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How much manure do you need to get a good crop?  Apply too much and you waste a valuable resource and potentially cause problems.  Apply too little and the crop may not reach its yield potential.  Most organic cash grain growers in NY apply manure or compost before corn, even if they are plowing down a good cover crop of red clover.  The red clover is typically established in a preceding small grain crop.  In contrast, many do not apply fertility amendments before winter grains, instead relying on residual fertility from previous crops.  Results from the Organic Grain Cropping Systems Experiment at the Musgrave Farm in Aurora indicate that a reverse strategy may be preferable.  


In 2006 and 2007 we observed substantially greater yields of spelt in the high nutrient system as compared to the low input system.  These systems differ primarily in their fertility management.  Our spelt yields were worse than the state typical yield of 1 t/A in 2006, primarily because continuously wet soil conditions prevented good planting.  In 2007, good planting and growing conditions led to typical yields in most Systems and very good yield in the high fertility system. These years were transitional from conventional production, and residual fertility had not yet been built up from multiple years of green manure inputs.  However, spelt in 2009 followed the same general pattern despite a good clover green manure in 2007.  The fertility inputs were applied at planting and were equivalent to about 800 lb/A of poultry manure.  If that can be obtained in the fall for $40/ton then the extra yields of 650 to 1,300 .b/A would come at a cost of roughly $16. 


In contrast with the spelt, we have found no differences in the yield of corn among Systems, except that the corn essentially failed in the highly experimental reduced tillage organic system.  In particular, yields in the high nutrient and low input systems have not differed despite application of 1,900 lb/A of a 4-5.2-2.4 test poultry manure compost before planting in the high nutrient system.  Both systems had clover plowed under before planting and this plus residual fertility was apparently sufficient to grow the crop.  In 2007, corn yields were suppressed by drought, and fertility was probably in excess of the crop's needs in all systems.  In 2008, excellent growing conditions led to good yields in all systems, except reduced till.  Apparently, the N released from the approximately 2.3 t/A of clover plowed down in the spring was sufficient to produce the full yield.  Even the smaller clover cover crop of 2007 could probably have supported the good yields of 2008.  If a clover cover crop forms a thick solid stand at plow down we believe that in most cases the N supplied by the cover crop and the soil will be sufficient for full corn yield. 
Is your fertility management creating weed problems?

Chuck Mohler
Choosing the correct application rate for organic nutrient amendments like manure and compost is notoriously difficult due to weather dependent variation in release of nutrients during the growing season.  Consequently, risk-averse farmers frequently over-apply these amendments.  Evidence is accumulating, however, that over application of compost and manure creates weed problems.  

To develop compost application recommendations and study the consequences of over-application, compost was applied at various rates during the first three years of a corn – soybean – spelt/red clover – corn crop rotation on the Martens' farm.  During the fourth year, no plots received compost in order to examine the effects of residual fertility.  Two types of compost were used in side-by-side experiments: a highly soluble compost derived from chicken manure, and a high organic matter compost made from chicken manure with an added carbon source.  Application rates varied with crop-year but were consistently 0, 0.25, 0.5, 1.0 and 2.0 times the recommended fertility rate for the limiting nutrient for a given crop.  Giant foxtail, common ragweed, common lambsquarters, and Powell amaranth (a pigweed species) all increased significantly in size in responses to compost rate in two or more years.  In most cases, weed height continued to increase up to the maximum application rate.  In contrast, yield response of the crops to compost rate was either non-existent or maximum yield achieved in the vicinity of the 0.5 rate.  Overall patterns of response of weed height and crop yield to the two types of compost were similar, although in some years a particular weed species only showed a response to one type of compost.  Good mechanical management prevented weeds from becoming abundant enough to noticeably affect yield in this experiment but foxtail was significantly more abundant in the high rate treatments by the end of the experiment..  

In the organic grain cropping systems experiment at Musgrave Farm in Aurora, NY weed pressure in the high nutrient system has been increasing relative to the low input and intensive weed management systems over the five years of the experiment.  Common ragweed, giant foxtail and several perennials ara all tending to become more abundant in the high nutrient input system. 

Quirine Ketterings, ran a five year experiment comparing different fertility sources in conventional continuous corn.  Treatments included 6 rates of sidedressed N, two high rates of dairy manure compost and two high rates of liquid dairy manure.  My group counted weeds in the various plots each year just before they applied a post-emergence herbicide.  By the fifth year, foxtail was much more abundant in the organically amended treatments than in the sidedressed treatments with the exception of the 0 N sidedress.  Weeds probably grew well in the latter treatment due to poor competition from starved corn.  .

All of these experiments point to the problem that using heavy applications of compost or manure pose for weed management.  The common weeds in upstate NY are apparently more responsive to organic fertility amendments than are major agronomic crops.  Foxtail seems to be especially responsive.  Although the evidence is not yet conclusive, a build up pf P and K in fields that receive high application rates of organic amendments appears to be at the root of the problem.  If this is the case, then substitution of legume sod and cover crops as a source of N could facilitate weed management.  At the very least, more conservative application rates may be helpful for preventing weed problems.  

