2009 Farming Systems Trial (FST) crop summary
Main crops grown in the Farming Systems Trial in 2009 were wheat, oats, soybeans and corn. It was a very challenging year weather-wise (too wet and too cool): In both May and June, we had 14 days with rain, totaling of 6.4 and 7.7 inches, respectively. The longest periods without rain were 5 days in May and 4 days in late June. The two months of July and August had slightly longer periods without rain (5-9 days) but still tallied 21 days with rain events and 15.5 inches of precipitation for the period.

Following is a summary for each of the crops.
a. Wheat

Due to the rotations and field layout we only had winter wheat in the conventional (CNV) no-till system in 2009. Stands looked very good in general 

Average yield of the 4 plots was 52 bu/a, which is in our yield goal range of 50-60 bu/a. We have only grown winter wheat in the CNV system since 2004. Wheat yields in other years have been both higher and lower than 52 bu/a, between 46 and 70 bu/a. 

As comparison, average wheat yield for Berks county for the last 30 years was 50 bu/a.

b. Oats

We had one entry point of oats in the organic manure (MNR) system and one entry point in the organic legume (LEG) system. Stands were variable in height and population and both systems were very weedy (mostly common ragweed and giant ragweed). 

The MNR system received a compost plow down of 17 t/a dairy manure/leaf compost (=80 lbs/a available N), the LEG system did not receive any additional fertilizer but oats in this system were planted with a clover mix.
All plots were planted on the same day, April 2, at a seeding rate of 3 bu/a. Harvest took place rather late on August 4th. 

Three of the 8 MNR plots yielded almost 100 bu/a but in general yields were not as high as in the past: 15-97 bu/a in the MNR system (average of 72 bu/a) and 29-69 bu/a in the LEG system (average of 47 bu/a). The lowest yielding plots for both systems were in the lower, wetter areas of FST. As comparison, average oat yield for Berks county for the last 30 years is approximately 60 bu/a.

The lower yields in the LEG system seem to be caused by a generally lower fertility in this system. In both systems, the previous crop had been corn but the MNR oats had received compost while the LEG oats had to grow without additional N. In order to reach the yield potential of other fields on the farm we need to improve weed control and fertility (at least in the LEG system).
c. Soybeans 
In 2009 we had 6 different soybean treatments in FST: a tilled and no-till treatment in each the MNR, LEG and CNV systems. This was the first year for organic no-till soybeans in FST. 

Conventional plots

The tilled plots did not have a cover crop and were chisel plowed on April 17. 
The no-till plots had a rye cover crop which was burned down with Roundup on April 30. The rye was still fairly small, only about 6 inches tall. Soybeans were planted in both tilled and no-till plots on May 12; Roundup was applied in both tilled and no-till plots on June 25.
CNV soybeans looked nice all year long: dense stands, no lodging and pretty much weed-free in all treatments. In some of the plots a few weeds survived the herbicide application: mostly common ragweed, smartweed, velvet leaf, giant foxtail and a few others. In general however, we had better weed control than last year when we probably sprayed too late. 

Organic tilled plots

The year started out well, with nice rye cover crop stands in the spring. The rye in the tilled organic plots was moldboard plowed on April 17 when it was about 10-12 inches tall, with dense, uniform stands. After plowing we did two weed flushes with diskings on May 13 and June 8. Soybeans were planted on June 8.

Tilled beans were tine weeded twice (June 15 & 25) and cultivated three times (June 30, July 6 & 21). 

The first opportunity for tine weeding came a week after soybean planting; ideally we do a first pass within one or two days of planting to kill the first flush of weeds early, but we couldn’t this year due to rain. The second tine weeding had to wait another 10 days, again about a week later than in our usual operation. Because of these delays, many weeds were already past the ‘white root’ stage and did not get killed.

Organic no-till plots

In the no-till plots we had to wait for the rye cover crop to be at anthesis before it could be terminated. Overall, the rye looked very nice; it was over 5 ft tall, had plenty of biomass (10,500 11,000 kg/ha), and there was no lodging. We rolled the rye and planted soybeans on May 21. It was not quite in full flower at that time but with this year’s weather patterns we did not want to risk losing the “dry” window. 
About two weeks after planting, soybeans in the rolled rye were slowly peeking through the matt but seemed rather “leggy”. There were some areas where the beans were not coming up, due to ‘hairpinning’.

The ORG beans looked good until late July – the tilled beans were somewhat weedy but not particularly bad considering early weed management had to be postponed because of frequent rains. By September, the weeds were much more prominent, especially in the no-till ORG beans where a lot of weeds were breaking through the mat: giant ragweed, Canada thistle, dock, common ragweed, pigweed, lambsquarter, smartweed and foxtail. By harvest time in mid October, the weeds in the ORG no-till plots (especially perennial weeds like thistle and dock) had overtaken the beans and it was rather difficult for the combine to get through.
The tilled organic plots looked a little better in terms of weeds and lodging at harvest time but in these plots we lost a few of the bottom inches (several pods on each plant) because the combine head had to be run fairly high in order to avoid picking up soil. This was probably due to our more aggressive cultivation in the summer when we tried to throw as much soil as possible towards the beans to cover up weed seedlings in the rows which caused higher ridges than in other years.
Overall soybean results

Soybean populations were very high this year, much better than in previous years (between 150,000 and 200,000 plants/acre in both the ORG and CNV plots). 

CNV treatments were significantly different from all ORG treatments for crop biomass, yield and weed biomass. Weed biomass and yields in the organic plots, as well as overall plant populations and yields, were only marginally correlated.

In the end, combine yields ranged from 59 to 62 bu/a in the CNV systems and from 32 to 36 bu/a in the ORG systems.

d. Corn
In 2009 we had 4 different corn treatments in FST: a tilled and no-till treatment in each the LEG and CNV systems. This was the second year for no-till corn in FST. 

Conventional plots

These tilled plots did not have a cover crop and were chisel plowed on April 17. Corn was planted on April 29.

The rye cover crop in the CNV no-till plots was burned down with Roundup on April 17. In mid April, the rye was still very small, only about 3-4 inches tall. Corn was planted two weeks after rye burn down on April 29.

In both tilled and no-till systems, we applied a pre-emergence herbicide on April 30 and a post-emergence herbicide on June 4, five weeks after planting. Goal was to hit perennial weeds, mainly dandelion, dock and thistles with the post-emergence spray. 

In both tilled and no-till corn we side-dressed with 120 lbs N/a UAN on June 22. 

Organic tilled plots 
The Minnesota hairy vetch in the organic plots survived the winter well and looked very nice in the spring. Due to the cool weather biomass levels were more or less average (3,800 kg/ha). The vetch supplied an average of 163 kg N/ha at plow down. Moldboard plowing took place on May 13 and planting corn on May 28.

Tilled corn was tine weeded three times (June 1, 4 and 15) and cultivated four times (June 8, 25, 30 and July 6). Weed management was challenging all summer long; fields were either too wet or equipment such as the tine weeder were less effective in the moist soil.
Organic no-till plots

In the organic no-till plots we had to wait for the vetch cover crop to flower before it could be terminated. We rolled the vetch and planted corn on June 15. Vetch was not at full bloom at that time; some plants were at 80-90% but others less than 20%. On average there was probably less than 50% bloom. We decided to roll nevertheless, with the option to roll again before the corn was up (this turned out not be necessary since we got sufficient kill in the first rolling).

Despite the fact that the vetch in these plots had one extra month to grow compared to the plowed plots, it only accumulated an extra 1,500 kg/ha of dry biomass (for a total of 5,300 kg/ha). For comparison: In 2008 vetch biomass doubled from 4,000 to 8,000 kg/ha from mid May to mid June.

At the time of rolling, the older, more mature vetch had lower N concentrations than the plowed down vetch and only resulted in an average of 146 kg N/ha from aboveground, unincorporated biomass. 

Overall corn results:

All summer long the no-till CNV corn did not look as good as the tilled corn (lighter green and shorter plants). At harvest time, plants in the no-till plots were shorter and had more broken stalks than in the tilled plots which were very tall and healthy looking.

The organic LEG corn looked good in both tilled and no-till systems. Plants were dark green and thriving. Soil samples in all plots confirmed that the tilled and rolled vetch supplied adequate N for corn (soil nitrate levels of 27-28 ppm).

The tilled LEG plots had weeds in the corn row, mostly foxtail but also PA smartweed and common ragweed. Weed biomass was at 1,500 kg/ha, a very common amount for our tilled organic corn, and a very good result considering the challenges presented by the wet summer.

In the no-till organic plots weeds started breaking through the vetch mat in July, again mostly foxtail but also broadleaves (pigweed, smartweed). Total weed biomass in the no-till corn was significantly higher than in the tilled organic corn, 2,400 kg/ha. 

In early November, CNV corn was dry enough to be harvested (~20% moisture) but still very wet in the LEG system (>30%); grain in the no-till organic plots was dried down more than in the tilled plots (85-day vs. 113-day corn). We finished the corn harvest in the organic plots on November 16, not wanting to wait any longer in order to be able to plant the rye cover crop at a reasonable time. Corn moisture on November 16 was between 20 and 28%. 

Despite the very cool summer, three of our four corn varieties received enough Growing Degree Days (GDDs).

Corn yields were about the same in both LEG and CNV for the no-till plots (~100 bu/a). The LEG tilled plots had higher yields despite a shortage of over 200 GDDs (118 bu/a), although statistically they were the same as the two no-till systems. Only the tilled CNV plots yielded significantly higher at 166 bu/a. 

Both CNV systems had very low weed biomass (50 and 4 kg/ha) and high corn populations (>33,000 plants/acre). The no-till corn looked N deficient all summer long; it might have lacked N compared to the tilled plots because it was corn following corn (vs. corn following soybeans).

The LEG no-till plots had sufficient GDDs but lower corn populations and more weed competition than the tilled LEG plots probably reduced the yields here.

Two years of organic no-till corn in FST have yielded on average about 100 bu/a, well below the current yield goal of 150 bu. The CNV no-till corn yielded very well in its first year (160 bu) but only 100 bu in 2009. 

Sample and data analysis on several other parameters (C and N dynamics, mycorrhizae, water, grain nutrients, economics, energy) is on-going and will reported at a later time.

