOODJH�$GRSWLRQ� 
7KH� VWRU\� RI� FRQVHUYDWLRQ� WLOODJH� HIIRUWV� LQ� WKH� %&�
3HDFH�5HJLRQ� VSDQV� ��� \HDUV� DQG� LQFOXGHV� ��� GULOOV��
'HVSLWH� REYLRXV� DQG� ZLGHVSUHDG� HURVLRQ� SUREOHPV���
WKHUH�ZHUH�RQO\�D�IHZ�LVRODWHG�FDVHV�RI�]HUR�WLOO�WHVWLQJ� 

%UHDXOWV�� *UDZV�� 0ROVRQV� 	� (VDXV� ZHUH� WKH� HDUO\���
SLRQHHUV� WHVWLQJ� ]HUR� WLOO�� � ,Q� ������ -DFN� 'REE� DQG�
)UDQN� %UHDXOW� VHW� XS� D� ORQJ� WHUP� ]HUR� WLOO� SORW� QHDU�
'DZVRQ�&UHHN��7KH\�ERUURZHG�D�0HOURH-%HWWLVRQ�VHHG�
GULOO� IURP� $LUGULH�� 0HDQZKLOH� LQ� QRUWKHUQ� $OEHUWD�� WKH�
*UDZ� EURWKHUV� ZHUH� EXLOGLQJ� WKHLU� RZQ� GULOO�� FRS\LQJ�
PDQ\� IHDWXUHV� IURP� WKH� 3LRQHHU� <LHOGHU� GULOO� IURP�����
3DORXVH�� :DVKLQJWRQ�� 7KH\� VWDUWHG� ]HUR� WLOOLQJ� WKHLU�
ZKROH�IDUP�LQ�������,Q�������%LOO�0ROVRQ�ERXJKW�D�+D\�
EXVWHU������ZLWK�SDLUHG� URZ�GRXEOH�GLVF�RSHQHUV��+H�
DQG�KLV�VRQV� WHDPHG�XS�ZLWK�3)5$�VWDII� � WR�VHW�XS�D�
]HUR�WLOO�UHVHDUFK�SORW�RQ�WKHLU�IDUP�QHDU�%RQDQ]D�� 

Jack Dobb, Frank & Dan Breault in the 
first  zero till field in the Peace. The first 
crop in 1979 of barley yielded the same as 
the conventional till (69 bu/ac).  
(Photo credit Jack Dobb). 

%UDG� (VDX� IURP� &OD\KXUVW� ZDV� DOVR� RQH� RI� WKH� FRQ-
VHUYDWLRQ� WLOODJH� SLRQHHUV�� +H� ZDV� IUXVWUDWHG� ZLWK����
KDYLQJ� WR� EXU\� FURS� UHVLGXHV� RU� WUDVK� WR� JHW� VHHG�
SODFHPHQW� DQG� KH�ZDQWHG� EHWWHU� IHUWLOL]HU�SODFHPHQW��
6R�LQ������KH�ERXJKW�D�+D\EXVWHU�����GLVF�GULOO�ZLWK�
EDQGLQJ� RSWLRQ�� +H� KDG� SUREOHPV�ZLWK� KDLU� SLQQLQJ�
DQG�³VODEELQHVV´� LQ�WKHLU�KHDY\�FOD\�VRLO�� ,Q�����,�KH�
WUDGHG� LW� IRU� D� +D\EXVWHU� ����� KRH� GULOO�� ZKLFK����
HOLPLQDWHG� KDLU� SLQQLQJ� DQG� OHIW� PRUH� WUDVK� RQ�
WRS� %UDG�KDG�]HUR�WLOO�EDUOH\ WHVW�SORWV�from �����WR�
������7KH�\LHOGV�ZHUH�VLPLODU�WR�FRQYHQWLRQDO�WLOO�
H[FHSW�WKH�YHU\�ZHW������ZKHQ�WKH�FRQYHQWLRQDO�
\LHOGHG�EHWWHU� 

� 

,Q�������7KH�3HDFH�5LYHU�6RLO�&RQVHUYDWLRQ�$VVRFL�
DWLRQ� ZDV� WKH� ILUVW� SURGXFHU� JURXS� WR� LQLWLDWH� ILHOG�
VFDOH� WHVWLQJ�� 7KHUH� ZHUH� RQO\� DERXW� �� RSWLRQV� IRU�
GULOOV�DYDLODEOH�DW�WKDW�WLPH�� 
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Direct Seeding with Producer Groups 

Factsheet #4  Soil, Water & Residue Management Tools 

Peace River Soil 
Conservation Association 
Active: 1986-1996 

Farmers Involved:    
John Miller,  Ron Scobie, 
Garnet Berge, Wayne Melia,    
Dennis Torkelson,  Vic Mattson, 
Gavin Rosie, Ken & Ray  Piper, 
Bill & Mike Molson, Frank 
Breault, Walter Henderson,  
Clarence & Eldon Veiner, Kane 
Piper, Don & Dick Miller,  
Bill & Rod Strasky, Stan 
Mracek.  

Contractors:   
Sandra Burton,  MaryAnn 
McClarty, Dean Mattson,    
Joanne Anderson, Darlene 
Bray. 

Objectives: 
Þ Set up farm scale plots 

comparing conservation & 
conventional tillage. 

Þ Compare soil quality, weed / 
pest control, yields, crop 
quality & economics of tillage 
practices. 

Þ Conduct an erosion study on 
watershed basis. 

Þ Share results through field 
days, workshops, trade 
shows & presentations. 

“We need to understand how 
we got to this place, 

to know how to go forward. 
We don’t want to slide back. 

We need to understand 
carefully how each 

new tillage tool fits a very 
specific use  & soil, landscape 

or cropping situation.” 
Julie Robinson 

:KDW�LV�LW" 
'LUHFW� VHHGLQJ� LV� SODFLQJ� VHHGV� DQG�
QXWULHQWV� GLUHFWO\� LQWR� WKH� VRLO� ZLWK� QR�
WLOODJH� LQ� WKH� IDOO� RU� VSULQJ� WR� SUHSDUH�
WKH� VHHGEHG�� 7KH� RULJLQDO WHUP,� ]HUR�
WLOODJH,� ZDV� XVHG� DQG� GHEDWHG� WR�PHDQ�
]HUR� VRLO� GLVWXUEDQFH�� EXW� RYHU� WKH�
\HDUV� LW�EHFDPH�PRUH�SUDFWLFDO� WR�XVH�
WKH� WHUP� GLUHFW� VHHGLQJ� DQG� IRFXV� RQ�
ZRUNLQJ�ZLWK�IDUPHUV�WR�PDNH�LW�ZRUN� 

:K\� LV� GLUHFW� VHHGLQJ� VR���
ZLGHVSUHDG� LQ� WKH� 3HDFH� 5LYHU�
5HJLRQ" 
,Q� WKH�PLG-����V�� WKH� %&� 3HDFH� KDG�
RQH�RI�WKH�KLJKHVW�UDWHV�RI�DGRSWLRQ�RI�
GLUHFW�VHHGLQJ�LQ�&DQDGD��7KLV�ZDV�WKH�
UHVXOW�RI�FROODERUDWLRQ�	���IDFWRUV� 
�� &UHGLEOH�LQIRUPDWLRQ�FRPLQJ�IURP����
\HDUV�RI�UHVHDUFK�IURP�HURVLRQ�SORWV�
LQ�VHYHUDO�ORFDWLRQV� 

�� )UDQN�%UHDXOW�	�-DFN�'REE�FRPPLWWHG�
WR�D� ORQJ� WHUP� IDUP�VFDOH� WLOODJH�FRP�
SDULVRQ�� 

�� $� SURGXFHU� JURXS� WRRN� WKH� OHDG� LQWH�
JUDWLQJ�UHVHDUFK� LQIR� LQWR�IDUP�V\VWHP�
FRPSOH[LWLHV��2WKHU�JURXSV�IROORZHG� 

�� 7KH� HTXLSPHQW� GHDOHUV� ILQDOO\� WRRN��
LQWHUHVW�	�GHYHORSHG�PRUH�RSWLRQV�� 

�� 7KH�%&�0LQLVWU\�RI�$JULFXOWXUH�	�$/'$�
VHWXS� D�SURJUDP�RI� ORZ� LQWHUHVW� ORDQV�
IRU�IDUPHUV�WR�SXUFKDVH�WKHLU�ILUVW�GLUHFW�
VHHGLQJ�HTXLSPHQW� 

,Q� ������ WKHUH� ZHUH� RQO\� �� RSWLRQV� IRU�
]HUR� WLOO�GULOOV�DQG�DERXW�����DF�RI�GLUHFW�
VHHGLQJ� LQ� WRWDO� LQ� WKH� %&� 3HDFH�� ,Q�
������)UDQN�%UHDXOW�ZDV� WKH� ILUVW� IDUPHU�
WR�SXUFKDVH�WZR�-'����GULOOV�WKURXJK�WKH�
$/'$� ORDQ� SURJUDP�� $V� PRUH� GULOO�������
RSWLRQV� EHFDPH�DYDLODEOH� ���PRUH� GULOOV�
ZHUH�SXUFKDVHG�DQG�E\�������WKHUH�ZDV�
RYHU� ������� DF� RI� ]HUR� WLOO� LQ� WKH� %&�
3HDFH�� 

Sandra Burton & John Miller & Peace River Soil Conservation Association with ARDSA funding. 
Notice John’s first zero till crop in background. (left photo).        
In 1990, Frank Breault was the first farmer to purchase JD752 drills through ALDA (right photo).  

Source: Excerpts from: Sandra 
Burton et al. 1994. 15 Years & 
15 Drills: The Story of Conser-
vation Tillage in the BC Peace. 
An annotated slide collection on 
contract for BC Min. of Ag. 

Dennis Torkelson tried double cropping with zero tilled barley & winter wheat in 1987 (left photo).   
 Peace River Soil Conservation Association field day in 1993 (right photo).   
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Knifing fertilizer into fescue fields worked better than the spoke wheel injector (left photo).  In 
1992, Gord Oullette direct seeded alfalfa & birdsfoot trefoil with JD752 (right photo). 

Looks can be deceiving, especially in early 
spring. Thomas’ wheat crop yielded better with 
zero till (seeded with JD752 drill, yield 63 bu/
ac, on left side of photo above) compared to 
conventional till (seeded with JD777/610, yield 
54 bu/ac on right side of photo above).  

North Pine Farmers 
Institute 
Active* : 1991-1995 
* Active in conservation tillage plots 

Farmers Involved:   
Jim Collins,  Ken Marsh, Ron 
Moffat, Frank Thomas,  Blaine 
Meek, Brian Johnston, Maurice 
Fines, Bill Bickford 

Contractors: Henry Braun 

Objectives: 
Þ Evaluate zero, minimum  & 

conventional tillage with 
several drills.  

Þ Evaluate tillage methods with 
annual & perennial crops. 

Henry Braun sampling with King 
tube for soil moisture. 

Baldonnel Sunrise Two 
Rivers Soil Conservation 
Association 
Active: 1991-1995 

Farmers Involved: John Aalhus, 
Gord Oullette, Cliff Bennett, Ed 
Hadland, Arthur Hadland,    
Malcolm Lucas, Jerry Hill, Glen 
Aalhus, IngvarJensen,  Martin 
Odermatt. 

Contractors: Lothar Torheiden 

Objectives: 
Þ Evaluate direct seeding in a 

new area with several drills & 
nutrient application methods.  

BST or Baldonnel Sunrise Two 
Rivers Soil Conservation     
Association members tour in 
1992.  

North Pine Farmers Institute field day in 1992 (left). Seeding with JD777 at Bill Bickfords (right).   

Ron Moffat used the JD752 zero till drill to  
reseed an alfalfa crop. It was quite a sight in 
1993, 10-15 inches high in August & great hay 
yields. A lot of tillage & input expenses to   
prepare another seedbed (as in conventional 
rejuvenation practices) were saved. 
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Where Next? Well Done Awards Opportunities for Progress:  
Producers are encouraged to continue to: 

Annual 
Crop 
Producers 

Þ From 1991 to 2011 there was significant changes 
in tillage practices across Canada. Over 55% 
adopted conservation tillage practices ensuring 
the stabilization & retention of topsoil.  

Þ The BC Peace producers led this adoption curve 
with the highest speed & adoption rates.  

Þ Effective nutrient management, utilizing fall/
alternate pass application timing to address too 
much nitrogen going down with the seed. 

Þ Manage straw residue while maintaining soil armour to 
prevent soil erosion. This involves utilizing growth regulators 
or new varieties with reduced stem height. 

Þ Improve water infiltration through increased organic matter. 
Note: 1% increase 5-7 years under zero-till practices. 

Þ Manage traffic to reduce compaction in high risk areas. 
Þ Reduce contact pressure with tires, i.e. less than 5 tons 
axle by utilizing flotations tires to minimize depth & extent of 

compaction.  

Perennial 
Forage Seed 
Producers 

Þ Seed producers have improved the rejuvenation 
process, limiting the days that the field is exposed 
to high soil erosion risks.  

Þ This group utilized high speed tillage & chemicals 
to limit plowing/ discing rejuvenation. 

Þ These producers have improved effective timing of 
application of fertility to maximize seed growth & 
raindrop interception. 

Þ Maintain market access to world markets to enable the crop 
competitiveness in cropping rotations.  

Þ Support research demonstrating long term soil health bene-
fits from including perennial forage stands in crop rotations. 

Þ  Continue on their reduced tillage for rejuvenation theme &  
are applauded for the value they continue to see in maintain-
ing grassed waterways in the fields. 

Perennial Forage 
& Livestock  
Producers 

Þ Led the way in the Peace in the last 10 years with 
improvement in soil health through beneficial man-
agement practices such as bale grazing, rotational 
grazing & effective manure utilization & spreading.  

Þ These producers have seen significant increases 
in organic matter, water infiltration, plant utilization 
& improvements to soil pH. 

Þ Reduce rejuvenation tillage & reduce time land is vulnerable. 
Þ Explore offsite watering systems to reduce erosion risks. 
Þ Explore new varieties & the genetic advantages of disease 

resistance to reduce the frequency of rejuvenation. 
Þ Support increasing local capacity for custom operators on 

small acres to enable producers to take advantage of im-
proved rejuvenation practices. 

Figure 5: raindrop interception by maintaining crop & residue cover on soil surface. Source: Ground cover stands for Central Queensland 
Figure 5. Raindrop action & role of crop / residue cover. from Ground Cov-
er Standards for Central Queensland Grazing Lands, Fitzroy Basin Assoc. 

Key Messages: 
�� 7KH� NH\� LV� LQWHUFHSWLQJ� WKH� HURVLYH� SRZHU� RI�
UDLQGURSV�	�VORZLQJ�UXQRII�ZDWHU�UDWKHU�WKDQ�WKLV�
ZDWHU� EHLQJ� GUDLQHG�RII� RXU� XQLTXH�3HDFH� ODQG�
VFDSHV�TXLFNO\� 

�� 3UDFWLFHV� WKDW� LQFUHDVH� VRLO� TXDOLW\�� RUJDQLF����
PDWWHU�	�LQILOWUDWLRQ�LQWR�WKH�VRLO�DUH�FULWLFDO� 

�� 7KH�SURGXFHUV� LQ�%&�3HDFH� LQ� DOO� VHFWRUV� KDYH�
OHG�WKH�ZD\� LQ� LQQRYDWLQJ�WR�FRQWURO� UXQRII�	�VRLO�
HURVLRQ�	�LPSURYH�WKHLU�VRLO�TXDOLW\��7KHLU�HIIRUWV�
UHTXLUH�IXUWKHU�VXSSRUW�	�IXQGLQJ� 

 

&RPSLOHG�E\��-XOLH�5RELQVRQ��0DWWKLDV�/RHVHNHQ�	�6DQGUD�%XUWRQ
:LWK�FRQWULEXWLRQV�IURP��%&�*UDLQ�3URGXFHUV�$VVRFLDWLRQ��3HDFH�5LYHU�)RUDJH�$VVRFLDWLRQ�RI�%&� 3HDFH�5HJLRQ�
)RUDJH�6HHG�$VVRFLDWLRQ��&DQDGLDQ�6HHG�*URZHUV�$VVRFLDWLRQ��3HDFH�5HJLRQ &DWWOHPHQ¶V��$VVRFLDWLRQ��355'

3XEOLVKHG�	�&LUFXODWHG�WKURXJK��5XQRII��'UDLQDJH�	�(URVLRQ�3URMHFW��D�%&�&OLPDWH�$FWLRQ�,QLWLDWLYH�3URMHFW

turgeonc
Cross-Out

Rachel Penner
Funding for this project has been provided in part by the governments of Canada and British Columbia under the Canadian Agricultural Partnership, a federal-provincial-territorial initiative. Funding is administered by the Investment Agriculture 
Foundation of BC and the BC Agricultural Research & Development Corporation. This project is part of the Regional Adaptation Program delivered by the BC Agriculture & Food Climate Action Initiative.
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