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F i W hi t i t d t il b t d i il lit I 2007 th l t d 23 000 f thFarmers in Washington are using mustard green manures to suppress soil borne pests and improve soil quality In 2007 they planted 23 000 acres of theseFarmers in Washington are using mustard green manures to suppress soil-borne pests and improve soil quality.  In 2007 they planted 23,000 acres of these g g g pp p p q y y p ,
crops up from 1 800 acres in 1999 Benefits include improved soil quality reduction of wind erosion and suppression of soil borne pests WSU Extension hascrops up from 1 800 acres in 1999 Benefits include improved soil quality reduction of wind erosion and suppression of soil-borne pests WSU Extension hascrops, up from 1,800 acres in 1999.  Benefits include improved soil quality, reduction of wind erosion and suppression of soil borne pests.  WSU Extension has 

t d th d ti f thi ti ith f h fi ld d bli ti d b itsupported the adoption of this practice with on-farm research field days publications and a websitesupported the adoption of this practice with on-farm research, field days, publications, and a website. pp p p , y , p ,

Benefits of Mustard Green Manures Research and Extension ProgramBenefits of Mustard Green Manures Research and Extension ProgramBenefits of Mustard Green Manures Research and Extension Programg
E i i i i h i l d d fi ld d4747F i t d b f t t f Extension activities have included field days,4747Farmers are growing mustard green manure before potatoes for: In on�farm trials we have investigated:
Extension�activities�have�included�field�days,�Farmers�are�growing�mustard�green�manure�before�potatoes�for: In�on�farm�trials,�we�have�investigated:
workshops publications and a website

S i f V ti illi ilt W h h th t it i ibl t l th f i t t di ll li d
workshops,�publications,�and�a�website.

� Suppression of Verticillium wilt. We have shown that it is possible to replace the fumigant metam sodium, normally applied � fumigant replacement with mustardSuppression�of�Verticillium�wilt.��We�have�shown�that�it�is�possible�to�replace�the�fumigant�metam�sodium,�normally�applied� � fumigant�replacement�with�mustard
Publications include:for Verticillium control with the less expensive mustard green manure Publications�include:for�Verticillium control,�with�the�less�expensive�mustard�green�manure. � soil quality improvements� soil�quality�improvements
� Using Green Manures in Potato Cropping Systems� Reduction in other soil borne pests including root knot nematodes some fungal pathogens and small seeded weeds � Using�Green�Manures�in�Potato�Cropping�Systems� Reduction�in�other�soil�borne�pests,�including�root�knot�nematodes,�some�fungal�pathogens,�and�small�seeded�weeds.� � increased wind erosion resistance

g pp g y
� increased�wind�erosion�resistance

� Cover Crops for the Columbia Basin: Mustards� Improved soil tilth water infiltration nutrient cycling and control of wind erosion � Cover�Crops�for�the�Columbia�Basin:�Mustards� Improved�soil�tilth,�water�infiltration,�nutrient�cycling,�and�control�of�wind�erosion.�� � varietal differences
pp y g � varietal�differences

� G M i ith M t d I i Old� Green�Manuring�with�Mustard:�Improving�an�Old�
� planting date effects and nitrogen response

G ee a u g t usta d: p o g a O d
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How They Are GrownHow They Are GrownHow They Are Growny
In the Columbia Basin of Washington mustard green manures are usually grown after wheat With adequate water and F M I f tiIn�the�Columbia�Basin�of�Washington,�mustard�green�manures�are�usually�grown�after�wheat.��With�adequate�water�and� For More Informationg , g y g q

t i t th d t 4 t f d tt i b t 70 d Th th fl il h d d For More Information C t t A d M G i A i lt l S t Ed tnutrients, the crop can produce up to 4 tons of dry matter per acre in about 70 days. They are then flail�chopped and For More Information Contact Andy McGuire, Agricultural Systems Educator:nutrients,�the�crop�can�produce�up�to�4�tons�of�dry�matter�per�acre�in�about�70�days.��They�are�then�flail chopped�and� Contact�Andy�McGuire,�Agricultural�Systems�Educator:
On�line at http://grant�adams wsu edu/incorporated into the soil Potatoes are then planted as normal the following spring i @ d 509 754 2011 413On�line�at�http://grant�adams.wsu.edu/incorporated�into�the�soil.��Potatoes�are�then�planted�as�normal�the�following�spring. amcguire@wsu.edu, 509�754�2011 ext. 413,amcguire@wsu.edu,�509 754 2011�ext.�413,�
Funded through Western SARE grant SW03�018Both white (Sinapis alba) and oriental (Brassica juncea) mustards are being used hFunded�through�Western�SARE�grant�SW03�018Both�white�(Sinapis�alba)�and�oriental�(Brassica�juncea)�mustards�are�being�used. PO Box 37 Ephrata WA 98823PO�Box�37,�Ephrata�WA,�98823

H Th W kHow They WorkHow They WorkHow They Work
Mustard green manures change the soil’s biological chemical and physical properties Some of the potential mechanisms are:Mustard�green�manures�change�the�soil s�biological,�chemical,�and�physical�properties.��Some�of�the�potential�mechanisms�are:

� Crop rotation mustards are non or poor hosts to the Columbia and Northern root knot nematodes� Crop�rotation�— mustards�are�non�or�poor�hosts�to�the�Columbia�and�Northern�root�knot�nematodes.p p

� Green manure effect incorporation of the green manure stimulates beneficial microorganisms which can suppress some� Green�manure�effect�— incorporation�of�the�green�manure�stimulates�beneficial�microorganisms,�which�can�suppress�some�p g g , pp
il b di Whil h h i i k i i l i i f f h i l i lisoil�borne diseases. While the exact mechanism is unknown, competitive exclusion, interference of chemical signaling,soil borne�diseases.��While�the�exact�mechanism�is�unknown,�competitive�exclusion,�interference�of�chemical�signaling,�

predation and parasitism could all be involvedpredation,�and�parasitism�could�all�be�involved.

� Biofumigation mustards along with other Brassica plants produce compounds called glucosinolates in their roots and� Biofumigation�— mustards,�along�with�other�Brassica�plants,�produce�compounds�called�glucosinolates�in�their�roots�and�g g p p p g
h t Wh i t d i t th il ti h d l i f th d d th dshoots. When incorporated into the soil, enzymatic hydrolysis of these compounds can produce other compounds,shoots.��When�incorporated�into�the�soil,�enzymatic�hydrolysis�of��these�compounds�can�produce�other�compounds,�
including isothiocyanates which are very similar to synthetic fumigantsincluding�isothiocyanates,�which�are�very�similar�to�synthetic�fumigants.


