Figure 2.1 Cumulative Precipitation 2012-2014 compared to 30-year average cumulative precipitation for Boone County, MO. 

Table 2.1 Seven rotational systems used to transition from conventional to organic row crop production. DC soybean =double crop soybean
	 
	Rotational System

	Year
	 
	Cover crop only (CCO)
	 Modified Cover Crop (MCC)
	Modified Conventional Tillage (MCT)
	 Conventional Corn-Soybean (CONVCS)
	 Conventional Sorghum-Soybean (CONVSS)
	 No-Till Corn-Soybean (NTCS)
	No-Till Sorghum-Soybean (NTSS)

	2012
	winter crop 
	winter cover crop mix

	
	tillage
	minimal till
	minimal till
	minimal till
	till
	till
	none
	none

	
	summer crop
	sorghum-sudangrass 
	sorghum-sudangrass 
	sorghum-sudangrass 
	soybean
	soybean
	soybean
	soybean

	2013
	winter crop 
	winter cover crop mix
	wheat
	winter cover crop mix

	
	tillage
	minimal till
	till
	till
	till
	till
	none
	none

	
	summer crop
	sorghum-sudangrass 
	grain sorghum
	DC soybean
	corn
	grain sorghum
	corn
	grain sorghum

	2014
	winter crop 
	winter cover crop mix
	wheat

	
	tillage
	minimal till
	till
	till
	till
	till
	till
	till

	
	summer crop
	sunn hemp
	corn
	corn
	DC soybean
	DC soybean
	DC soybean
	DC soybean
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Table 2.11 Mean of  permanganate oxidizable carbon  (POX C )   at 0 - 6   in   soil depth, 2012 - 2014.  NS signifies no  significant difference in means between the seven treatments  for each year. Standard errors are stated in paren theses.  Samples were taken at planting in spring and at  harvest  in   autumn.    

Treatment  2012  2013  2014  

   _______ ____ ___________  mg kg - 1   soil  ___ _ ______ _____ _________  

   Spring POX Carbon   

CCO  0.315 (0.065)   0.612 (0.040)  0.691 (0.044)  

CONVCS  0.394 (0.028)  0.561 (0.031)  0.715 (0.024)  

CONVSS  0.339 (0.058)  0.612 (0.033)  0.742 (0.025)  

MC T  0.386  (0.047)  0.666 (0.035)  0.754 (0.023)  

MCC  0.421 (0.033)  0.612 (0.027)  0.714 (0.032)  

NTCS  0.260 (0.038)  0.584 (0.023)  0.678 (0.041)  

NTSS  0.360 (0.022)  0.561 (0.040)  0.753 (0.029)  

   NS  NS  NS  

   Autumn POX Carbon   

CCO  0.395 (0.059)  0.774 (0.028)  0.659  (0.043)  

CONVCS  0.369 (0.041)  0.770 (0.032)  0.640 (0.030)  

CONVSS  0.439 (0.049)  0.788 (0.050)  0.669 (0.032)  

MC T  0.425 (0.031)  0.783 (0.013)  0.623 (0.024)  

MCC  0.370 (0.029)  0.738 (0.053)  0.643 (0.031)  

NTCS  0.412 (0.049)  0.747 (0.031)  0.703 (0.017)  

NTSS  0.407 (0.062)  0.718 (0.018)  0.663 (0.042)  

   NS  NS  NS  

 


image7.emf
Table 2.12 Mean of total organic nitrogen (TON),  total organic carbon (TOC) and C/N ratio at 0 - 6   in   soil depth, 2012 - 2014.  Values followed by a  different lowercase letter within each column are  significantly different (using Tukey’s HSD) at  α=0.05. NS signifies no significant difference in  means between the seven treatments for each year.  Standard errors are stated in parentheses. Samples  were taken after harvest each autumn.    

Treatment  2012  2013  2014  

   ______________  g TON kg - 1   soil ______________  

CCO  2.2 (0.1)  2.7 (0.1)  2.0 (0.0)  

CONVCS  2.1 (0.1)  2.6 (0.1)  2.1 (0.1)  

CONVSS  2.0 (0.0)  2.8 (0.0)  2.1 (0.1)  

MC T  2.1 (0.0)  2.7 (0.1)  2.2 (0.0)  

MCC  2.1 (0.0)  2.7 (0.2)  2.7 (0.4)  

NTCS  2.1 (0.1)  2.8  (0.2)  2.1 (0.1)  

NTSS  2.2 (0.1)  2.7 (0.1)  2.2 (0.1)  

   NS  NS  NS  

   ______________  g TOC kg - 1   soil ______________  

CCO  20.9 (0.2)  27.6 (1.2)  21.3 (0.7)  

CONVCS  20.4 (0.4)  24.8 (1.4)  21.0 (0.3)  

CONVSS  20.0 (0.5)  27.6 (0.3)  20.6 (0.5)  

MC T  21.7 (0.5)  26.7  (0.9)  21.8 (0.6)  

MCC  20.5 (0.4)  25.2 (1.3)  22.4 (0.7)  

NTCS  20.5 (0.4)  27.1 (1.3)  21.8 (0.7)  

NTSS  21.2 (0.9)  24.5 (0.9)  22.1 (1.1)  

   NS  NS  NS  

   __________________  C:N Ratio _________________  

CCO  9.5 (0.5)  10.1 (0.1)a  10.5 (0.4)  

CONVCS  9.6 (0.3)  9.6  (0.2)ab  10.0 (0.2)  

CONVSS  9.9 (0.2)  9.7 (0.1)ab  9.7 (0.2)  

MC T  10.2 (0.2)  10.0 (0.1)a  10.0 (0.4)  

MCC  9.9 (0.1)  9.5 (0.2)ab  8.8 (0.8)  

NTCS  9.8 (0.2)  9.6 (0.1)ab  10.3 (0.2)  

NTSS  9.7 (0.2)  9.3 (0.1)b  10.3 (0.3)  

   NS  -  NS  
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Table 2.2 Seeding rates and seasons of cover crops    

Crop  Season  Seeding  rate  

    l bs acr e - 1   

Winter cover crop mix    

      Crimson clover  winter  1 6  

      Hairy vetch  winter  1 0  

      Rye  winter  7 0  

      Austrian winter pea  winter  1 5  

Sunn hemp  summer  24  

Sorghum/sudangrass  summer  3 6  
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Table 2.4 Mean above - ground biomass of cover crops from 2012 - 2014. Biomass was collected at  anthesis for each crop. Values followed by a different lowercase letter within each  column and  year are significantly different (using Tukey’s HSD) at α=0.05. Standard errors are stated in  parentheses.    

Year  Treatment  Winter Cover Crop  Sorghum Sudangrass  Sunn Hemp  

    _____________________________________  lbs acre - 1  __________________________________  

2012  CCO  3229.3 (97.4) a  5477.2 (2025.5) a     

CONVCS  2878.0  (183.5) a      

CONVSS  2905.6 (187.9 ) a      

MCT  2945.0 (321.9) a  3530.6 (676.2) a     

MCC  3312.5 (256.9) a  1868.5 (449.3) a     

NTCS  2906.8 (142.5) a      

NTSS  3062.6 (141.1) a      

2013  CCO  5477.9 (455.2) ab  40350.6 (2959.0)     

CONVCS  6148.3 (1177.1) ab        

CONVSS  7919.0 (478.7) ab        

MCT         

MCC  4604.9 (364.9) b        

NTCS  9757.7 (1825.7) a        

NTSS  7020.4 (1050.2) ab        

2014  CCO  8775.3 (264.8) a     14957.6 (1056.5)  

CONVCS         

CONVSS         

MCT  8004.6 (873.4) a         

MCC  9001.4 (698.2) a        

NTCS           

NTSS           
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Table 2.5 Mean yield of  cash crops from 2012 - 2014. Values followed by a different lowercase  letter within each column and year are significantly different (using Tukey’s HSD) at α=0.05.  Standard errors are stated in parentheses.    

Year  Treatment  Wheat  C orn  Grain Sorghum  Soybean  

      __________________________ ____________ _  b ushels    acre - 1   __ ________________________ ____________  

2012  CCO              

CONVCS           4 4.8   ( 2 .4 ) a  

CONVSS           4 3.9   ( 0.7 ) a  

MCT              

MCC              

NTCS           5 .9   (0.3 ) b  

NTSS           5 .8 (1.5 ) b  

2013  CCO              

CONVCS     8 2.5   ( 1 1.5 ) a        

CONVSS        1 4.4   ( 1 .1 ) b     

MCT  2 7.5   ( 5 .4 3 )           

MCC        2 1.2   ( 1 .5 ) a     

NTCS     4 1.2  (8.3 ) b        

NTSS        4 .1   ( 1 .9 ) c     

2014  CCO              

CONVCS  4 1.9   ( 0 .9 ) ab           

CONVSS  4 3.7   ( 3 .1 ) ab           

MCT     5 9.3   ( 8 .3 ) b        

MCC     8 0.9   ( 7 .0 ) a        

NTCS  3 1.7   ( 3 .8 ) bc           

NTSS  2 9.4   ( 2 .7 ) c           
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Table 2. 9  Mean s   of  microbial biomass by general type   at 0 - 6   inch   soil depth, 2012 - 2014.  NS  signifies no significant difference in means between the seven treatments for  each   year.  Standard  errors are stated in pare ntheses.  Samples were taken  at   harvest each autumn.          

Treatment

CCO 5605.2 (236.4) 6646.1 (462.8) 6380.3 (418.5)

CONVCS 5843.7 (141.4) 7007.4 (551.4) 5684.4 (412.0)

CONVSS 6095.0 (387.1) 7233.7 (518.7) 5882.1 (334.4)

MCT 6198.3 (170.1) 6420.4 (241.9) 6076.9 (288.1)

MCC 6816.0 (446.0) 6800.8 (346.1) 6718.9 (501.9)

NTCS 5716.1 (323.9) 6264.4 (568.3) 6299.0 (320.2)

NTSS 6516.3 (596.8) 5765.7 (624.8) 5825.2 (179.4)

NS NS NS

CCO 47121.0 (1607.3) 55353.7 (3149.2) 50119.6 (3003.2)

CONVCS 49498.0 (984.9) 53155.2 (3194.5) 43734.5 (2750.7)

CONVSS 47258.0 (1206.7) 57505.2 (3138.2) 44999.0 (1985.1)

MCT 48189.6 (562.8) 53200.9 (1603.4) 47442.1 (1792.1)

MCC 52288.7 (3061.8) 53248.9 (1106.0) 51268.3 (3086.0)

NTCS 47113.1 (1710.4) 51771.5 (1031.7) 49079.2 (1592.7)

NTSS 52818.1 (1976.8) 48057.8 (2369.9) 47171.3 (1975.7)

NS NS NS

CCO 2325.0 (166.6) 2461.9 (201.1) 3313.7 (1174.8)

CONVCS 2328.2 (204.4) 2754.5 (427.2) 2042.0 (260.8)

CONVSS 2328.1 (228.7) 2490.1 (59.4) 1877.2 (171.1)

MCT 2682.3 (345.4) 2067.5 (49.6) 2045.4 (110.1)

MCC 2852.3 (112.3) 2067.5 (99.0) 5317.6 (3002.9)

NTCS 2674.0 (248.8) 2451.9 (175.7) 2446.2 (90.1)

NTSS 2799.6 (191.5) 7602.1 (5574.7) 2078.9 (144.7)

NS NS NS

CCO 3306.8 (238.1) 2738.3 (353.7) 3879.0 (956.3)

CONVCS 3499.1 (597.1) 2885.1 (191.4) 1935.3 (88.2)

CONVSS 4171.7 (578.4) 4131.8 (530.6) 2111.1 (180.7)

MCT 2736.3 (216.7) 3074.9 (193.0) 2996.8 (462.5)

MCC 3473.3 (689.9) 4081.1 (929.4) 5040.6 (1764.9)

NTCS 2726.2 (327.6) 2206.4 (212.0) 3758.3 (919.7)

NTSS 3767.8 (832.9) 3207.4 (966.8) 4072.3 (1442.2)

NS NS NS

CCO 31145.1 (1426.8) 39246.8 (1632.7) 35566.8 (1374.5)

CONVCS 33203.9 (1171.5) 38687.6 (2043.3) 33621.3 (1691.9)

CONVSS 30868.9 (944.9) 39600.9 (1804.6) 34447.0 (1647.6)

MCT 31905.3 (432.0) 38012.1 (851.3) 34972.8 (1278.5)

MCC 33015.0 (1176.4) 38672.7 (1163.7) 37983.4 (1428.8)

NTCS 32327.1 (688.0) 36929.5 (1365.0) 36250.7 (1543.7)

NTSS 33094.5 (739.2) 34971.4 (1955.5) 33827.0 (1130.0)

NS NS NS

CCO 2107.6 (158.3) 2306.1 (170.2) 2007.2 (101.5)

CONVCS 2084.0 (106.5) 2302.8 (135.0) 1842.0 (152.2)

CONVSS 1992.1 (69.4) 2514.4 (102.7) 1922.3 (114.5)

MCT 2063.7 (85.0) 2377.0 (163.3) 1922.4 (131.7)

MCC 2200.5 (193.5) 2309.0 (102.7) 2102.7 (166.6)

NTCS 2083.1 (92.9) 2407.2 (151.8) 2199.4 (124.0)

NTSS 2092.9 (74.1) 2147.5 (230.4) 1949.5 (80.4)

NS NS NS

CCO 18201.5 (637.4) 19938.2 (777.1) 19831.8 (688.7)

CONVCS 18884.9 (596.1) 20023.9 (633.0) 19527.7 (1131.5)

CONVSS 17342.2 (292.2) 19437.1 (633.8) 19979.1 (689.6)

MCT 17781.5 (588.5) 19989.2 (599.6) 20061.4 (959.1)

MCC 18100.0 (899.8) 20451.8 (359.4) 20584.1 (843.9)

NTCS 17756.1 (455.8) 18903.6 (1043.4) 20039.3 (544.6)

NTSS 18874.3 (485.2) 18363.7 (1075.4) 19489.1 (714.8)

NS NS NS

2012 2013 2014

_________________________ 

picomoles g

-1

 soil 

______________________________

Actino Bacteria

AM Fungi

Gram Negative

Eukaryotes

Fungi

Gram Positive

Anaerobic
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Table 2.10 Mean of  β – glucosidase  reaction   at 0 - 6   in   soil depth, 2012 - 2014.  NS signifies no  significant difference in means between the  seven treatments for each year. Standard errors  are stated in parentheses. Samples were taken  at   harvest each autumn.    

Treatment  2012  2013  2014  

   __________  µg PNP g soil - 1   hr - 1   ___________  

CCO  11.4 (0.8)  13.1 (2.9)  6.8 (0.5)  

CONVCS  9.5 (1.9  10.7 (1.6)  4.9 (1.0)  

CONVSS  8.9 (1.1)  11.9 (1.0)  4.7 (0.5)  

MC T  10.0 (1.2)  11.9 (1.0)  8.5 (2.5)  

MCC  11.0 (1.1)  11.8 (1.4)  6.5 (1.2)  

NTCS  10.2 (1.0)  10.4  (0.7)  6.9 (2.1)  

NTSS  10.4 (1.2)  10.8 (1.1)  5.3 (0.4)  

   NS  NS  NS  

 


