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One of the leading causes of 
adverse environmental 
impacts in the Gulf of Mexico 
is nitrate-N originating from 
agricultural systems in the 
Midwest. 

• In most plots, Winter Rye did not 
significantly effect temperature or water. 

• In plots with significant changes, both 
soybean and corn plots were well 
represented across all months except 
September. 

• Soils with a winter rye cover crop were 
warmer and drier in most plots. 
Additional analysis is needed to further 
analyze this trend. 

The objective of this study was: 
1. To quantify the effects of a winter rye cover crop on 
soil moisture and temperature in a corn and soybean 
rotation in a tile drained system in north central Iowa.  

In Iowa, cover crops (left) are 
planted in the fall and grow in 
the spring before the cash 
crop is planted. These act as 
a mitigation strategy for 
nitrate-N leaching. However, 
they are a cost to the farmer 
and a potential decrease in 
yield because of the shift in 
water and temperature. 

When comparing No Till with Rye to No Till without Rye, only 27/ 324 Treatment-Month-
Depth Combinations were different (p<0.05). These differences are shown below. 
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Placed at 4 depths in each plot: 
10 cm, 20 cm, 40 cm, 60 cm 

Study began in 2010 with 2 treatments (4 plots each): 
• Corn and Soybean Rotation with Winter Rye 

• Corn and Soybean Rotation without Winter Rye 

50 feet x 
125 feet 

DECAGON 5TE SOIL MOISTURE 
AND TEMPERATURE SENSORS 

Logged and 
analyzed 5 

minute 
intervals  

from 2012- 
2014 

50 year average 
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excellent field work 
and data collection!  
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One of the leading causes of adverse environmental impacts in the Gulf of Mexico is nitrate-N originating from agricultural systems in the Midwest.

In most plots, Winter Rye did not significantly effect temperature or water.

In plots with significant changes, both soybean and corn plots were well represented across all months except September.

Soils with a winter rye cover crop were warmer and drier in most plots. Additional analysis is needed to further analyze this trend.





The objective of this study was:

1. To quantify the effects of a winter rye cover crop on soil moisture and temperature in a corn and soybean rotation in a tile drained system in north central Iowa. 

In Iowa, cover crops (left) are planted in the fall and grow in the spring before the cash crop is planted. These act as a mitigation strategy for nitrate-N leaching. However, they are a cost to the farmer and a potential decrease in yield because of the shift in water and temperature.

When comparing No Till with Rye to No Till without Rye, only 27/ 324 Treatment-Month-Depth Combinations were different (p<0.05). These differences are shown below.
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Placed at 4 depths in each plot:

10 cm, 20 cm, 40 cm, 60 cm

Study began in 2010 with 2 treatments (4 plots each):

Corn and Soybean Rotation with Winter Rye

Corn and Soybean Rotation without Winter Rye

50 feet x 125 feet

DECAGON 5TE SOIL MOISTURE AND TEMPERATURE SENSORS



Logged and analyzed 5 minute intervals 

from 2012- 2014

50 year average

We would like to acknowledge  Lance Henrichs, Alex Martin, and Quenton Schneider for their excellent field work and data collection! 
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Microsoft_Excel_Worksheet1.xlsx

Discharge_and_Precipitation





						Drainage																											Precipitation			inches															mm


						Treatment			Description			2011			2012			2013			2014			Average												2011			2012			2013			2014			Pocohontas (1960-2010)			2011			2012			2013			2014			Pocohontas (1960-2010)


						1			CP-FA-168-S			217.2			21.1			134.2			238.8			152.8									January			0.01			0.10			0.17			0.01			0.8			0.3			2.5			4.3			0.3			20.3


						2			CP-FA-168-C			202.0			9.6			226.5			227.2			166.3									February			1.15			1.56			0.28			0.33			0.84			29.2			39.6			7.1			8.4			21.3


						5			CP-SP-168-S			262.0			44.5			218.0			230.9			188.9									March			0.25			1.84			0.67			0.24			2			6.4			46.7			17.0			6.1			50.8


						6			CP-SP-168-C			258.0			30.7			253.7			268.5			202.7									April			3.39			4.92			7.80			4.79			3.07			86.1			125.0			198.1			121.7			78.0


						7			CP-rye-SP-168-S			307.2			39.8			195.6			234.2			194.2									May			4.01			1.97			7.31			3.42			3.88			101.9			50.0			185.7			86.9			98.6


						8			CP-rye-SP-168-C			244.9			16.8			251.9			251.4			191.3									June			7.29			3.70			3.17			11.90			4.51			185.2			94.0			80.5			302.3			114.6


						9			NT-SP-168-S			235.9			27.4			248.5			240.5			188.1									July			2.89			1.16			1.83			1.43			4.14			73.4			29.5			46.5			36.3			105.2


						10			NT-SP-168-C			288.6			51.0			283.1			235.2			214.5									August			0.86			0.98			1.42			6.06			4.44			21.8			24.9			36.1			153.9			112.8


						11			NT-rye-SP-168-S			266.0			15.1			189.0			273.7			186.0									September			0.93			2.05			0.43			3.06			3.13			23.6			52.1			10.9			77.7			79.5


						12			NT-rye-SP-168-C			286.6			23.7			245.7			243.9			200.0									October			0.17			1.52			2.14			1.54			2.11			4.3			38.6			54.4			39.1			53.6


																																	November			0.30			0.47			1.37			0.25			1.5			7.6			11.9			34.8			6.4			38.1


																																	December			1.00			0.56			0.02			0.00			1.05			25.4			14.2			0.5			0.0			26.7


																																	Total			22.25			20.83			26.61			33.03			31.66			565.15			529.08			675.89			838.96			804.2











																																																mm


									Treatment			2011			2012			2013			2014			Average																					Month/Year			2011			2012			2013			2014


									CP-FA-168-S			217.2			21.1			134.2			238.8			152.8																					January			0.3			2.5			4.3			0.3						0.8


									CP-FA-168-C			202.0			9.6			226.5			227.2			166.3																					February			29.2			39.6			7.1			8.4						0.84


									CP-SP-168-S			262.0			44.5			218.0			230.9			188.9																					March			6.4			46.7			17.0			6.1						2.02


									CP-SP-168-C			258.0			30.7			253.7			268.5			202.7																					April			86.1			125.0			198.1			121.7						3.1


									CP-rye-SP-168-S			307.2			39.8			195.6			234.2			194.2																					May			101.9			50.0			185.7			86.9						3.86


									CP-rye-SP-168-C			244.9			16.8			251.9			251.4			191.3																					June			185.2			94.0			80.5			302.3						4.52


									NT-SP-168-S			235.9			27.4			248.5			240.5			188.1																					July			73.4			29.5			46.5			36.3						4.19


									NT-SP-168-C			288.6			51.0			283.1			235.2			214.5																					August			21.8			24.9			36.1			153.9						4.41


									NT-rye-SP-168-S			266.0			15.1			189.0			273.7			186.0																					September			23.6			52.1			10.9			77.7						3.13


									NT-rye-SP-168-C			286.6			23.7			245.7			243.9			200.0																					October			4.3			38.6			54.4			39.1						2.14


																																													November			7.6			11.9			34.8			6.4						1.52


																																													December			25.4			14.2			0.5			0.0						1.06


																																													Total			565.2			529.1			675.9			839.0						31.82


																																													Growing season			496.3			414.0			612.1			817.9


																																																88			78			91			97


												2011			2012			2013			2014


									Drainage			256.8			28.0			224.6			244.4


									Precipitation			565.2			529.1			675.9			839.0


												45			5			33			29








Sheet1


			Precipitation			mm


						2011			2012			2013			2014			Pocohontas (1960-2010)


			April			86.106			124.968			198.12			121.666			77.978			4


			May			101.854			50.038			185.674			86.868			98.552			5


			June			185.166			93.98			80.518			302.26			114.554			6


			July			73.406			29.464			46.482			36.322			105.156			7


			August			21.844			24.892			36.068			153.924			112.776			8


			September			23.622			52.07			10.922			77.724			79.502			9
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						Treatment			Description			2011			2012			2013			2014			Average												2011			2012			2013			2014			Pocohontas (1960-2010)			2011			2012			2013			2014			Pocohontas (1960-2010)


						1			CP-FA-168-S			217.2			21.1			134.2			238.8			152.8									January			0.01			0.10			0.17			0.01			0.8			0.3			2.5			4.3			0.3			20.3


						2			CP-FA-168-C			202.0			9.6			226.5			227.2			166.3									February			1.15			1.56			0.28			0.33			0.84			29.2			39.6			7.1			8.4			21.3


						5			CP-SP-168-S			262.0			44.5			218.0			230.9			188.9									March			0.25			1.84			0.67			0.24			2			6.4			46.7			17.0			6.1			50.8


						6			CP-SP-168-C			258.0			30.7			253.7			268.5			202.7									April			3.39			4.92			7.80			4.79			3.07			86.1			125.0			198.1			121.7			78.0


						7			CP-rye-SP-168-S			307.2			39.8			195.6			234.2			194.2									May			4.01			1.97			7.31			3.42			3.88			101.9			50.0			185.7			86.9			98.6


						8			CP-rye-SP-168-C			244.9			16.8			251.9			251.4			191.3									June			7.29			3.70			3.17			11.90			4.51			185.2			94.0			80.5			302.3			114.6


						9			NT-SP-168-S			235.9			27.4			248.5			240.5			188.1									July			2.89			1.16			1.83			1.43			4.14			73.4			29.5			46.5			36.3			105.2


						10			NT-SP-168-C			288.6			51.0			283.1			235.2			214.5									August			0.86			0.98			1.42			6.06			4.44			21.8			24.9			36.1			153.9			112.8


						11			NT-rye-SP-168-S			266.0			15.1			189.0			273.7			186.0									September			0.93			2.05			0.43			3.06			3.13			23.6			52.1			10.9			77.7			79.5


						12			NT-rye-SP-168-C			286.6			23.7			245.7			243.9			200.0									October			0.17			1.52			2.14			1.54			2.11			4.3			38.6			54.4			39.1			53.6


																																	November			0.30			0.47			1.37			0.25			1.5			7.6			11.9			34.8			6.4			38.1


																																	December			1.00			0.56			0.02			0.00			1.05			25.4			14.2			0.5			0.0			26.7


																																	Total			22.25			20.83			26.61			33.03			31.66			565.15			529.08			675.89			838.96			804.2
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									CP-rye-SP-168-S			307.2			39.8			195.6			234.2			194.2																					May			101.9			50.0			185.7			86.9						3.86


									CP-rye-SP-168-C			244.9			16.8			251.9			251.4			191.3																					June			185.2			94.0			80.5			302.3						4.52


									NT-SP-168-S			235.9			27.4			248.5			240.5			188.1																					July			73.4			29.5			46.5			36.3						4.19


									NT-SP-168-C			288.6			51.0			283.1			235.2			214.5																					August			21.8			24.9			36.1			153.9						4.41


									NT-rye-SP-168-S			266.0			15.1			189.0			273.7			186.0																					September			23.6			52.1			10.9			77.7						3.13


									NT-rye-SP-168-C			286.6			23.7			245.7			243.9			200.0																					October			4.3			38.6			54.4			39.1						2.14


																																													November			7.6			11.9			34.8			6.4						1.52


																																													December			25.4			14.2			0.5			0.0						1.06


																																													Total			565.2			529.1			675.9			839.0						31.82


																																													Growing season			496.3			414.0			612.1			817.9


																																																88			78			91			97


												2011			2012			2013			2014


									Drainage			256.8			28.0			224.6			244.4


									Precipitation			565.2			529.1			675.9			839.0


												45			5			33			29








Sheet1


			Precipitation			mm


						2011			2012			2013			2014			Pocohontas (1960-2010)


			April			86.106			124.968			198.12			121.666			77.978			4


			May			101.854			50.038			185.674			86.868			98.552			5


			June			185.166			93.98			80.518			302.26			114.554			6


			July			73.406			29.464			46.482			36.322			105.156			7


			August			21.844			24.892			36.068			153.924			112.776			8


			September			23.622			52.07			10.922			77.724			79.502			9
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Discharge_and_Precipitation





						Drainage																											Precipitation			inches															mm


						Treatment			Description			2011			2012			2013			2014			Average												2011			2012			2013			2014			Pocohontas (1960-2010)			2011			2012			2013			2014			Pocohontas (1960-2010)


						1			CP-FA-168-S			217.2			21.1			134.2			238.8			152.8									January			0.01			0.10			0.17			0.01			0.8			0.3			2.5			4.3			0.3			20.3


						2			CP-FA-168-C			202.0			9.6			226.5			227.2			166.3									February			1.15			1.56			0.28			0.33			0.84			29.2			39.6			7.1			8.4			21.3


						5			CP-SP-168-S			262.0			44.5			218.0			230.9			188.9									March			0.25			1.84			0.67			0.24			2			6.4			46.7			17.0			6.1			50.8


						6			CP-SP-168-C			258.0			30.7			253.7			268.5			202.7									April			3.39			4.92			7.80			4.79			3.07			86.1			125.0			198.1			121.7			78.0


						7			CP-rye-SP-168-S			307.2			39.8			195.6			234.2			194.2									May			4.01			1.97			7.31			3.42			3.88			101.9			50.0			185.7			86.9			98.6


						8			CP-rye-SP-168-C			244.9			16.8			251.9			251.4			191.3									June			7.29			3.70			3.17			11.90			4.51			185.2			94.0			80.5			302.3			114.6


						9			NT-SP-168-S			235.9			27.4			248.5			240.5			188.1									July			2.89			1.16			1.83			1.43			4.14			73.4			29.5			46.5			36.3			105.2


						10			NT-SP-168-C			288.6			51.0			283.1			235.2			214.5									August			0.86			0.98			1.42			6.06			4.44			21.8			24.9			36.1			153.9			112.8


						11			NT-rye-SP-168-S			266.0			15.1			189.0			273.7			186.0									September			0.93			2.05			0.43			3.06			3.13			23.6			52.1			10.9			77.7			79.5


						12			NT-rye-SP-168-C			286.6			23.7			245.7			243.9			200.0									October			0.17			1.52			2.14			1.54			2.11			4.3			38.6			54.4			39.1			53.6


																																	November			0.30			0.47			1.37			0.25			1.5			7.6			11.9			34.8			6.4			38.1


																																	December			1.00			0.56			0.02			0.00			1.05			25.4			14.2			0.5			0.0			26.7


																																	Total			22.25			20.83			26.61			33.03			31.66			565.15			529.08			675.89			838.96			804.2











																																																mm


									Treatment			2011			2012			2013			2014			Average																					Month/Year			2011			2012			2013			2014


									CP-FA-168-S			217.2			21.1			134.2			238.8			152.8																					January			0.3			2.5			4.3			0.3						0.8


									CP-FA-168-C			202.0			9.6			226.5			227.2			166.3																					February			29.2			39.6			7.1			8.4						0.84


									CP-SP-168-S			262.0			44.5			218.0			230.9			188.9																					March			6.4			46.7			17.0			6.1						2.02


									CP-SP-168-C			258.0			30.7			253.7			268.5			202.7																					April			86.1			125.0			198.1			121.7						3.1


									CP-rye-SP-168-S			307.2			39.8			195.6			234.2			194.2																					May			101.9			50.0			185.7			86.9						3.86


									CP-rye-SP-168-C			244.9			16.8			251.9			251.4			191.3																					June			185.2			94.0			80.5			302.3						4.52


									NT-SP-168-S			235.9			27.4			248.5			240.5			188.1																					July			73.4			29.5			46.5			36.3						4.19


									NT-SP-168-C			288.6			51.0			283.1			235.2			214.5																					August			21.8			24.9			36.1			153.9						4.41


									NT-rye-SP-168-S			266.0			15.1			189.0			273.7			186.0																					September			23.6			52.1			10.9			77.7						3.13


									NT-rye-SP-168-C			286.6			23.7			245.7			243.9			200.0																					October			4.3			38.6			54.4			39.1						2.14


																																													November			7.6			11.9			34.8			6.4						1.52


																																													December			25.4			14.2			0.5			0.0						1.06


																																													Total			565.2			529.1			675.9			839.0						31.82


																																													Growing season			496.3			414.0			612.1			817.9


																																																88			78			91			97


												2011			2012			2013			2014


									Drainage			256.8			28.0			224.6			244.4


									Precipitation			565.2			529.1			675.9			839.0


												45			5			33			29








Sheet1


			Precipitation			mm


						2011			2012			2013			2014			Pocohontas (1960-2010)


			April			86.106			124.968			198.12			121.666			77.978			4


			May			101.854			50.038			185.674			86.868			98.552			5


			June			185.166			93.98			80.518			302.26			114.554			6


			July			73.406			29.464			46.482			36.322			105.156			7


			August			21.844			24.892			36.068			153.924			112.776			8


			September			23.622			52.07			10.922			77.724			79.502			9
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CTNT Moisture


																																	Water Content


			corn			Conventional			6			5.4178			1.1702			9.69			4.63			0.001			2012			d4			0.1805933333


			corn			No Till			6			10.1769			1.4893			16.02			6.83			<.0001			2012			d4			0.33923			0.1586366667


			corn			Conventional			9			2.8012			0.2444			6.538			11.46			<.0001			2012			d2			0.1867466667


			corn			No Till			9			3.7525			0.2444			6.538			15.35			<.0001			2012			d2			0.2501666667			0.06342


			soy			Conventional			7			2.1416			0.2747			5.975			7.8			0.0002			2012			d1			0.1427733333


			soy			No Till			7			3.281			0.2747			5.975			11.94			<.0001			2012			d1			0.2187333333			0.07596


			corn			Conventional			6			18.4316			2.1574			4.76			8.54			0.0005			2012			td


			corn			No Till			6			25.7564			2.2967			6.015			11.21			<.0001			2012			td





			corn			Conventional			6			3.3713			0.6752			15.2			4.99			0.0002			2013			d3			0.168565


			corn			No Till			6			6.192			0.6752			15.2			9.17			<.0001			2013			d3			0.3096			0.141035


			corn			Conventional			7			2.4918			0.6751			15.19			3.69			0.0021			2013			d3			0.12459


			corn			No Till			7			5.2031			0.6754			15.21			7.7			<.0001			2013			d3			0.260155			0.135565


			corn			Conventional			8			1.9295			0.6751			15.19			2.86			0.0119			2013			d3			0.096475


			corn			No Till			8			4.3742			0.6751			15.19			6.48			<.0001			2013			d3			0.21871			0.122235


			corn			Conventional			9			1.8811			0.6752			15.2			2.79			0.0137			2013			d3			0.094055


			corn			No Till			9			4.3105			0.6752			15.2			6.38			<.0001			2013			d3			0.215525			0.12147


			soy			Conventional			4			2.8442			0.3462			9.186			8.22			<.0001			2013			d1			0.1896133333


			soy			No Till			4			4.1201			0.3465			9.218			11.89			<.0001			2013			d1			0.2746733333			0.08506


			soy			Conventional			5			3.0981			0.346			9.172			8.95			<.0001			2013			d1			0.20654


			soy			No Till			5			4.4805			0.346			9.172			12.95			<.0001			2013			d1			0.2987			0.09216


			soy			Conventional			6			3.1276			0.3461			9.177			9.04			<.0001			2013			d1			0.2085066667


			soy			No Till			6			4.6726			0.3461			9.177			13.5			<.0001			2013			d1			0.3115066667			0.103


			corn			Conventional			6			20.8598			1.1279			9.275			18.49			<.0001			2013			td


			corn			No Till			6			24.3844			1.1233			9.126			21.71			<.0001			2013			td





			soy			Conventional			6			10.3376			1.9152			20.94			5.4			<.0001			2014			d4			0.3445866667


			soy			No Till			6			3.5859			1.3552			21			2.65			0.0151			2014			d4			0.11953			-0.2250566667


			corn			Conventional			6			18.4316			2.1574			4.76			8.54			0.0005			2012			td


			corn			No Till			6			25.7564			2.2967			6.015			11.21			<.0001			2012			td
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CTNT Temp


			soy			Conventional			8			20.8623			0.3852			14.24			54.16			<.0001			2011			t2


			soy			No Till			8			22.4087			0.4143			16.13			54.09			<.0001			2011			t2





			soy			Conventional			4			12.3374			0.3792			14.99			32.53			<.0001			2012			t1


			soy			No Till			4			11.1248			0.3792			14.99			29.34			<.0001			2012			t1			-1.2126


			soy			Conventional			5			18.1932			0.3757			14.43			48.43			<.0001			2012			t1


			soy			No Till			5			16.9874			0.3757			14.43			45.22			<.0001			2012			t1			-1.2058


			soy			Conventional			6			23.2174			0.3792			14.99			61.22			<.0001			2012			t1


			soy			No Till			6			21.6339			0.3792			14.99			57.05			<.0001			2012			t1			-1.5835


			soy			Conventional			6			21.6455			0.2769			32.98			78.17			<.0001			2012			t2


			soy			No Till			6			20.7844			0.2769			32.98			75.06			<.0001			2012			t2			-0.8611


			corn			Conventional			7			22.7292			0.2872			11.87			79.15			<.0001			2012			t3


			corn			No Till			7			23.7173			0.2848			11.48			83.28			<.0001			2012			t3			0.9881











			soy			Conventional			5			12.6168			0.3497			45.46			36.08			<.0001			2013			t2


			soy			No Till			5			11.5925			0.3497			45.46			33.15			<.0001			2013			t2			-1.0243


			corn			Conventional			6			16.3509			0.2878			24.05			56.81			<.0001			2013			t4


			corn			No Till			6			17.4422			0.2585			16.02			67.47			<.0001			2013			t4			1.0913





			corn			Conventional			4			9.8636			0.994			40.16			9.92			<.0001			2014			t1


			corn			No Till			4			6.0719			0.713			10.65			8.52			<.0001			2014			t1			-3.7917


			corn			Conventional			4			9.5424			0.8617			35.23			11.07			<.0001			2014			t2


			corn			No Till			4			5.4722			0.6281			9.901			8.71			<.0001			2014			t2			-4.0702


			soy			Conventional			5			14.4373			0.6108			8.852			23.64			<.0001			2014			t2


			soy			No Till			5			12.227			0.6251			9.653			19.56			<.0001			2014			t2			-2.2103


			corn			Conventional			4			8.5551			0.7788			26.82			10.98			<.0001			2014			t3


			corn			No Till			4			5.4429			0.6374			12.02			8.54			<.0001			2014			t3			-3.1122


			corn			Conventional			4			7.7757			0.7888			30.71			9.86			<.0001			2014			t4


			corn			No Till			4			4.5096			0.7014			19.2			6.43			<.0001			2014			t4			-3.2661
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Sheet1


			corn			Conventional			6			18.4316			2.1574			4.76			8.54			0.0005			2012			td


			corn			No Till			6			25.7564			2.2967			6.015			11.21			<.0001			2012			td			7.3248			NT vs CT 2012												NT vs CT 2012			7.3248


			corn			Conventional			6			20.8598			1.1279			9.275			18.49			<.0001			2013			td																		NT vs CT 2013			3.5246


			corn			No Till			6			24.3844			1.1233			9.126			21.71			<.0001			2013			td			3.5246			NT vs CT 2013												NT vs CT 2014			-10.7276


			corn			Conventional			6			18.4316			2.1574			4.76			8.54			0.0005			2014			td																		rNT vs NT 2014			10.7826


			corn			No Till			6			25.7564			2.2967			6.015			11.21			<.0001			2014			td			10.7276			NT vs CT 2014


			soy			No CC			6			15.0376			2.8375			6.347			5.3			0.0015			2014			td


			soy			Rye			6			25.8202			2.6246			4.797			9.84			0.0002			2014			td			10.7826			rNT vs NT 2014





NT vs CT 2012	NT vs CT 2013	NT vs CT 2014	rNT vs NT 2014	7.3247999999999998	3.5245999999999995	-10.727600000000001	10.7826	











Rye Moisture


																																				water content			difference in water content


			corn			No CC			7			3.8345			0.3569			4.171			10.74			0.0003			2012			d2						0.2556333333


			corn			Rye			7			2.3801			0.3569			4.171			6.67			0.0023			2012			d2						0.1586733333			-0.09696			July


			corn			No CC			8			3.5451			0.3569			4.171			9.93			0.0005			2012			d2						0.23634


			corn			Rye			8			2.0877			0.3569			4.171			5.85			0.0037			2012			d2						0.13918			-0.09716			August





			soy			No CC			7			4.422			0.2677			8.062			16.52			<.0001			2013			d2						0.2948


			soy			Rye			7			3.5294			0.2677			8.062			13.18			<.0001			2013			d2						0.2352933333			-0.0595066667			July





			soy			No CC			6			3.5913			1.3498			21.52			2.66			0.0144			2014			d4						0.11971


			soy			Rye			6			9.7792			1.3485			21.44			7.25			<.0001			2014			d4						0.3259733333			0.2062633333			June





			soy			No CC			6			15.0376			2.8375			6.347			5.3			0.0015			2014			td						difference in water


			soy			Rye			6			25.8202			2.6246			4.797			9.84			0.0002			2014			td						10.7826
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2014	soy





6	6	0.20626333333333335	











Rye Temperature


			soy			No CC			5			16.9874			0.4529			9.159			37.51			<.0001			2012			t1


			soy			Rye			5			18.6044			0.5159			15.39			36.06			<.0001			2012			t1			1.617


			corn			No CC			5			14.3704			0.2495			55.08			57.61			<.0001			2012			t4


			corn			Rye			5			15.4144			0.1935			85.24			79.67			<.0001			2012			t4			1.044


			soy			No CC			5			14.6955			0.1685			51.57			87.22			<.0001			2012			t4


			soy			Rye			5			15.9682			0.3208			155.6			49.77			<.0001			2012			t4			1.2727


			corn			No CC			6			18.1374			0.248			61.96			73.14			<.0001			2012			t4


			corn			Rye			6			19.4838			0.2056			80.6			94.79			<.0001			2012			t4			1.3464


			corn			No CC			7			23.7173			0.2488			13.54			95.31			<.0001			2012			t3


			corn			Rye			7			22.7553			0.2658			16.81			85.6			<.0001			2012			t3			-0.962


			corn			No CC			7			21.3191			0.1883			70.17			113.23			<.0001			2012			t4


			corn			Rye			7			22.4397			0.1847			67.71			121.47			<.0001			2012			t4			1.1206


			soy			No CC			7			22.8691			0.1685			51.57			135.74			<.0001			2012			t4


			soy			Rye			7			22.2465			0.2383			51.57			93.37			<.0001			2012			t4			-0.6226


			corn			No CC			8			20.9106			0.2488			13.54			84.03			<.0001			2012			t3


			corn			Rye			8			20.153			0.2488			13.54			80.99			<.0001			2012			t3			-0.7576


			corn			No CC			8			19.5687			0.1685			51.57			116.15			<.0001			2012			t4


			corn			Rye			8			20.1178			0.1685			51.57			119.41			<.0001			2012			t4			0.5491





			soy			No CC			4			3.2695			0.2353			82.09			13.89			<.0001			2013			t4


			soy			Rye			4			4.0185			0.2393			88.2			16.79			<.0001			2013			t4			0.749


			soy			No CC			5			11.5925			0.3307			77.01			35.06			<.0001			2013			t2


			soy			Rye			5			13.2652			0.3307			77.01			40.11			<.0001			2013			t2			1.6727


			soy			No CC			5			9.3294			0.2225			66.8			41.94			<.0001			2013			t4


			soy			Rye			5			10.7493			0.2225			66.8			48.32			<.0001			2013			t4			1.4199


			soy			No CC			6			19.4535			0.5853			8.117			33.24			<.0001			2013			t1


			soy			Rye			6			21.4003			0.5853			8.117			36.57			<.0001			2013			t1			1.9468


			soy			No CC			6			18.498			0.3359			81.76			55.07			<.0001			2013			t2


			soy			Rye			6			20.4766			0.3359			81.76			60.96			<.0001			2013			t2			1.9786


			soy			No CC			6			15.3649			0.2259			70.8			68.03			<.0001			2013			t4


			soy			Rye			6			17.1722			0.2259			70.8			76.03			<.0001			2013			t4			1.8073


			soy			No CC			7			23.5857			0.5811			7.888			40.59			<.0001			2013			t1


			soy			Rye			7			25.5878			0.6261			10.55			40.87			<.0001			2013			t1			2.0021


			soy			No CC			7			22.7059			0.3307			77.01			68.66			<.0001			2013			t2


			soy			Rye			7			24.5152			0.3307			77.01			74.13			<.0001			2013			t2			1.8093


			soy			No CC			7			19.8353			0.2225			66.8			89.16			<.0001			2013			t4


			soy			Rye			7			21.555			0.2225			66.8			96.89			<.0001			2013			t4			1.7197


			corn			No CC			8			19.9395			0.2225			66.8			89.63			<.0001			2013			t4


			corn			Rye			8			19.1611			0.3214			102.3			59.62			<.0001			2013			t4			-0.7784


			soy			No CC			8			19.1341			0.2225			66.8			86.01			<.0001			2013			t4


			soy			Rye			8			20.0798			0.2225			66.8			90.26			<.0001			2013			t4			0.9457





			corn			No CC			5			13.2106			0.4099			11.64			32.23			<.0001			2014			t2


			corn			Rye			5			15.3066			0.4395			14.98			34.82			<.0001			2014			t2			2.096


			corn			No CC			6			17.0979			0.393			14.05			43.51			<.0001			2014			t4


			corn			Rye			6			18.4285			0.393			14.05			46.89			<.0001			2014			t4			1.3306
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CTNT Moisture


																																	Water Content


			corn			Conventional			6			5.4178			1.1702			9.69			4.63			0.001			2012			d4			0.1805933333


			corn			No Till			6			10.1769			1.4893			16.02			6.83			<.0001			2012			d4			0.33923			0.1586366667


			corn			Conventional			9			2.8012			0.2444			6.538			11.46			<.0001			2012			d2			0.1867466667


			corn			No Till			9			3.7525			0.2444			6.538			15.35			<.0001			2012			d2			0.2501666667			0.06342


			soy			Conventional			7			2.1416			0.2747			5.975			7.8			0.0002			2012			d1			0.1427733333


			soy			No Till			7			3.281			0.2747			5.975			11.94			<.0001			2012			d1			0.2187333333			0.07596


			corn			Conventional			6			18.4316			2.1574			4.76			8.54			0.0005			2012			td


			corn			No Till			6			25.7564			2.2967			6.015			11.21			<.0001			2012			td





			corn			Conventional			6			3.3713			0.6752			15.2			4.99			0.0002			2013			d3			0.168565


			corn			No Till			6			6.192			0.6752			15.2			9.17			<.0001			2013			d3			0.3096			0.141035


			corn			Conventional			7			2.4918			0.6751			15.19			3.69			0.0021			2013			d3			0.12459


			corn			No Till			7			5.2031			0.6754			15.21			7.7			<.0001			2013			d3			0.260155			0.135565


			corn			Conventional			8			1.9295			0.6751			15.19			2.86			0.0119			2013			d3			0.096475


			corn			No Till			8			4.3742			0.6751			15.19			6.48			<.0001			2013			d3			0.21871			0.122235


			corn			Conventional			9			1.8811			0.6752			15.2			2.79			0.0137			2013			d3			0.094055


			corn			No Till			9			4.3105			0.6752			15.2			6.38			<.0001			2013			d3			0.215525			0.12147


			soy			Conventional			4			2.8442			0.3462			9.186			8.22			<.0001			2013			d1			0.1896133333


			soy			No Till			4			4.1201			0.3465			9.218			11.89			<.0001			2013			d1			0.2746733333			0.08506


			soy			Conventional			5			3.0981			0.346			9.172			8.95			<.0001			2013			d1			0.20654


			soy			No Till			5			4.4805			0.346			9.172			12.95			<.0001			2013			d1			0.2987			0.09216


			soy			Conventional			6			3.1276			0.3461			9.177			9.04			<.0001			2013			d1			0.2085066667


			soy			No Till			6			4.6726			0.3461			9.177			13.5			<.0001			2013			d1			0.3115066667			0.103


			corn			Conventional			6			20.8598			1.1279			9.275			18.49			<.0001			2013			td


			corn			No Till			6			24.3844			1.1233			9.126			21.71			<.0001			2013			td





			soy			Conventional			6			10.3376			1.9152			20.94			5.4			<.0001			2014			d4			0.3445866667


			soy			No Till			6			3.5859			1.3552			21			2.65			0.0151			2014			d4			0.11953			-0.2250566667


			corn			Conventional			6			18.4316			2.1574			4.76			8.54			0.0005			2012			td


			corn			No Till			6			25.7564			2.2967			6.015			11.21			<.0001			2012			td
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CTNT Temp


			soy			Conventional			8			20.8623			0.3852			14.24			54.16			<.0001			2011			t2


			soy			No Till			8			22.4087			0.4143			16.13			54.09			<.0001			2011			t2





			soy			Conventional			4			12.3374			0.3792			14.99			32.53			<.0001			2012			t1


			soy			No Till			4			11.1248			0.3792			14.99			29.34			<.0001			2012			t1			-1.2126


			soy			Conventional			5			18.1932			0.3757			14.43			48.43			<.0001			2012			t1


			soy			No Till			5			16.9874			0.3757			14.43			45.22			<.0001			2012			t1			-1.2058


			soy			Conventional			6			23.2174			0.3792			14.99			61.22			<.0001			2012			t1


			soy			No Till			6			21.6339			0.3792			14.99			57.05			<.0001			2012			t1			-1.5835


			soy			Conventional			6			21.6455			0.2769			32.98			78.17			<.0001			2012			t2


			soy			No Till			6			20.7844			0.2769			32.98			75.06			<.0001			2012			t2			-0.8611


			corn			Conventional			7			22.7292			0.2872			11.87			79.15			<.0001			2012			t3


			corn			No Till			7			23.7173			0.2848			11.48			83.28			<.0001			2012			t3			0.9881











			soy			Conventional			5			12.6168			0.3497			45.46			36.08			<.0001			2013			t2


			soy			No Till			5			11.5925			0.3497			45.46			33.15			<.0001			2013			t2			-1.0243


			corn			Conventional			6			16.3509			0.2878			24.05			56.81			<.0001			2013			t4


			corn			No Till			6			17.4422			0.2585			16.02			67.47			<.0001			2013			t4			1.0913





			corn			Conventional			4			9.8636			0.994			40.16			9.92			<.0001			2014			t1


			corn			No Till			4			6.0719			0.713			10.65			8.52			<.0001			2014			t1			-3.7917


			corn			Conventional			4			9.5424			0.8617			35.23			11.07			<.0001			2014			t2


			corn			No Till			4			5.4722			0.6281			9.901			8.71			<.0001			2014			t2			-4.0702


			soy			Conventional			5			14.4373			0.6108			8.852			23.64			<.0001			2014			t2


			soy			No Till			5			12.227			0.6251			9.653			19.56			<.0001			2014			t2			-2.2103


			corn			Conventional			4			8.5551			0.7788			26.82			10.98			<.0001			2014			t3


			corn			No Till			4			5.4429			0.6374			12.02			8.54			<.0001			2014			t3			-3.1122


			corn			Conventional			4			7.7757			0.7888			30.71			9.86			<.0001			2014			t4


			corn			No Till			4			4.5096			0.7014			19.2			6.43			<.0001			2014			t4			-3.2661
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Sheet1


			corn			Conventional			6			18.4316			2.1574			4.76			8.54			0.0005			2012			td


			corn			No Till			6			25.7564			2.2967			6.015			11.21			<.0001			2012			td			7.3248			NT vs CT 2012												NT vs CT 2012			7.3248


			corn			Conventional			6			20.8598			1.1279			9.275			18.49			<.0001			2013			td																		NT vs CT 2013			3.5246


			corn			No Till			6			24.3844			1.1233			9.126			21.71			<.0001			2013			td			3.5246			NT vs CT 2013												NT vs CT 2014			-10.7276


			corn			Conventional			6			18.4316			2.1574			4.76			8.54			0.0005			2014			td																		rNT vs NT 2014			10.7826


			corn			No Till			6			25.7564			2.2967			6.015			11.21			<.0001			2014			td			10.7276			NT vs CT 2014


			soy			No CC			6			15.0376			2.8375			6.347			5.3			0.0015			2014			td


			soy			Rye			6			25.8202			2.6246			4.797			9.84			0.0002			2014			td			10.7826			rNT vs NT 2014





NT vs CT 2012	NT vs CT 2013	NT vs CT 2014	rNT vs NT 2014	7.3247999999999998	3.5245999999999995	-10.727600000000001	10.7826	











Rye Moisture


																																				water content			difference in water content


			corn			No CC			7			3.8345			0.3569			4.171			10.74			0.0003			2012			d2						0.2556333333


			corn			Rye			7			2.3801			0.3569			4.171			6.67			0.0023			2012			d2						0.1586733333			-0.09696			July


			corn			No CC			8			3.5451			0.3569			4.171			9.93			0.0005			2012			d2						0.23634


			corn			Rye			8			2.0877			0.3569			4.171			5.85			0.0037			2012			d2						0.13918			-0.09716			August





			soy			No CC			7			4.422			0.2677			8.062			16.52			<.0001			2013			d2						0.2948


			soy			Rye			7			3.5294			0.2677			8.062			13.18			<.0001			2013			d2						0.2352933333			-0.0595066667			July





			soy			No CC			6			3.5913			1.3498			21.52			2.66			0.0144			2014			d4						0.11971


			soy			Rye			6			9.7792			1.3485			21.44			7.25			<.0001			2014			d4						0.3259733333			0.2062633333			June





			soy			No CC			6			15.0376			2.8375			6.347			5.3			0.0015			2014			td						difference in water


			soy			Rye			6			25.8202			2.6246			4.797			9.84			0.0002			2014			td						10.7826
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Rye Temperature


			soy			No CC			5			16.9874			0.4529			9.159			37.51			<.0001			2012			t1


			soy			Rye			5			18.6044			0.5159			15.39			36.06			<.0001			2012			t1			1.617


			corn			No CC			5			14.3704			0.2495			55.08			57.61			<.0001			2012			t4


			corn			Rye			5			15.4144			0.1935			85.24			79.67			<.0001			2012			t4			1.044


			soy			No CC			5			14.6955			0.1685			51.57			87.22			<.0001			2012			t4


			soy			Rye			5			15.9682			0.3208			155.6			49.77			<.0001			2012			t4			1.2727


			corn			No CC			6			18.1374			0.248			61.96			73.14			<.0001			2012			t4


			corn			Rye			6			19.4838			0.2056			80.6			94.79			<.0001			2012			t4			1.3464


			corn			No CC			7			23.7173			0.2488			13.54			95.31			<.0001			2012			t3


			corn			Rye			7			22.7553			0.2658			16.81			85.6			<.0001			2012			t3			-0.962


			corn			No CC			7			21.3191			0.1883			70.17			113.23			<.0001			2012			t4


			corn			Rye			7			22.4397			0.1847			67.71			121.47			<.0001			2012			t4			1.1206


			soy			No CC			7			22.8691			0.1685			51.57			135.74			<.0001			2012			t4


			soy			Rye			7			22.2465			0.2383			51.57			93.37			<.0001			2012			t4			-0.6226


			corn			No CC			8			20.9106			0.2488			13.54			84.03			<.0001			2012			t3


			corn			Rye			8			20.153			0.2488			13.54			80.99			<.0001			2012			t3			-0.7576


			corn			No CC			8			19.5687			0.1685			51.57			116.15			<.0001			2012			t4


			corn			Rye			8			20.1178			0.1685			51.57			119.41			<.0001			2012			t4			0.5491





			soy			No CC			4			3.2695			0.2353			82.09			13.89			<.0001			2013			t4


			soy			Rye			4			4.0185			0.2393			88.2			16.79			<.0001			2013			t4			0.749


			soy			No CC			5			11.5925			0.3307			77.01			35.06			<.0001			2013			t2


			soy			Rye			5			13.2652			0.3307			77.01			40.11			<.0001			2013			t2			1.6727


			soy			No CC			5			9.3294			0.2225			66.8			41.94			<.0001			2013			t4


			soy			Rye			5			10.7493			0.2225			66.8			48.32			<.0001			2013			t4			1.4199


			soy			No CC			6			19.4535			0.5853			8.117			33.24			<.0001			2013			t1


			soy			Rye			6			21.4003			0.5853			8.117			36.57			<.0001			2013			t1			1.9468


			soy			No CC			6			18.498			0.3359			81.76			55.07			<.0001			2013			t2


			soy			Rye			6			20.4766			0.3359			81.76			60.96			<.0001			2013			t2			1.9786


			soy			No CC			6			15.3649			0.2259			70.8			68.03			<.0001			2013			t4


			soy			Rye			6			17.1722			0.2259			70.8			76.03			<.0001			2013			t4			1.8073


			soy			No CC			7			23.5857			0.5811			7.888			40.59			<.0001			2013			t1


			soy			Rye			7			25.5878			0.6261			10.55			40.87			<.0001			2013			t1			2.0021


			soy			No CC			7			22.7059			0.3307			77.01			68.66			<.0001			2013			t2


			soy			Rye			7			24.5152			0.3307			77.01			74.13			<.0001			2013			t2			1.8093


			soy			No CC			7			19.8353			0.2225			66.8			89.16			<.0001			2013			t4


			soy			Rye			7			21.555			0.2225			66.8			96.89			<.0001			2013			t4			1.7197


			corn			No CC			8			19.9395			0.2225			66.8			89.63			<.0001			2013			t4


			corn			Rye			8			19.1611			0.3214			102.3			59.62			<.0001			2013			t4			-0.7784


			soy			No CC			8			19.1341			0.2225			66.8			86.01			<.0001			2013			t4


			soy			Rye			8			20.0798			0.2225			66.8			90.26			<.0001			2013			t4			0.9457





			corn			No CC			5			13.2106			0.4099			11.64			32.23			<.0001			2014			t2


			corn			Rye			5			15.3066			0.4395			14.98			34.82			<.0001			2014			t2			2.096


			corn			No CC			6			17.0979			0.393			14.05			43.51			<.0001			2014			t4


			corn			Rye			6			18.4285			0.393			14.05			46.89			<.0001			2014			t4			1.3306
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CTNT Moisture


																																	Water Content


			corn			Conventional			6			5.4178			1.1702			9.69			4.63			0.001			2012			d4			0.1805933333


			corn			No Till			6			10.1769			1.4893			16.02			6.83			<.0001			2012			d4			0.33923			0.1586366667


			corn			Conventional			9			2.8012			0.2444			6.538			11.46			<.0001			2012			d2			0.1867466667


			corn			No Till			9			3.7525			0.2444			6.538			15.35			<.0001			2012			d2			0.2501666667			0.06342


			soy			Conventional			7			2.1416			0.2747			5.975			7.8			0.0002			2012			d1			0.1427733333


			soy			No Till			7			3.281			0.2747			5.975			11.94			<.0001			2012			d1			0.2187333333			0.07596


			corn			Conventional			6			18.4316			2.1574			4.76			8.54			0.0005			2012			td


			corn			No Till			6			25.7564			2.2967			6.015			11.21			<.0001			2012			td





			corn			Conventional			6			3.3713			0.6752			15.2			4.99			0.0002			2013			d3			0.168565


			corn			No Till			6			6.192			0.6752			15.2			9.17			<.0001			2013			d3			0.3096			0.141035


			corn			Conventional			7			2.4918			0.6751			15.19			3.69			0.0021			2013			d3			0.12459


			corn			No Till			7			5.2031			0.6754			15.21			7.7			<.0001			2013			d3			0.260155			0.135565


			corn			Conventional			8			1.9295			0.6751			15.19			2.86			0.0119			2013			d3			0.096475


			corn			No Till			8			4.3742			0.6751			15.19			6.48			<.0001			2013			d3			0.21871			0.122235


			corn			Conventional			9			1.8811			0.6752			15.2			2.79			0.0137			2013			d3			0.094055


			corn			No Till			9			4.3105			0.6752			15.2			6.38			<.0001			2013			d3			0.215525			0.12147


			soy			Conventional			4			2.8442			0.3462			9.186			8.22			<.0001			2013			d1			0.1896133333


			soy			No Till			4			4.1201			0.3465			9.218			11.89			<.0001			2013			d1			0.2746733333			0.08506


			soy			Conventional			5			3.0981			0.346			9.172			8.95			<.0001			2013			d1			0.20654


			soy			No Till			5			4.4805			0.346			9.172			12.95			<.0001			2013			d1			0.2987			0.09216


			soy			Conventional			6			3.1276			0.3461			9.177			9.04			<.0001			2013			d1			0.2085066667


			soy			No Till			6			4.6726			0.3461			9.177			13.5			<.0001			2013			d1			0.3115066667			0.103


			corn			Conventional			6			20.8598			1.1279			9.275			18.49			<.0001			2013			td


			corn			No Till			6			24.3844			1.1233			9.126			21.71			<.0001			2013			td





			soy			Conventional			6			10.3376			1.9152			20.94			5.4			<.0001			2014			d4			0.3445866667


			soy			No Till			6			3.5859			1.3552			21			2.65			0.0151			2014			d4			0.11953			-0.2250566667


			corn			Conventional			6			18.4316			2.1574			4.76			8.54			0.0005			2012			td


			corn			No Till			6			25.7564			2.2967			6.015			11.21			<.0001			2012			td
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CTNT Temp


			soy			Conventional			8			20.8623			0.3852			14.24			54.16			<.0001			2011			t2


			soy			No Till			8			22.4087			0.4143			16.13			54.09			<.0001			2011			t2





			soy			Conventional			4			12.3374			0.3792			14.99			32.53			<.0001			2012			t1


			soy			No Till			4			11.1248			0.3792			14.99			29.34			<.0001			2012			t1			-1.2126


			soy			Conventional			5			18.1932			0.3757			14.43			48.43			<.0001			2012			t1


			soy			No Till			5			16.9874			0.3757			14.43			45.22			<.0001			2012			t1			-1.2058


			soy			Conventional			6			23.2174			0.3792			14.99			61.22			<.0001			2012			t1


			soy			No Till			6			21.6339			0.3792			14.99			57.05			<.0001			2012			t1			-1.5835


			soy			Conventional			6			21.6455			0.2769			32.98			78.17			<.0001			2012			t2


			soy			No Till			6			20.7844			0.2769			32.98			75.06			<.0001			2012			t2			-0.8611


			corn			Conventional			7			22.7292			0.2872			11.87			79.15			<.0001			2012			t3


			corn			No Till			7			23.7173			0.2848			11.48			83.28			<.0001			2012			t3			0.9881











			soy			Conventional			5			12.6168			0.3497			45.46			36.08			<.0001			2013			t2


			soy			No Till			5			11.5925			0.3497			45.46			33.15			<.0001			2013			t2			-1.0243


			corn			Conventional			6			16.3509			0.2878			24.05			56.81			<.0001			2013			t4


			corn			No Till			6			17.4422			0.2585			16.02			67.47			<.0001			2013			t4			1.0913





			corn			Conventional			4			9.8636			0.994			40.16			9.92			<.0001			2014			t1


			corn			No Till			4			6.0719			0.713			10.65			8.52			<.0001			2014			t1			-3.7917


			corn			Conventional			4			9.5424			0.8617			35.23			11.07			<.0001			2014			t2


			corn			No Till			4			5.4722			0.6281			9.901			8.71			<.0001			2014			t2			-4.0702


			soy			Conventional			5			14.4373			0.6108			8.852			23.64			<.0001			2014			t2


			soy			No Till			5			12.227			0.6251			9.653			19.56			<.0001			2014			t2			-2.2103


			corn			Conventional			4			8.5551			0.7788			26.82			10.98			<.0001			2014			t3


			corn			No Till			4			5.4429			0.6374			12.02			8.54			<.0001			2014			t3			-3.1122


			corn			Conventional			4			7.7757			0.7888			30.71			9.86			<.0001			2014			t4


			corn			No Till			4			4.5096			0.7014			19.2			6.43			<.0001			2014			t4			-3.2661
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Sheet1


			corn			Conventional			6			18.4316			2.1574			4.76			8.54			0.0005			2012			td


			corn			No Till			6			25.7564			2.2967			6.015			11.21			<.0001			2012			td			7.3248			NT vs CT 2012												NT vs CT 2012			7.3248


			corn			Conventional			6			20.8598			1.1279			9.275			18.49			<.0001			2013			td																		NT vs CT 2013			3.5246


			corn			No Till			6			24.3844			1.1233			9.126			21.71			<.0001			2013			td			3.5246			NT vs CT 2013												NT vs CT 2014			-10.7276


			corn			Conventional			6			18.4316			2.1574			4.76			8.54			0.0005			2014			td																		rNT vs NT 2014			10.7826


			corn			No Till			6			25.7564			2.2967			6.015			11.21			<.0001			2014			td			10.7276			NT vs CT 2014


			soy			No CC			6			15.0376			2.8375			6.347			5.3			0.0015			2014			td


			soy			Rye			6			25.8202			2.6246			4.797			9.84			0.0002			2014			td			10.7826			rNT vs NT 2014





NT vs CT 2012	NT vs CT 2013	NT vs CT 2014	rNT vs NT 2014	7.3247999999999998	3.5245999999999995	-10.727600000000001	10.7826	











Rye Moisture


																																				water content			difference in water content


			corn			No CC			7			3.8345			0.3569			4.171			10.74			0.0003			2012			d2						0.2556333333


			corn			Rye			7			2.3801			0.3569			4.171			6.67			0.0023			2012			d2						0.1586733333			-0.09696			July


			corn			No CC			8			3.5451			0.3569			4.171			9.93			0.0005			2012			d2						0.23634


			corn			Rye			8			2.0877			0.3569			4.171			5.85			0.0037			2012			d2						0.13918			-0.09716			August





			soy			No CC			7			4.422			0.2677			8.062			16.52			<.0001			2013			d2						0.2948


			soy			Rye			7			3.5294			0.2677			8.062			13.18			<.0001			2013			d2						0.2352933333			-0.0595066667			July





			soy			No CC			6			3.5913			1.3498			21.52			2.66			0.0144			2014			d4						0.11971


			soy			Rye			6			9.7792			1.3485			21.44			7.25			<.0001			2014			d4						0.3259733333			0.2062633333			June





			soy			No CC			6			15.0376			2.8375			6.347			5.3			0.0015			2014			td						difference in water


			soy			Rye			6			25.8202			2.6246			4.797			9.84			0.0002			2014			td						10.7826
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Rye Temperature


			soy			No CC			5			16.9874			0.4529			9.159			37.51			<.0001			2012			t1


			soy			Rye			5			18.6044			0.5159			15.39			36.06			<.0001			2012			t1			1.617


			corn			No CC			5			14.3704			0.2495			55.08			57.61			<.0001			2012			t4


			corn			Rye			5			15.4144			0.1935			85.24			79.67			<.0001			2012			t4			1.044


			soy			No CC			5			14.6955			0.1685			51.57			87.22			<.0001			2012			t4


			soy			Rye			5			15.9682			0.3208			155.6			49.77			<.0001			2012			t4			1.2727


			corn			No CC			6			18.1374			0.248			61.96			73.14			<.0001			2012			t4


			corn			Rye			6			19.4838			0.2056			80.6			94.79			<.0001			2012			t4			1.3464


			corn			No CC			7			23.7173			0.2488			13.54			95.31			<.0001			2012			t3


			corn			Rye			7			22.7553			0.2658			16.81			85.6			<.0001			2012			t3			-0.962


			corn			No CC			7			21.3191			0.1883			70.17			113.23			<.0001			2012			t4


			corn			Rye			7			22.4397			0.1847			67.71			121.47			<.0001			2012			t4			1.1206


			soy			No CC			7			22.8691			0.1685			51.57			135.74			<.0001			2012			t4


			soy			Rye			7			22.2465			0.2383			51.57			93.37			<.0001			2012			t4			-0.6226


			corn			No CC			8			20.9106			0.2488			13.54			84.03			<.0001			2012			t3


			corn			Rye			8			20.153			0.2488			13.54			80.99			<.0001			2012			t3			-0.7576


			corn			No CC			8			19.5687			0.1685			51.57			116.15			<.0001			2012			t4


			corn			Rye			8			20.1178			0.1685			51.57			119.41			<.0001			2012			t4			0.5491





			soy			No CC			4			3.2695			0.2353			82.09			13.89			<.0001			2013			t4


			soy			Rye			4			4.0185			0.2393			88.2			16.79			<.0001			2013			t4			0.749


			soy			No CC			5			11.5925			0.3307			77.01			35.06			<.0001			2013			t2


			soy			Rye			5			13.2652			0.3307			77.01			40.11			<.0001			2013			t2			1.6727


			soy			No CC			5			9.3294			0.2225			66.8			41.94			<.0001			2013			t4


			soy			Rye			5			10.7493			0.2225			66.8			48.32			<.0001			2013			t4			1.4199


			soy			No CC			6			19.4535			0.5853			8.117			33.24			<.0001			2013			t1


			soy			Rye			6			21.4003			0.5853			8.117			36.57			<.0001			2013			t1			1.9468


			soy			No CC			6			18.498			0.3359			81.76			55.07			<.0001			2013			t2


			soy			Rye			6			20.4766			0.3359			81.76			60.96			<.0001			2013			t2			1.9786


			soy			No CC			6			15.3649			0.2259			70.8			68.03			<.0001			2013			t4


			soy			Rye			6			17.1722			0.2259			70.8			76.03			<.0001			2013			t4			1.8073


			soy			No CC			7			23.5857			0.5811			7.888			40.59			<.0001			2013			t1


			soy			Rye			7			25.5878			0.6261			10.55			40.87			<.0001			2013			t1			2.0021


			soy			No CC			7			22.7059			0.3307			77.01			68.66			<.0001			2013			t2


			soy			Rye			7			24.5152			0.3307			77.01			74.13			<.0001			2013			t2			1.8093


			soy			No CC			7			19.8353			0.2225			66.8			89.16			<.0001			2013			t4


			soy			Rye			7			21.555			0.2225			66.8			96.89			<.0001			2013			t4			1.7197


			corn			No CC			8			19.9395			0.2225			66.8			89.63			<.0001			2013			t4


			corn			Rye			8			19.1611			0.3214			102.3			59.62			<.0001			2013			t4			-0.7784


			soy			No CC			8			19.1341			0.2225			66.8			86.01			<.0001			2013			t4


			soy			Rye			8			20.0798			0.2225			66.8			90.26			<.0001			2013			t4			0.9457





			corn			No CC			5			13.2106			0.4099			11.64			32.23			<.0001			2014			t2


			corn			Rye			5			15.3066			0.4395			14.98			34.82			<.0001			2014			t2			2.096


			corn			No CC			6			17.0979			0.393			14.05			43.51			<.0001			2014			t4


			corn			Rye			6			18.4285			0.393			14.05			46.89			<.0001			2014			t4			1.3306
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