	Mean total soluble N (NO3--N and NH4+-N) sampled seven times during the 2009 and 2010 seasons, following cover crops seeded at different dates (CCD) and rates (CCR) and in-season management strategies (CCM). Plots were managed organically in Freeville, NY.

	
	Total soluble N (mg·kg–1)

	
	2009

	Treatment
	18 May
	23 Jun
	8 Jul
	21 Jul
	3 Aug
	21 Aug
	8 Sept

	CCD
	 
	 
	 
	 
	 
	 
	 

	
	Earlyz
	4.0
	6.0
	12.7
	13.5 by
	15.0  b
	7.6
	7.8

	
	Late
	3.7
	5.7
	11.5
	11.9  a
	13.0  a
	7.6
	7.8

	CCR
	
	
	
	
	
	
	

	
	Standardx
	3.5   a
	5.5   a
	11.9
	12.8
	13.3  a
	7.8
	7.7

	
	High
	4.1   b
	6.1   b
	12.3
	12.6
	14.8  b
	7.4
	7.5

	CCM
	
	
	
	
	
	
	

	
	OP
	4.1
	6.1
	17.6  b
	18.7  b
	22.3  b
	8.4
	7.2

	
	HVR
	3.7
	5.7
	0.4   a
	9.1    a
	10.3  a
	7.3
	7.4

	
	HVR-InRow
	3.6
	5.6
	9.6   a
	10.3  a
	9.6    a
	7.2
	8.3

	Statistical significance
	
	
	
	
	
	
	

	
	CCD
	ns
	ns
	ns
	0.08
	0.07
	ns
	ns

	
	CCR
	0.01
	0.01
	ns
	ns
	0.08
	ns
	ns

	
	CCM
	ns
	ns
	0.01
	<.0001
	<0.01
	ns
	ns

	
	CCD*CCR
	ns
	ns
	ns
	ns
	0.02
	ns
	0.05

	
	CCD*CCM
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	
	CCR*CCM
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	 
	CCD*CCR*CCM
	ns
	ns
	ns
	ns
	ns
	ns
	0.05

	zEarly seeding date was 5 Sept. 2008 and 30 Aug. 2009 and late seeding date was 26 Sept. 2008 and 21 Sept. 2009. 

yMeans followed by different letters are significantly different at LSD=0.05.

xStandard and high seeding rates were 112 and 224 kg·ha-1 oats and 56 and 112 kg·ha-1 peas, or 112 and 224 kg·ha-1 rye and 28 and 56 kg·ha-1 hairy vetch, respectively.



	Mean number weeds per m2, following cover crops seeded at different dates (CCD) and rates (CCR) and in-season management strategies (CCM). Plots were managed organically in Freeville, NY in 2009 and 2010.

	
	         Weed count

	Treatment
	8 July 2009
	20 July 2009
	3 Sep 2009
	26 Aug. 2010

	
	
	In-row
	Between-row
	In-row
	Between-row
	In-row
	Between-row
	In-row
	Between-row

	CCDz
	
	
	
	
	
	
	
	
	

	
	Early
	 120
	220
	
	32
	48
	
	77
	
	140
	9
	              22  a 

	
	Late
	 100
	210
	
	36
	46
	
	83
	
	140
	10
	              27  b 

	CCRy
	
	
	
	
	
	
	
	

	
	Standard
	 120
	
	230
	
	32
	
	46
	83
	
	150
	9
	
	24    

	
	High
	   98
	
	200
	
	36
	
	50
	77
	
	130
	10
	
	24

	CCM
	
	
	
	
	

	
	OP
	 260    bx
	520   b
	56    c
	56
	b
	150
	b
	250
	b
	12
	          26

	     HVR
	   42    a
	54   a
	 30    b
	36
	a
	57
	a
	90
	a
	10
	          26

	
	HVR-InRow
	   14    a
	60   a
	16    a
	48
	ab
	31
	a
	82
	a
	7
	          21

	Statistical significance
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	CCD
	ns
	ns
	
	ns
	ns
	ns
	ns
	ns
	0.026
	

	
	CCR
	ns
	ns
	
	ns
	ns
	ns
	ns
	ns
	ns
	

	
	CCM
	<0.0001
	<0.0001
	
	<0.0001
	0.067
	0.0009
	<0.0001
	ns
	ns
	

	
	CCD*CCR
	ns
	
	ns
	ns
	
	ns
	ns
	ns
	ns
	ns
	

	
	CCD*CCM
	ns
	
	ns
	ns
	
	ns
	ns
	ns
	ns
	ns
	

	
	CCR*CCM
	ns
	
	ns
	ns
	
	ns
	ns
	ns
	0.0041
	0.0007
	

	 
	CCD*CCR*CCM
	ns
	 
	ns
	 ns
	
	ns
	ns
	ns
	ns 
	ns
	

	zEarly seeding date was 5 Sept. 2008 and 30 Aug. 2009 and late seeding date was 26 Sept. 2008 and 21 Sept. 2009. 

yStandard and high seeding rates were 112 and 224 kg·ha-1 oats and 56 and 112 kg·ha-1 peas, or 112 and 224 kg·ha-1 rye and 28 and 

56 kg·ha-1 hairy vetch, respectively.
xMeans followed by different letters are significantly different at LSD=0.05.


	Mean weed biomasses in cover crops on 23 May 2009 and 27 May 2010 before mowing. 

	
	Biomass (g·m–2)z

	Treatment
	2009           
	2010

	CCDy
	
	

	       Early
	44     ax
	8.4

	       Late
	140   b
	11

	CCRw
	
	

	       Recommended
	58     a
	10

	       High
	68     b
	8.3

	CCM
	
	

	       OP
	220
	5.0

	       HVR
	26
	1.5

	CCR*CCD
	
	

	       Early recommended 
	38      bc
	−

	       Early high
	25      c
	−

	       Late Recommended 
	120    a
	−

	       Late high
	68      b
	−

	CCD*CCM
	
	

	       OP early
	60      b
	−

	       OP late
	160    a
	−

	       HVR early
	3.1     c
	−

	       HVR late
	23      bc
	−

	CCR*CCM
	
	

	      OP recommended
	140   a
	−

	      OP high
	85     b
	−

	      HVR recommended
	18     c
	−

	      HVR high
	8.0    c
	−

	Statistical significance
	
	

	       CCD
	0.018
	ns

	       CCR
	0.0002
	ns

	       CCM
	0.012
	ns

	       CCD*CCR
	0.016
	ns

	       CCD*CCM
	ns
	ns

	       CCR*CCM
	0.006
	ns

	       CCD*CCR*CCM
	ns
	ns

	z Data were log transformed for analysis; back-transformed least squared means of the log-transformed values are presented.

y Early seeding date was 5 Sept. 2008 and 30 Aug. 2009 and late seeding date was 26 Sept. 2008 and 21 Sept. 2009. 

x Means followed by different letters are significantly different at P<0.05.

w Recommended seeding rate was 112 kg·ha-1 oats with 56 kg·ha-1 peas or 112 kg·ha-1 rye with 28 kg·ha-1 hairy vetch and high seeding rate was double these amounts.


	In-row weed biomass sampled two and three times during the 2009 and 2010seasons, following cover crops seeded at different dates (CCD) and rates (CCR) and in-season management strategies (CCM). Plots were managed organically in Freeville, NY.

	Treatment
	Weed biomass (g·m–2)

	
	2009z
	2010y

	 
	 
	Midseasonx
	Finalw
	Midseasonv
	Midseason
	Final

	CCDv
	
	
	
	
	

	
	Early
	52  bu
	17
	4.9
	7.0
	86

	
	Late
	40   a
	27
	5.6
	5.6
	106

	CCRt
	
	
	
	
	

	
	Standard
	48
	27
	4.7
	6.6
	96

	
	High
	4.3
	16
	5.6
	6.0
	96

	CCM
	
	
	
	
	

	
	OP
	0.21   a
	18
	7.2    b
	6.3
	102

	
	HVR
	160   c
	48
	5.6    b
	8.6
	104

	
	HVR-InRow
	51   b
	11
	2.7    a
	4.0
	82

	Statistical significance
	
	
	
	

	
	CCD
	0.0123
	ns
	ns
	ns
	ns

	
	CCR
	ns
	ns
	ns
	ns
	ns

	
	CCM
	<0.0001
	ns
	0.036
	ns
	ns

	
	CCD*CCR
	ns
	ns
	ns
	ns
	ns

	
	CCD*CCM
	ns
	ns
	ns
	ns
	ns

	
	CCR*CCM
	ns
	ns
	ns
	ns
	ns

	 
	CCD*CCR*CCM
	ns
	ns
	ns
	ns
	ns

	zMidseason biomass was taken 30 July 2009 for HVR and HVR-InRow plots and 11 Aug. 2009 for OP plots, when weeds were removed by hand. Final biomass was taken 3 Sept. 2009 for all plots.

yMidseason biomass was taken 15 July and 11 Aug. 2010, when weeds were removed by hand. Final biomass was taken 27 Aug. 2010.

xData square root transformed, non-transformed least squared means are presented.

yData log transformed, non-transformed least squared means are presented.

vEarly seeding date was 5 Sept. 2008 and 30 Aug. 2009 and late seeding date was 26 Sept. 2008 and 21 Sept. 2009. 

uMeans followed by different letters are significantly different at LSD=0.05.

tStandard and high seeding rates were 112 and 224 kg·ha-1 oats and 56 and 112 kg·ha-1 peas, or 112 and 224 kg·ha-1 rye and 28 and 56 kg·ha-1 hairy vetch, respectively.


	Mean dry pepper plant biomass sampled five times during the season in 2009 and once in 2010, following cover crops seeded at different dates (CCD) and rates (CCR) and in-season management strategies (CCM). Plots were managed organically in Freeville, NY.

	Treatment
	Biomass per plant (kg)

	
	2009
	2010

	 
	 
	7 Jul
	21 Jul
	3 Aug
	18 Aug
	9 Sept
	3 Aug

	CCDz
	
	
	
	
	 
	

	
	Early
	1.09
	3.35
	12.04
	38.59
	91.93
	30

	
	Late
	1.09
	3.44
	11.15
	36.10
	93.23
	27

	CCRy
	 
	
	
	
	
	

	
	Standard
	1.10
	3.56
	10.77   a
	38.65
	94.41
	28

	
	High
	1.08
	3.23
	12.42   b
	36.04
	90.75
	28

	CCM
	 
	
	
	
	
	

	
	OP
	1.45  bx
	4.57    b
	14.29   b
	48.09   b
	105.09   b
	35    b

	
	HVR
	0.99    a
	3.17   ab
	10.99   a
	33.28   a
	94.54    ab
	25    a

	
	HVR-InRow
	0.83    a
	2.45    a
	9.51    a
	30.67   a
	78.11    a
	26    a

	Statistical significance
	
	

	
	  CCD
	  ns
	  ns
	  ns
	  ns
	  ns
	  ns

	
	CCR
	
	ns
	ns
	0.024
	ns
	ns
	ns

	
	CCM
	
	<0.0001
	0.032
	0.001
	0.0006
	0.020
	0.0099

	
	CCD*CCR
	ns
	ns
	ns
	ns
	ns
	ns

	
	CCD*CCM
	ns
	ns
	ns
	ns
	ns
	ns

	
	CCR*CCM
	ns
	ns
	ns
	ns
	ns
	ns

	 
	CCD*CCR*CCM
	ns
	ns
	ns
	ns
	0.0096
	ns

	zEarly seeding date was 5 Sept. 2008 and 30 Aug. 2009 and late seeding date was 26 Sept. 2008 and 21 Sept. 2009.

yStandard seeding rate was 112 kg·ha-1 oats and 56 kg·ha-1 peas or 112 kg·ha-1 rye and 28 kg·ha-1 hairy vetch and high seeding rate was 224 kg  ha-1  oats and 112 kg·ha-1 peas or 224 kg·ha-1 rye and 56 kg·ha-1 hairy vetch.

xMeans followed by different letters are significantly different at LSD=0.05.


	Mean marketable fruit yield (kg•ha-1) of bell peppers cv. 'Ace' grown following cover crops seeded at different dates (CCD) and rates (CCR) and in-season management strategies (CCM). Plots were managed organically in Freeville, NY in 2009 and 2010.

	
	
	
	Fruit yield (kg·ha-1)z

	
	
	
	2009
	2010

	Treatment
	 
	Early
	Total
	Early
	Total

	 CCDy
	
	
	
	

	
	Early
	
	1870
	14600
	5850
	28100

	
	Late
	
	2020
	14900
	5220
	28100

	 CCRx
	
	 
	
	

	
	Standard
	
	1950
	14900
	5420
	29000 bw

	
	High
	
	1940
	14600
	5650
	27300  a

	 CCM
	
	 
	
	

	
	OP
	
	2120
	14800
	7850  b
	32900  b

	
	HVR
	2100
	14400
	4350   a
	26000  a

	
	HVR-InRow
	1600
	15100
	4400   a
	25500  a

	Statistical significance
	
	 
	
	

	
	CCD
	
	ns
	ns
	ns
	ns

	
	CCR
	
	ns
	ns
	ns
	0.048

	
	CCM
	
	ns
	ns
	0.0025
	0.0006

	
	CCD*CCR
	
	ns
	ns
	ns
	ns

	
	CCD*CCM
	
	ns
	ns
	ns
	ns

	
	CCR*CCM
	
	ns
	ns
	ns
	ns

	 
	CCD*CCR*CCM
	ns
	ns
	ns
	ns

	zEarly yields were harvested 25 Aug. and 1 Sept. 2009 and 2 Sept. 2010. Total yields were harvested 25 Aug, 1 Sept, 10 Sept, 17 Sept, 24 Sept, and 1 Oct. 2009 and 2 Sept, 14 Sept, 23 Sept, and 4 Oct. 2010.

yEarly seeding date was 5 Sept. 2008 and 30 Aug. 2009 and late seeding date was 26 Sept. 2008 and 21 Sept. 2009.

xStandard seeding rate was 112 kg·ha-1 oats and 56 kg·ha-1 peas or 112 kg·ha-1 rye and 28 kg·ha-1 hairy vetch and high seeding rate was 224 kg  ha-1  oats and 112 kg·ha-1 peas or 224 kg·ha-1 rye and 56 kg  ha-1 hairy vetch. 

wMeans followed by different letters are significantly different at LSD=0.05.

	

	Mean marketable fruit number per hectare by weight of bell peppers cv. 'Ace' grown following cover crops seeded at different dates (CCD) and rates (CCR) and in-season management strategies. Plots were managed organically in Freeville, NY, in 2009 and 2010.

	
	
	Number fruit per haz

	Treatment
	Smally
	Medium
	Large
	Extra large
	Total

	
	   2009          2010
	2009
	2010
	2009
	2010
	2009
	2010
	2009
	2010
	

	CCDx
	
	
	
	
	
	
	
	
	
	

	
	Early
	127000
	166000
	 4510
	35900
	1440
	16000
	0
	1850
	133000
	220000

	
	Late
	128000
	158000
	4820
	38800
	1440
	15100
	0
	1260
	134000
	213000

	CCRw
	
	 
	
	
	
	
	 
	
	
	
	

	
	Standard
	129000
	165000
	5000
	41600  bv
	1670
	16300
	0
	1620
	135000
	224000   b

	
	High
	126000
	159000
	4310
	34400   a
	1200
	14800
	0
	1500
	132000
	210000   a

	CCM
	
	
	
	
	
	
	
	
	

	
	OP
	139000   
	192000 b
	4070
	1170
	1670
	16400
	0
	1170
	144000
	256000   b

	
	HVR
	122000   
	148000  a
	4900
	1790
	1200
	14900
	0
	1790
	129000
	198000   a

	
	HVR-InRow
	122000   
	145000  a
	5020
	1700
	1670
	15400
	0
	1700
	128000
	195000   a

	Statistical significance
	
	 
	
	
	
	
	 
	
	
	

	
	CCD
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	
	CCR
	ns
	ns
	ns
	0.014
	ns
	ns
	ns
	ns
	ns
	0.016

	
	CCM
	ns
	<0.0001
	ns
	0.038
	<0.0001
	ns
	ns
	ns
	ns
	<0.0001

	
	CCD*CCR
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	
	CCD*CCM
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	
	CCR*CCM
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	 
	CCD*CCR*CCM
	ns
	0.047
	ns
	ns
	0.047
	ns
	ns
	ns
	ns
	ns

	zPeppers were harvested 25 Aug, 1 Sept, 10 Sept, 17 Sept, 24 Sept, and 1 Oct. 2009 and 2 Sept, 14 Sept, 23 Sept, and 4 Oct. 2010.

yPeppers were sorted by weight into small (less than 150.1 g), medium (150.1-170.0 g), large (170.1-200.0 g), and extra large (above 200.0 g).
x Early seeding date was  5 Sept. 2008 and 30 Aug. 2009 and late seeding date was 26 Sept. 2008 and 21 Sept. 2009.

wStandard seeding rate was 112 kg·ha-1 oats and 56 kg·ha-1 peas or 112 kg·ha-1 rye and 28 kg·ha-1 hairy vetch and high seeding rate was 224 kg  ha-1  oats and 112 kg·ha-1 peas or 224 kg•ha-1 rye and 56 kg  ha-1 hairy vetch. 

vMeans followed by different letters are significantly different at LSD=0.05.




	Cost of weed management for bell peppers cv. 'Ace' grown following cover crops seeded at different dates 
(CCD) and rates (CCR) and in-season management (CCM) strategies. Plots were managed organically in 
Freeville, NY in 2009 and 2010.

	
	2009
	2010

	Treatment
	per ha
	$/t peppers
	per ha
	$/t peppers

	CCDz
	
	
	
	

	
	Early
	$1880
	130
	$1470
	50

	
	Late
	$1740
	130
	$1370
	50

	CCRy
	
	 
	
	

	
	Standard
	$1680   a
	120
	$1300    ax
	50    a

	
	High
	$1950   b
	140
	$1530    b
	60    b

	CCM
	
	 
	
	

	
	OP
	$1260   a
	80    a
	$1110   a
	30    a

	
	HVR
	$2540   c
	190   b
	$1790   b
	70    c

	
	HVR-InRow
	$1640   b
	120   a
	$1350   a
	50    b

	Statistical significance
	
	 
	
	

	
	CCD
	ns
	ns
	ns
	ns

	
	CCR
	0.029
	ns
	0.0024
	0.0002

	
	CCM
	0.036
	0.046
	<0.0001
	<0.0001

	
	CCD*CCR
	0.043
	ns
	ns
	ns

	
	CCD*CCM
	ns
	ns
	ns
	ns

	
	CCR*CCM
	0.022
	ns
	ns
	ns

	 
	CCD*CCR*CCM
	0.034
	ns
	ns
	ns

	zEarly seeding date was 5 Sept. 2008 and 30 Aug. 2009 and late seeding date was 26 Sept. 2008 and 21 Sept. 2009.

yStandard seeding rate was 112 kg·ha-1 oats and 56 kg·ha-1 peas or 112 kg·ha-1 rye and 28 kg·ha-1 hairy vetch and high seeding rate was 224 kg  ha-1  oats and 112 kg·ha-1 peas or 224 kg·ha-1 rye and 56 kg  ha-1 hairy vetch. 

xMeans followed by different letters are significantly different at LSD=0.05.


