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Introduction 

• Sunn hemp (Crotalaria juncea) is a tall 
herbaceous annual plant widely grown in 
the tropics, primarily as cover crop



• There is a growing interest in cultivating sunn
hemp as a cover crop in vegetable and row crop 
areas in Florida

• Producers would like to know the potential of 
using sunn hemp as a forage for livestock

• However, there is limited information on the 
characteristics of different sunn hemp cultivars 
and the feasibility of using sunn hemp as a 
forage

Introduction 



• The genus Crotalaria includes some species 
known to be toxic to livestock

• The toxic compound pyrrolizidine alkaloid is 
primarily found in Crotalaria seeds

• According to Mosjidis et al. (2012), sunn hemp is 
a valuable source of forage without toxic effects 
to animals

• However, seeds should not be part of the animal 
diet

Introduction 



Sunn hemp – Cultivar/Entries 

Cultivar Harvesting time Flowering 
Time

60 d Flowering 

lb DM / acre days

AU Golden 1,790 3,500 83

Blue Leaf 1,300 13,000 174

Tropic Sun 3,000 13,500 159

Crescent 
Sun (Ubon)

1,700 4,450 92



Sunn hemp – Cultivar/Entries 



Entry Biomass 
(lb DM/acre)

Flowering 
(days after 
seeding)

Crescent Sun 
(Ubon)

2,450 b 72 b

UF Selection 3,100 a 91 a

Sunn hemp – Cultivar/Entries 



Sunn hemp – Cultivar/Entries 

Ploidy mutation



Sunn hemp - N fixation and Release  

Cultivar/Entry N fixation
(lb N/acre)

Ona Marianna

AU Golden 52b

Blue Leaf 56b 22b

Tropic Sun 72a

Crescent Sunn
(Ubon)

47b 36a



Sunn hemp - N fixation and Release  



Sunn hemp - N fixation and Release  



Sunn hemp - N fixation and Release  



Sunn hemp – Soil Nematode   

Cultivar Decrease in Nematode 
Population (Meloidogyne 

spp.)
(%)

AU Golden 44b

Blue Leaf 73a

Tropic Sun 83a

Crescent Sun (Ubon) 32b



Sunn hemp – Soil Nematode   



Treatment Pratylenchus Tylenchulus Total Pest
Nematodes /200 ml

Crescent Sun 
(Ubon)

3a 16a 20a

Control 5a 14a 27a

Sunn hemp – Soil Nematode   



Sunn hemp - Forage 



• Treatments:
• Tifton 85
• Tifton 85 + sunn hemp + pearl millet (Half seeding rate)
• Tifton 85 + sunn hemp + pearl millet (Full seeding rate)

• Seeding rate:
• Sunn hemp – 25 lb/acre
• Pearl millet – 25 lb/acre

• Seeded in July and harvested every 6 weeks

Sunn hemp - Mixtures 



Sunn hemp - Mixtures 
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Sheet1

		Unit		grams																										Unit		grams

		Plot		Sunnhemp		Pearl Millet		T-85		Weeds						Sunnhemp		Pearl Millet		T-85		Weeds		Forage HA		Weed%				Plot		Sunnhemp		Pearl Millet		T-85		Weeds						Sunnhemp		Pearl Millet		T-85		Weeds		Forage HA		Weed%

		1						15.9				T		1		0		0		318		0		318		0.0				1						9.1		16.9		T		1		0		0		182		338		182		185.7

		2				34.1		18.6				TP		1		0		682		372		0		1054		0.0				2				34.1		2.3		0.1		TP		1		0		682		46		2		728		4.3

		3		51.3		25.3		14		0.3		TPSF		1		1026		506		280		6		1812		0.3				3				54.6		0.9		1.6		TPSF		1		0		1092		18		32		1110		177.8

		4		44.4		31.8		15.1		1.3		TPSH		1		888		636		302		26		1826		1.4				4				33.7		0.5		2.9		TPSH		1		0		674		10		58		684		580.0

		5		103.7				22.8		5.2		TS		1		2074		0		456		104		2530		4.1				5						3.5		15.4		TS		1		0		0		70		308		70		440.0

		6		19.4		43.9		7.1		0.4		TPSF		2		388		878		142		8		1408		0.6				6				56.4		3.2		1.4		TPSF		2		0		1128		64		28		1192		43.8

		7		31.1		47.9		17.9		1.6		TPSH		2		622		958		358		32		1938		1.7				7				16.5		5		1.8		TPSH		2		0		330		100		36		430		36.0

		8		69.5				18.8				TS		2		1390		0		376		0		1766		0.0				8						6.7		8		TS		2		0		0		134		160		134		119.4

		9						33.1		9.2		T		2		0		0		662		184		662		27.8				9						18.1		12.2		T		2		0		0		362		244		362		67.4

		10				40.5		17.1		0.7		TP		2		0		810		342		14		1152		1.2				10				48.3		1.5		2.8		TP		2		0		966		30		56		996		186.7

		11		22.7		31.2		23.11		0.8		TPSH		3		454		624		462.2		16		1540.2		1.0				11				50.7		1.3		3.2		TPSH		3		0		1014		26		64		1040		246.2

		12						35		0.9		T		3		0		0		700		18		700		2.6				12						8.5		4.6		T		3		0		0		170		92		170		54.1

		13				72.7		15.5		0.6		TP		3		0		1454		310		12		1764		0.7				13				32.8		1.9		0		TP		3		0		656		38		0		694		0.0

		14		41.3				20.4		2.1		TS		3		826		0		408		42		1234		3.4				14						7.3		7		TS		3		0		0		146		140		146		95.9

		15		32		49.4		3.5		0.5		TPSF		3		640		988		70		10		1698		0.6				15				53.6		4.6		9.8		TPSF		3		0		1072		92		196		1164		213.0

		16				36.2		28.2		0.6		TP		4		0		724		564		12		1288		0.9				16				34.1		3.2		0		TP		4		0		682		64		0		746		0.0

		17		70				23.7		6.1		TS		4		1400		0		474		122		1874		6.5				17						26.2		17.7		TS		4		0		0		524		354		524		67.6

		18						36.4		5.6		T		4		0		0		728		112		728		15.4				18						19.4		14.2		T		4		0		0		388		284		388		73.2

		19		28.6		37.5		20.5		1.5		TPSF		4		572		750		410		30		1732		1.7				19				19.6		4.5		3.9		TPSF		4		0		392		90		78		482		86.7

		20		13.8		55.7		9.9		0.5		TPSH		4		276		1114		198		10		1588		0.6				20				22.6		17.2		13.7		TPSH		4		0		452		344		274		796		79.7

																Sunnhemp		Pearl Millet		T-85		Weeds		Forage HM

										1		T		1		0		0		1314		866		2180		39.7

										2		TP		1		0		1576		254		62		1892		3.3

										3		TPSF		1		0		3162		210		56		3428		1.6

										4		TPSH		1		0		2960		120		378		3458		10.9

										5		TS		1		0		0		1288		1906		3194		59.7

										6		TPSF		2		0		2650		90		56		2796		2.0

										7		TPSH		2		0		3374		166		66		3606		1.8

										8		TS		2		0		0		768		1138		1906		59.7

										9		T		2		0		0		984		2430		3414		71.2

										10		TP		2		0		1558		218		456		2232		20.4

										11		TPSH		3		36		3314		500		128		3978		3.2

										12		T		3		0		0		1406		1272		2678		47.5

										13		TP		3		0		1690		146		104		1940		5.4

										14		TS		3		114		0		750		908		1772		51.2

										15		TPSF		3		0		1668		266		82		2016		4.1

										16		TP		4		0		3114		348		114		3576		3.2

										17		TS		4		76		0		724		1032		1832		56.3

										18		T		4		0		0		1260		1672		2932		57.0

										19		TPSF		4		0		2828		234		90		3152		2.9

										20		TPSH		4		0		1920		282		350		2552		13.7

																Sunnhemp		Pearl Millet		T-85		Weeds		Forage HA		Weed%

										1		T		1		0		0		182		338		520		65.0

										2		TP		1		0		682		46		2		730		0.3

										3		TPSF		1		0		1092		18		32		1142		2.8

										4		TPSH		1		0		674		10		58		742		7.8

										5		TS		1		0		0		70		308		378		81.5

										6		TPSF		2		0		1128		64		28		1220		2.3

										7		TPSH		2		0		330		100		36		466		7.7

										8		TS		2		0		0		134		160		294		54.4

										9		T		2		0		0		362		244		606		40.3

										10		TP		2		0		966		30		56		1052		5.3

										11		TPSH		3		0		1014		26		64		1104		5.8

										12		T		3		0		0		170		92		262		35.1

										13		TP		3		0		656		38		0		694		0.0

										14		TS		3		0		0		146		140		286		49.0

										15		TPSF		3		0		1072		92		196		1360		14.4

										16		TP		4		0		682		64		0		746		0.0

										17		TS		4		0		0		524		354		878		40.3

										18		T		4		0		0		388		284		672		42.3

										19		TPSF		4		0		392		90		78		560		13.9

										20		TPSH		4		0		452		344		274		1070		25.6
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HA SAS

		Treat		Rep		Harv		Sunnhemp		Pearl Millet		T-85		Weeds		Forage HA		Weed%

		T		1		1		0		0		318		0		318		0

		TP		1		1		0		682		372		0		1054		0

		TPSF		1		1		1026		506		280		6		1812		0

		TPSH		1		1		888		636		302		26		1826		1

		TS		1		1		2074		0		456		104		2530		4

		TPSF		2		1		388		878		142		8		1408		1

		TPSH		2		1		622		958		358		32		1938		2

		TS		2		1		1390		0		376		0		1766		0

		T		2		1		0		0		662		184		662		28

		TP		2		1		0		810		342		14		1152		1

		TPSH		3		1		454		624		462.2		16		1540.2		1

		T		3		1		0		0		700		18		700		3

		TP		3		1		0		1454		310		12		1764		1

		TS		3		1		826		0		408		42		1234		3

		TPSF		3		1		640		988		70		10		1698		1

		TP		4		1		0		724		564		12		1288		1

		TS		4		1		1400		0		474		122		1874		7

		T		4		1		0		0		728		112		728		15

		TPSF		4		1		572		750		410		30		1732		2

		TPSH		4		1		276		1114		198		10		1588		1

		T		1		2		0		0		1314		866		2180		40

		TP		1		2		0		1576		254		62		1892		3

		TPSF		1		2		0		3162		210		56		3428		2

		TPSH		1		2		0		2960		120		378		3458		11

		TS		1		2		0		0		1288		1906		3194		60

		TPSF		2		2		0		2650		90		56		2796		2

		TPSH		2		2		0		3374		166		66		3606		2

		TS		2		2		0		0		768		1138		1906		60

		T		2		2		0		0		984		2430		3414		71

		TP		2		2		0		1558		218		456		2232		20

		TPSH		3		2		36		3314		500		128		3978		3

		T		3		2		0		0		1406		1272		2678		47

		TP		3		2		0		1690		146		104		1940		5

		TS		3		2		114		0		750		908		1772		51

		TPSF		3		2		0		1668		266		82		2016		4

		TP		4		2		0		3114		348		114		3576		3

		TS		4		2		76		0		724		1032		1832		56

		T		4		2		0		0		1260		1672		2932		57

		TPSF		4		2		0		2828		234		90		3152		3

		TPSH		4		2		0		1920		282		350		2552		14

		T		1		3		0		0		182		338		520		65

		TP		1		3		0		682		46		2		730		0

		TPSF		1		3		0		1092		18		32		1142		3

		TPSH		1		3		0		674		10		58		742		8

		TS		1		3		0		0		70		308		378		81

		TPSF		2		3		0		1128		64		28		1220		2

		TPSH		2		3		0		330		100		36		466		8

		TS		2		3		0		0		134		160		294		54

		T		2		3		0		0		362		244		606		40

		TP		2		3		0		966		30		56		1052		5

		TPSH		3		3		0		1014		26		64		1104		6

		T		3		3		0		0		170		92		262		35

		TP		3		3		0		656		38		0		694		0

		TS		3		3		0		0		146		140		286		49

		TPSF		3		3		0		1072		92		196		1360		14

		TP		4		3		0		682		64		0		746		0

		TS		4		3		0		0		524		354		878		40

		T		4		3		0		0		388		284		672		42

		TPSF		4		3		0		392		90		78		560		14

		TPSH		4		3		0		452		344		274		1070		26





NV 2018

		Plot				Block		Harv		IVDOM		CP

		1		T		1		1		64.6		13.06

		2		TP		1		1		61.9		13.27

		3		TPSF		1		1		60.6		13.32

		4		TPSH		1		1		63.3		15.56

		5		TS		1		1		59.6		18.33

		6		TPSF		2		1		64.8		15.29

		7		TPSH		2		1		65.9		     12.91

		8		TS		2		1		56.4		14.56

		9		T		2		1		63.8		13.14

		10		TP		2		1		61.5		10.73

		11		TPSH		3		1		63.8		14

		12		T		3		1		62		14.36

		13		TP		3		1		63		10.84

		14		TS		3		1		59.5		16.01

		15		TPSF		3		1		59		14.95

		16		TP		4		1		65		11.53

		17		TS		4		1		57.9		14.7

		18		T		4		1		63.3		13.69

		19		TPSF		4		1		58.5		13.89

		20		TPSH		4		1		63.9		13.12

		1		T		1		2		50.5		10.2

		2		TP		1		2		52.3		10.72

		3		TPSF		1		2		51.2		9.19

		4		TPSH		1		2		53.1		9.4

		5		TS		1		2		49.9		10.92

		6		TPSF		2		2		50.5		8.29

		7		TPSH		2		2		52.1		10.38

		8		TS		2		2		50.5		        10.22

		9		T		2		2		52		11.49

		10		TP		2		2		51.8		9.02

		11		TPSH		3		2		52.7		8.62

		12		T		3		2		48.5		9.24

		13		TP		3		2		53.4		9.06

		14		TS		3		2		52.8		12.37

		15		TPSF		3		2		54.2		10.04

		16		TP		4		2		53.1		7.58

		17		TS		4		2		54.3		14.46

		18		T		4		2		48.9		10.71

		19		TPSF		4		2		51.5		9.65

		20		TPSH		4		2		48.6		8.48

		1		T		1		3		51.2		14.82

		2		TP		1		3		63.3		16.68

		3		TPSF		1		3		69.2		15.46

		4		TPSH		1		3		68.5		15.03

		5		TS		1		3		59.3		17.72

		6		TPSF		2		3		67.8		11.59

		7		TPSH		2		3		66		14.99

		8		TS		2		3		50.2		17.48

		9		T		2		3		56.6		18.98

		10		TP		2		3		65.2		11.24

		11		TPSH		3		3		65.5		16.34

		12		T		3		3		53.8		17.57

		13		TP		3		3		66.8		16.58

		14		TS		3		3		50.9		   14.56

		15		TPSF		3		3		63		13.19

		16		TP		4		3		64.1		10.14

		17		TS		4		3		47.2		13.84

		18		T		4		3		49.3		13.43

		19		TPSF		4		3		66.7		12.64

		20		TPSH		4		3		58.2		14.96





All harvest

		

								Sunnhemp		Pearl Millet		T-85		Weeds		Forage HA		Weed%

		T		1		1		0		0		318		0		318		0

		TP		1		1		0		682		372		0		1054		0

		TPSF		1		1		1026		506		280		6		1812		0.3311258278

		TPSH		1		1		888		636		302		26		1826		1.4238773275

		TS		1		1		2074		0		456		104		2530		4.1106719368

		TPSF		2		1		388		878		142		8		1408		0.5681818182

		TPSH		2		1		622		958		358		32		1938		1.6511867905

		TS		2		1		1390		0		376		0		1766		0

		T		2		1		0		0		662		184		662		27.7945619335

		TP		2		1		0		810		342		14		1152		1.2152777778

		TPSH		3		1		454		624		462.2		16		1540.2		1.0388261265

		T		3		1		0		0		700		18		700		2.5714285714

		TP		3		1		0		1454		310		12		1764		0.6802721088

		TS		3		1		826		0		408		42		1234		3.4035656402

		TPSF		3		1		640		988		70		10		1698		0.5889281508

		TP		4		1		0		724		564		12		1288		0.9316770186

		TS		4		1		1400		0		474		122		1874		6.5101387407

		T		4		1		0		0		728		112		728		15.3846153846

		TPSF		4		1		572		750		410		30		1732		1.7321016166

		TPSH		4		1		276		1114		198		10		1588		0.6297229219

		T		1		2		0		0		1314		866		2180		39.7247706422

		TP		1		2		0		1576		254		62		1892		3.2769556025

		TPSF		1		2		0		3162		210		56		3428		1.6336056009

		TPSH		1		2		0		2960		120		378		3458		10.9311740891

		TS		1		2		0		0		1288		1906		3194		59.6743894803

		TPSF		2		2		0		2650		90		56		2796		2.0028612303

		TPSH		2		2		0		3374		166		66		3606		1.8302828619

		TS		2		2		0		0		768		1138		1906		59.7061909759

		T		2		2		0		0		984		2430		3414		71.1775043937

		TP		2		2		0		1558		218		456		2232		20.4301075269

		TPSH		3		2		36		3314		500		128		3978		3.2176973353

		T		3		2		0		0		1406		1272		2678		47.498132935

		TP		3		2		0		1690		146		104		1940		5.3608247423

		TS		3		2		114		0		750		908		1772		51.2415349887

		TPSF		3		2		0		1668		266		82		2016		4.0674603175

		TP		4		2		0		3114		348		114		3576		3.1879194631

		TS		4		2		76		0		724		1032		1832		56.3318777293

		T		4		2		0		0		1260		1672		2932		57.0259208731

		TPSF		4		2		0		2828		234		90		3152		2.8553299492

		TPSH		4		2		0		1920		282		350		2552		13.7147335423

		T		1		3		0		0		182		338		520		65

		TP		1		3		0		682		46		2		730		0.2739726027

		TPSF		1		3		0		1092		18		32		1142		2.8021015762

		TPSH		1		3		0		674		10		58		742		7.8167115903

		TS		1		3		0		0		70		308		378		81.4814814815

		TPSF		2		3		0		1128		64		28		1220		2.2950819672

		TPSH		2		3		0		330		100		36		466		7.7253218884

		TS		2		3		0		0		134		160		294		54.4217687075

		T		2		3		0		0		362		244		606		40.2640264026

		TP		2		3		0		966		30		56		1052		5.3231939163

		TPSH		3		3		0		1014		26		64		1104		5.7971014493

		T		3		3		0		0		170		92		262		35.1145038168

		TP		3		3		0		656		38		0		694		0

		TS		3		3		0		0		146		140		286		48.951048951

		TPSF		3		3		0		1072		92		196		1360		14.4117647059

		TP		4		3		0		682		64		0		746		0

		TS		4		3		0		0		524		354		878		40.3189066059

		T		4		3		0		0		388		284		672		42.2619047619

		TPSF		4		3		0		392		90		78		560		13.9285714286

		TPSH		4		3		0		452		344		274		1070		25.6074766355
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Sheet1

		Unit		grams																										Unit		grams

		Plot		Sunnhemp		Pearl Millet		T-85		Weeds						Sunnhemp		Pearl Millet		T-85		Weeds		Forage HA		Weed%				Plot		Sunnhemp		Pearl Millet		T-85		Weeds						Sunnhemp		Pearl Millet		T-85		Weeds		Forage HA		Weed%

		1						15.9				T		1		0		0		318		0		318		0.0				1						9.1		16.9		T		1		0		0		182		338		182		185.7

		2				34.1		18.6				TP		1		0		682		372		0		1054		0.0				2				34.1		2.3		0.1		TP		1		0		682		46		2		728		4.3

		3		51.3		25.3		14		0.3		TPSF		1		1026		506		280		6		1812		0.3				3				54.6		0.9		1.6		TPSF		1		0		1092		18		32		1110		177.8

		4		44.4		31.8		15.1		1.3		TPSH		1		888		636		302		26		1826		1.4				4				33.7		0.5		2.9		TPSH		1		0		674		10		58		684		580.0

		5		103.7				22.8		5.2		TS		1		2074		0		456		104		2530		4.1				5						3.5		15.4		TS		1		0		0		70		308		70		440.0

		6		19.4		43.9		7.1		0.4		TPSF		2		388		878		142		8		1408		0.6				6				56.4		3.2		1.4		TPSF		2		0		1128		64		28		1192		43.8

		7		31.1		47.9		17.9		1.6		TPSH		2		622		958		358		32		1938		1.7				7				16.5		5		1.8		TPSH		2		0		330		100		36		430		36.0

		8		69.5				18.8				TS		2		1390		0		376		0		1766		0.0				8						6.7		8		TS		2		0		0		134		160		134		119.4

		9						33.1		9.2		T		2		0		0		662		184		662		27.8				9						18.1		12.2		T		2		0		0		362		244		362		67.4

		10				40.5		17.1		0.7		TP		2		0		810		342		14		1152		1.2				10				48.3		1.5		2.8		TP		2		0		966		30		56		996		186.7

		11		22.7		31.2		23.11		0.8		TPSH		3		454		624		462.2		16		1540.2		1.0				11				50.7		1.3		3.2		TPSH		3		0		1014		26		64		1040		246.2

		12						35		0.9		T		3		0		0		700		18		700		2.6				12						8.5		4.6		T		3		0		0		170		92		170		54.1

		13				72.7		15.5		0.6		TP		3		0		1454		310		12		1764		0.7				13				32.8		1.9		0		TP		3		0		656		38		0		694		0.0

		14		41.3				20.4		2.1		TS		3		826		0		408		42		1234		3.4				14						7.3		7		TS		3		0		0		146		140		146		95.9

		15		32		49.4		3.5		0.5		TPSF		3		640		988		70		10		1698		0.6				15				53.6		4.6		9.8		TPSF		3		0		1072		92		196		1164		213.0

		16				36.2		28.2		0.6		TP		4		0		724		564		12		1288		0.9				16				34.1		3.2		0		TP		4		0		682		64		0		746		0.0

		17		70				23.7		6.1		TS		4		1400		0		474		122		1874		6.5				17						26.2		17.7		TS		4		0		0		524		354		524		67.6

		18						36.4		5.6		T		4		0		0		728		112		728		15.4				18						19.4		14.2		T		4		0		0		388		284		388		73.2

		19		28.6		37.5		20.5		1.5		TPSF		4		572		750		410		30		1732		1.7				19				19.6		4.5		3.9		TPSF		4		0		392		90		78		482		86.7

		20		13.8		55.7		9.9		0.5		TPSH		4		276		1114		198		10		1588		0.6				20				22.6		17.2		13.7		TPSH		4		0		452		344		274		796		79.7

																Sunnhemp		Pearl Millet		T-85		Weeds		Forage HM

										1		T		1		0		0		1314		866		2180		39.7

										2		TP		1		0		1576		254		62		1892		3.3

										3		TPSF		1		0		3162		210		56		3428		1.6

										4		TPSH		1		0		2960		120		378		3458		10.9

										5		TS		1		0		0		1288		1906		3194		59.7

										6		TPSF		2		0		2650		90		56		2796		2.0

										7		TPSH		2		0		3374		166		66		3606		1.8

										8		TS		2		0		0		768		1138		1906		59.7

										9		T		2		0		0		984		2430		3414		71.2

										10		TP		2		0		1558		218		456		2232		20.4

										11		TPSH		3		36		3314		500		128		3978		3.2

										12		T		3		0		0		1406		1272		2678		47.5

										13		TP		3		0		1690		146		104		1940		5.4

										14		TS		3		114		0		750		908		1772		51.2

										15		TPSF		3		0		1668		266		82		2016		4.1

										16		TP		4		0		3114		348		114		3576		3.2

										17		TS		4		76		0		724		1032		1832		56.3

										18		T		4		0		0		1260		1672		2932		57.0

										19		TPSF		4		0		2828		234		90		3152		2.9

										20		TPSH		4		0		1920		282		350		2552		13.7

																Sunnhemp		Pearl Millet		T-85		Weeds		Forage HA		Weed%

										1		T		1		0		0		182		338		520		65.0

										2		TP		1		0		682		46		2		730		0.3

										3		TPSF		1		0		1092		18		32		1142		2.8

										4		TPSH		1		0		674		10		58		742		7.8

										5		TS		1		0		0		70		308		378		81.5

										6		TPSF		2		0		1128		64		28		1220		2.3

										7		TPSH		2		0		330		100		36		466		7.7

										8		TS		2		0		0		134		160		294		54.4

										9		T		2		0		0		362		244		606		40.3

										10		TP		2		0		966		30		56		1052		5.3

										11		TPSH		3		0		1014		26		64		1104		5.8

										12		T		3		0		0		170		92		262		35.1

										13		TP		3		0		656		38		0		694		0.0

										14		TS		3		0		0		146		140		286		49.0

										15		TPSF		3		0		1072		92		196		1360		14.4

										16		TP		4		0		682		64		0		746		0.0

										17		TS		4		0		0		524		354		878		40.3

										18		T		4		0		0		388		284		672		42.3

										19		TPSF		4		0		392		90		78		560		13.9

										20		TPSH		4		0		452		344		274		1070		25.6
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HA SAS

		Treat		Rep		Harv		Sunnhemp		Pearl Millet		T-85		Weeds		Forage HA		Weed%

		T		1		1		0		0		318		0		318		0

		TP		1		1		0		682		372		0		1054		0

		TPSF		1		1		1026		506		280		6		1812		0

		TPSH		1		1		888		636		302		26		1826		1

		TS		1		1		2074		0		456		104		2530		4

		TPSF		2		1		388		878		142		8		1408		1

		TPSH		2		1		622		958		358		32		1938		2

		TS		2		1		1390		0		376		0		1766		0

		T		2		1		0		0		662		184		662		28

		TP		2		1		0		810		342		14		1152		1

		TPSH		3		1		454		624		462.2		16		1540.2		1

		T		3		1		0		0		700		18		700		3

		TP		3		1		0		1454		310		12		1764		1

		TS		3		1		826		0		408		42		1234		3

		TPSF		3		1		640		988		70		10		1698		1

		TP		4		1		0		724		564		12		1288		1

		TS		4		1		1400		0		474		122		1874		7

		T		4		1		0		0		728		112		728		15

		TPSF		4		1		572		750		410		30		1732		2

		TPSH		4		1		276		1114		198		10		1588		1

		T		1		2		0		0		1314		866		2180		40

		TP		1		2		0		1576		254		62		1892		3

		TPSF		1		2		0		3162		210		56		3428		2

		TPSH		1		2		0		2960		120		378		3458		11

		TS		1		2		0		0		1288		1906		3194		60

		TPSF		2		2		0		2650		90		56		2796		2

		TPSH		2		2		0		3374		166		66		3606		2

		TS		2		2		0		0		768		1138		1906		60

		T		2		2		0		0		984		2430		3414		71

		TP		2		2		0		1558		218		456		2232		20

		TPSH		3		2		36		3314		500		128		3978		3

		T		3		2		0		0		1406		1272		2678		47

		TP		3		2		0		1690		146		104		1940		5

		TS		3		2		114		0		750		908		1772		51

		TPSF		3		2		0		1668		266		82		2016		4

		TP		4		2		0		3114		348		114		3576		3

		TS		4		2		76		0		724		1032		1832		56

		T		4		2		0		0		1260		1672		2932		57

		TPSF		4		2		0		2828		234		90		3152		3

		TPSH		4		2		0		1920		282		350		2552		14

		T		1		3		0		0		182		338		520		65

		TP		1		3		0		682		46		2		730		0

		TPSF		1		3		0		1092		18		32		1142		3

		TPSH		1		3		0		674		10		58		742		8

		TS		1		3		0		0		70		308		378		81

		TPSF		2		3		0		1128		64		28		1220		2

		TPSH		2		3		0		330		100		36		466		8

		TS		2		3		0		0		134		160		294		54

		T		2		3		0		0		362		244		606		40

		TP		2		3		0		966		30		56		1052		5

		TPSH		3		3		0		1014		26		64		1104		6

		T		3		3		0		0		170		92		262		35

		TP		3		3		0		656		38		0		694		0

		TS		3		3		0		0		146		140		286		49

		TPSF		3		3		0		1072		92		196		1360		14

		TP		4		3		0		682		64		0		746		0

		TS		4		3		0		0		524		354		878		40

		T		4		3		0		0		388		284		672		42

		TPSF		4		3		0		392		90		78		560		14

		TPSH		4		3		0		452		344		274		1070		26





NV 2018

		Plot				Block		Harv		IVDOM		CP

		1		T		1		1		64.6		13.06

		2		TP		1		1		61.9		13.27

		3		TPSF		1		1		60.6		13.32

		4		TPSH		1		1		63.3		15.56

		5		TS		1		1		59.6		18.33

		6		TPSF		2		1		64.8		15.29

		7		TPSH		2		1		65.9		     12.91

		8		TS		2		1		56.4		14.56

		9		T		2		1		63.8		13.14

		10		TP		2		1		61.5		10.73

		11		TPSH		3		1		63.8		14

		12		T		3		1		62		14.36

		13		TP		3		1		63		10.84

		14		TS		3		1		59.5		16.01

		15		TPSF		3		1		59		14.95

		16		TP		4		1		65		11.53

		17		TS		4		1		57.9		14.7

		18		T		4		1		63.3		13.69

		19		TPSF		4		1		58.5		13.89

		20		TPSH		4		1		63.9		13.12

		1		T		1		2		50.5		10.2

		2		TP		1		2		52.3		10.72

		3		TPSF		1		2		51.2		9.19

		4		TPSH		1		2		53.1		9.4

		5		TS		1		2		49.9		10.92

		6		TPSF		2		2		50.5		8.29

		7		TPSH		2		2		52.1		10.38

		8		TS		2		2		50.5		        10.22

		9		T		2		2		52		11.49

		10		TP		2		2		51.8		9.02

		11		TPSH		3		2		52.7		8.62

		12		T		3		2		48.5		9.24

		13		TP		3		2		53.4		9.06

		14		TS		3		2		52.8		12.37

		15		TPSF		3		2		54.2		10.04

		16		TP		4		2		53.1		7.58

		17		TS		4		2		54.3		14.46

		18		T		4		2		48.9		10.71

		19		TPSF		4		2		51.5		9.65

		20		TPSH		4		2		48.6		8.48

		1		T		1		3		51.2		14.82

		2		TP		1		3		63.3		16.68

		3		TPSF		1		3		69.2		15.46

		4		TPSH		1		3		68.5		15.03

		5		TS		1		3		59.3		17.72

		6		TPSF		2		3		67.8		11.59

		7		TPSH		2		3		66		14.99

		8		TS		2		3		50.2		17.48

		9		T		2		3		56.6		18.98

		10		TP		2		3		65.2		11.24

		11		TPSH		3		3		65.5		16.34

		12		T		3		3		53.8		17.57

		13		TP		3		3		66.8		16.58

		14		TS		3		3		50.9		   14.56

		15		TPSF		3		3		63		13.19

		16		TP		4		3		64.1		10.14

		17		TS		4		3		47.2		13.84

		18		T		4		3		49.3		13.43

		19		TPSF		4		3		66.7		12.64

		20		TPSH		4		3		58.2		14.96





All harvest

		

								Sunnhemp		Pearl Millet		T-85		Weeds		Forage HA		Weed%

		T		1		1		0		0		318		0		318		0

		TP		1		1		0		682		372		0		1054		0

		TPSF		1		1		1026		506		280		6		1812		0.3311258278

		TPSH		1		1		888		636		302		26		1826		1.4238773275

		TS		1		1		2074		0		456		104		2530		4.1106719368

		TPSF		2		1		388		878		142		8		1408		0.5681818182

		TPSH		2		1		622		958		358		32		1938		1.6511867905

		TS		2		1		1390		0		376		0		1766		0

		T		2		1		0		0		662		184		662		27.7945619335

		TP		2		1		0		810		342		14		1152		1.2152777778

		TPSH		3		1		454		624		462.2		16		1540.2		1.0388261265

		T		3		1		0		0		700		18		700		2.5714285714

		TP		3		1		0		1454		310		12		1764		0.6802721088

		TS		3		1		826		0		408		42		1234		3.4035656402

		TPSF		3		1		640		988		70		10		1698		0.5889281508

		TP		4		1		0		724		564		12		1288		0.9316770186

		TS		4		1		1400		0		474		122		1874		6.5101387407

		T		4		1		0		0		728		112		728		15.3846153846

		TPSF		4		1		572		750		410		30		1732		1.7321016166

		TPSH		4		1		276		1114		198		10		1588		0.6297229219

		T		1		2		0		0		1314		866		2180		39.7247706422

		TP		1		2		0		1576		254		62		1892		3.2769556025

		TPSF		1		2		0		3162		210		56		3428		1.6336056009

		TPSH		1		2		0		2960		120		378		3458		10.9311740891

		TS		1		2		0		0		1288		1906		3194		59.6743894803

		TPSF		2		2		0		2650		90		56		2796		2.0028612303

		TPSH		2		2		0		3374		166		66		3606		1.8302828619

		TS		2		2		0		0		768		1138		1906		59.7061909759

		T		2		2		0		0		984		2430		3414		71.1775043937

		TP		2		2		0		1558		218		456		2232		20.4301075269

		TPSH		3		2		36		3314		500		128		3978		3.2176973353

		T		3		2		0		0		1406		1272		2678		47.498132935

		TP		3		2		0		1690		146		104		1940		5.3608247423

		TS		3		2		114		0		750		908		1772		51.2415349887

		TPSF		3		2		0		1668		266		82		2016		4.0674603175

		TP		4		2		0		3114		348		114		3576		3.1879194631

		TS		4		2		76		0		724		1032		1832		56.3318777293

		T		4		2		0		0		1260		1672		2932		57.0259208731

		TPSF		4		2		0		2828		234		90		3152		2.8553299492

		TPSH		4		2		0		1920		282		350		2552		13.7147335423

		T		1		3		0		0		182		338		520		65

		TP		1		3		0		682		46		2		730		0.2739726027

		TPSF		1		3		0		1092		18		32		1142		2.8021015762

		TPSH		1		3		0		674		10		58		742		7.8167115903

		TS		1		3		0		0		70		308		378		81.4814814815

		TPSF		2		3		0		1128		64		28		1220		2.2950819672

		TPSH		2		3		0		330		100		36		466		7.7253218884

		TS		2		3		0		0		134		160		294		54.4217687075

		T		2		3		0		0		362		244		606		40.2640264026

		TP		2		3		0		966		30		56		1052		5.3231939163

		TPSH		3		3		0		1014		26		64		1104		5.7971014493

		T		3		3		0		0		170		92		262		35.1145038168

		TP		3		3		0		656		38		0		694		0

		TS		3		3		0		0		146		140		286		48.951048951

		TPSF		3		3		0		1072		92		196		1360		14.4117647059

		TP		4		3		0		682		64		0		746		0

		TS		4		3		0		0		524		354		878		40.3189066059

		T		4		3		0		0		388		284		672		42.2619047619

		TPSF		4		3		0		392		90		78		560		13.9285714286

		TPSH		4		3		0		452		344		274		1070		25.6074766355
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		Tifton 85		78		1560		240				330		260		120		200		70																		Mixture Half		5970
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Herbage Accumulation (lb DM/acre)



summary

		

								Seeded at 4/24/17		1st (6/9/17)												Seeded at 4/24/17		2nd(7/24/17)												Seeded at 4/24/17		3rd(9/8/17)												Seeded at 4/24/17		4th(10/20/17)												Total

								(g/m2)		Brachiaria		sorghum		sunnhemp		seeded total		weed				(g/m2)		Brachiaria		sorghum		sunnhemp		seeded total		weed				(g/m2)		Brachiaria		sorghum		sunnhemp		seeded total		weed				(g/m2)		Brachiaria		sorghum		sunnhemp		seeded total		weed				Brachiaria		sorghum		sunnhemp		seeded total		weed

								Brachiaria pure		0.6						0.6		0.6				Brachiaria pure		109.0						109.0		105.3				Brachiaria pure		106.3						106.3		13.1				Brachiaria pure		194.8						194.8		13.3				410.7						410.7		132.2

								Sorghum pure				112.2				112.2		0.3				Sorghum pure				223.0				223.0		56.0				Sorghum pure				41.4				41.4		25.9				Sorghum pure																376.6				376.6		82.2

								Sunnhemp pure						186.5		186.5		0.1				Sunnhemp pure						36.8		36.8		24.5				Sunnhemp pure						2.5		2.5		94.5				Sunnhemp pure																		225.7		225.7		119.1

								Half mix				91.3		162.3		253.6		0.0				Half mix		25.0		92.3		19.0		136.3		20.8				Half mix		110.7		1.6		0.0		112.2		29.1				Half mix		171.6						171.6		10.3				307.2		185.1		181.3		673.6		60.2

								Full mix				62.7		162.3		225.0		0.3				Full mix		9.8		75.3		19.5		104.5		21.0				Full mix		73.3		4.6		1.3		79.2		9.6				Full mix		113.6						113.6		9.0				196.7		142.5		183.1		522.2		39.8

								Seeded at 4/24/17		1st (6/9/17)												Seeded at 4/24/17		2nd (7/24/17)												Seeded at 4/24/17		3rd (9/8/17)												Seeded at 4/24/17		4th (10/20/17)

								CP(%)		Brachiaria		sorghum		sunnhemp		seeded total						CP(%)		Brachiaria		sorghum		sunnhemp		seeded total						CP(%)		Brachiaria		sorghum		sunnhemp		seeded total						CP(%)		Brachiaria		sorghum		sunnhemp		seeded total

								Brachiaria pure								22.6						Brachiaria pure								11.1						Brachiaria pure								11.9						Brachiaria pure								15.2

								Sorghum pure								10.7						Sorghum pure								8.2						Sorghum pure								12.8						Sorghum pure

								Sunnhemp pure								26.6						Sunnhemp pure								21.1						Sunnhemp pure								15.1						Sunnhemp pure

								Half mix				14.6		26.4		20.5						Half mix		11.4		9.2		18.7		10.2						Half mix		10.9		11.3				12.9						Half mix		16.0						16.2

								Full mix				14.0		24.5		21.2						Full mix		12.2		8.9		18.7		13.1						Full mix		12.8		10.9		11.3		12.6						Full mix		14.1						15.2

								Seeded at 4/24/17		1st (6/9/17)												Seeded at 4/24/17		2nd (7/24/17)												Seeded at 4/24/17		3rd (9/8/17)												Seeded at 4/24/17		4th (10/20/17)

								IVOMD(%)		Brachiaria		sorghum		sunnhemp		seeded total						IVOMD(%)		Brachiaria		sorghum		sunnhemp		seeded total						IVOMD(%)		Brachiaria		sorghum		sunnhemp		seeded total						IVOMD(%)		Brachiaria		sorghum		sunnhemp		seeded total

								Brachiaria pure								66.4						Brachiaria pure								59.6						Brachiaria pure								54.8						Brachiaria pure								55.5

								Sorghum pure								66.5						Sorghum pure								57.6						Sorghum pure								48.6						Sorghum pure

								Sunnhemp pure								65.1						Sunnhemp pure								61.0						Sunnhemp pure								66.4						Sunnhemp pure

								Half mix				67.0		65.9		67.8						Half mix		63.5		59.5		60.2		60.9						Half mix		58.9		38.8				55.4						Half mix		58.1						58.2

								Full mix				63.1		64.0		65.6						Full mix		62.5		59.6		56.9		63.9						Full mix		53.8		55.1		70.9		58.4						Full mix		58.9						57.6

										Cayman								Sorghum								Mixture Half								Mixture Half

										Harvest 1		Harvest 2		Harvest 3		Harvest 4		Harvest 1		Harvest 2		Harvest 3		Harvest 4		Harvest 1		Harvest 2		Harvest 3		Harvest 4		Harvest 1		Harvest 2		Harvest 3		Harvest 4

								Cayman		60		1090		1060		1950		0		0		0		0		0		250		1100		1710		0		100		730		1140

								Sorghum		0		0		0		0		1120		2230		414		0		913		920		0		0		1620		190		0		0

								Sunnhemp		0		0		0		0		0		0		0		0		1620		190		0		0		627		920		0		0
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Herbage accumulation (lb DM/acre)

Cayman
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SAS

		Treatment		Rep		Time		HM		CP		IVDOM

		B		1		1		0		.		.

		B		2		1		0		21.37		75.1

		B		3		1		0		.		.

		B		4		1		2.2		23.75		57.7

		S		1		1		81.4		12		72.4								Harvest 1		Harvest 2		Harvest 3		Harvest 4		Total										Total

		S		2		1		215.6		10.99		64.7						Cayman		55		1000		1000		1950		4005								Cayman		4005

		S		3		1		66		10.02		64.1						Sorghum		1120		2230		414		0		3764								Mixture Half		6710

		S		4		1		85.8		9.97		64.6						Sunnhemp		1860		370		25		0		2255								Mixture Full		5200

		SH		1		1		211.2		27.62		68.3						Mixture Half		2530		1360		1120		1700		6710

		SH		2		1		279.4		25.24		64.5						Mixture Full		2240		1040		790		1130		5200

		SH		3		1		116.6		30.06		.

		SH		4		1		138.6		27		62.5

		MH		1		1		347.6		19.38		65.8

		MH		2		1		292.6		20.67		62.2

		MH		3		1		39.6		24.2		73.6

		MH		4		1		334.4		17.88		69.7

		MT		1		1		202.4		23.77		68.3

		MT		2		1		426.8		13.7		57.7

		MT		3		1		149.6		26.54		67.9

		MT		4		1		121		23.33		71.2

		B		1		2		16		12.19		64.8

		B		2		2		183		12.28		57.4

		B		3		2		34		11.34		59.7

		B		4		2		203		8.65		56.5

		S		1		2		235		6.86		53.9

		S		2		2		192		10.66		59.4

		S		3		2		257		6.41		59.1

		S		4		2		208		9.02		57.9

		SH		1		2		66		15.86		57

		SH		2		2		10		24.36		67

		SH		3		2		50		20.65		53.9

		SH		4		2		21		23.4		66

		MH		1		2		122		10.2		61.4

		MH		2		2		123		10.41		64.8

		MH		3		2		162		8.4		54.5

		MH		4		2		138		11.7		62.9

		MT		1		2		83		11.22		60.6

		MT		2		2		58		12.74		67.6

		MT		3		2		108		14.37		65.7

		MT		4		2		169		14.22		61.8

		B		1		3		31.7		12.87		46.6

		B		2		3		235		11.95		60.3

		B		3		3		37.1		12.17		50.4

		B		4		3		121.4		10.66		61.9

		S		1		3		0.9		.		.

		S		2		3		94.1		11.66		62.4

		S		3		3		31.2		12.65		35

		S		4		3		39.4		14.13		48.5

		SH		1		3		0		.		.

		SH		2		3		0.5		.		.

		SH		3		3		0		.		.

		SH		4		3		9.4		15.09		66.4

		MH		1		3		68.6		15.26		51

		MH		2		3		101.7		11.05		58.2

		MH		3		3		47.1		13.46		54.8

		MH		4		3		231.8		11.86		57.5

		MT		1		3		11.1		12.24		52.8

		MT		2		3		195.5		9.74		56.5

		MT		3		3		7.6		12.12		56.4

		MT		4		3		102.4		16.12		68

		B		1		4		26.5		18.07		53.5

		B		2		4		449.8		11.78		58.3

		B		3		4		35.1		16.87		49.4

		B		4		4		267.8		13.95		60.6

		S		1		4		0		.		.

		S		2		4		0		.		.

		S		3		4		0		.		.

		S		4		4		0		.		.

		SH		1		4		0		.		.

		SH		2		4		0		.		.

		SH		3		4		0		.		.

		SH		4		4		0		.		.

		MH		1		4		58.7		17.53		56.7

		MH		2		4		233		15.36		58.3

		MH		3		4		51.5		18.31		57.9

		MH		4		4		343.1		13.73		59.9

		MT		1		4		11.7		16.59		57.1

		MT		2		4		138.9		14.3		61.5

		MT		3		4		23		15.12		54.1

		MT		4		4		280.9		14.73		57.8
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Herbage Accumulation (lb DM/acre)



CP

		

				1st (6/9/2017)				Harbage mass (g, 1m×1 line, measure 2 lines/11）												2nd (7/24/2017)				Harbage mass (g, 1m×50cm(include 2 line), 2 measurement per plot）												3rd (9/8/2017)				Harbage mass (g, 1m×50cm(include 2 line), 2 measurement per plot）												4th(10/26/2017)				Harbage mass (g, 1m×50cm(include 2 line), 2 measurement per plot）

								Brachiaria		Sorghum		Sunnhemp		weed		seeded Total								Brachiaria		Sorghum		Sunnhemp		weed		seeded Total								Brachiaria		Sorghum		Sunnhemp		weed		seeded Total								Brachiaria		Sorghum		Sunnhemp		weed		seeded Total

				Brashiaria
 Pure		Block1		0.0						0.5		0.0				Brashiaria
 Pure		Block1		8.0						1.5		8.0				Brashiaria
 Pure		Block1		15.9						1.3		15.9				Brashiaria
 Pure		Block1		13.3						0.7		13.3

						Block2		0.0						1.0		0.0						Block2		91.5						155.0		91.5						Block2		117.5						7.6		117.5						Block2		224.9						6.2		224.9

						Block3		0.0						1.0		0.0						Block3		17.0						1.0		17.0						Block3		18.6						3.4		18.6						Block3		17.6						3.7		17.6

						Block4		0.5						0.0		0.5						Block4		101.5						53.0		101.5						Block4		60.7						13.9		60.7						Block4		133.9						16.1		133.9

						Ave		0.1		0.0		0.0		0.6		0.1						Ave		54.5		0.0		0.0		52.6		54.5						Ave		53.2		0.0		0.0		6.5		53.2						Ave		97.4						6.7		97.4

				Sorghum
Pure		Block1				18.5				0.0		18.5				Sorghum
Pure		Block1				117.5				1.5		117.5				Sorghum
Pure		Block1				0.5				11.6		0.5				Sorghum
Pure		Block1

						Block2				49.0				1.0		49.0						Block2				96.0				55.5		96.0						Block2				47.1				4.8		47.1						Block2

						Block3				15.0				0.0		15.0						Block3				128.5				7.0		128.5						Block3				15.6				10.5		15.6						Block3

						Block4				19.5				0.0		19.5						Block4				104.0				48.0		104.0						Block4				19.7				25.0		19.7						Block4

						Ave		0.0		25.5		0.0		0.3		25.5						Ave		0.0		111.5		0.0		28.0		111.5						Ave		0.0		20.7		0.0		13.0		20.7						Ave

				Sunnhemp
Pure		Block1						48.0		0.5		48.0				Sunnhemp
Pure		Block1						33.0		10.5		33.0				Sunnhemp
Pure		Block1						0.0		8.7		0.0				Sunnhemp
Pure		Block1

						Block2						63.5		0.0		63.5						Block2						5.0		10.0		5.0						Block2						0.3		104.7		0.3						Block2

						Block3						26.5		0.0		26.5						Block3						25.0		8.0		25.0						Block3						0.0		33.0		0.0						Block3

						Block4						31.5		0.0		31.5						Block4						10.5		20.5		10.5						Block4						4.7		42.7		4.7						Block4

						Ave		0.0		0.0		42.4		0.1		42.4						Ave		0.0		0.0		18.4		12.3		18.4						Ave		0.0		0.0		1.2		47.2		1.2						Ave

				Half seed Mixture		Block1				41.0		38.0				79.0				Half seed Mixture		Block1		6.0		52.0		3.0		12.5		61.0				Half seed Mixture		Block1		32.3		2.0		0.0		22.1		34.3				Half seed Mixture		Block1		29.4						6.5		29.4

						Block2				15.0		51.5				66.5						Block2		2.0		43.0		16.5		3.5		61.5						Block2		50.9		0.0		0.0		18.9		50.9						Block2		116.5						7.5		116.5

						Block3				4.0		5.0				9.0						Block3		3.0		64.5		13.5		4.5		81.0						Block3		23.6		0.0		0.0		4.9		23.6						Block3		25.8						6.3		25.8

						Block4				23.0		53.0				76.0						Block4		39.0		25.0		5.0		21.0		69.0						Block4		114.6		1.2		0.2		12.4		115.9						Block4		171.6						0.5		171.6

						Ave		0.0		20.8		36.9		0.0		57.6						Ave		12.5		46.1		9.5		10.4		68.1						Ave		55.3		0.8		0.0		14.6		56.2						Ave		85.8						5.2		85.8

				Full seed Mixture		Block1				10.5		35.5		0.0		46.0				Full seed Mixture		Block1		3.0		30.0		8.5		3.0		41.5				Full seed Mixture		Block1		5.4		0.0		0.2		4.0		5.6				Full seed Mixture		Block1		5.9						2.3		5.9

						Block2				30.5		66.5		0.0		97.0						Block2		4.0		23.5		1.5		0.5		29.0						Block2		95.1		1.5		1.2		8.0		97.8						Block2		69.5						2.5		69.5

						Block3				6.5		27.5		0.0		34.0						Block3		2.5		45.0		6.5		2.0		54.0						Block3		3.1		0.7		0.1		2.1		3.8						Block3		11.5						10.3		11.5

						Block4				9.5		18.0		1.0		27.5						Block4		10.0		52.0		22.5		36.5		84.5						Block4		43.0		6.9		1.3		5.0		51.2						Block4		140.5						3.0		140.5

						Ave		0.0		14.3		36.9		0.3		51.1						Ave		4.9		37.6		9.8		10.5		52.3						Ave		36.6		2.3		0.7		4.8		39.6						Ave		56.8						4.5		56.8

				1st (6/9/2017)				Harbage mass (g/m2）												2nd (7/24/2017)				Harbage mass (g/m2）												3rd (9/8/2017)				Harbage mass (g/m2）												4th(10/26/2017)				Harbage mass (g/m2）												2017 total				Harbage accumulation (g/m2)

								Brachiaria		Sorghum		Sunnhemp		weed		seeded Total								Brachiaria		Sorghum		Sunnhemp		weed		seeded Total								Brachiaria		Sorghum		Sunnhemp		weed		seeded Total								Brachiaria		Sorghum		Sunnhemp		weed		seeded Total								Brachiaria		Sorghum		Sunhemp		weed		seeded Total

				Brashiaria
 Pure		Block1		0.0						2.2		0.0				Brashiaria
 Pure		Block1		16.0						3.0		16.0				Brashiaria
 Pure		Block1		31.7						2.5		31.7				Brashiaria
 Pure		Block1		26.5						1.3		26.5				Brashiaria
 Pure		Block1		74.2						9.0		74.2

						Block2		0.0						4.4		0.0						Block2		183.0						310.0		183.0						Block2		235.0						15.2		235.0						Block2		449.8						12.4		449.8						Block2		867.8						342.0		867.8

						Block3		0.0						4.4		0.0						Block3		34.0						2.0		34.0						Block3		37.1						6.8		37.1						Block3		35.1						7.3		35.1						Block3		106.2						20.5		106.2

						Block4		2.2						0.0		2.2						Block4		203.0						106.0		203.0						Block4		121.4						27.7		121.4						Block4		267.8						32.2		267.8						Block4		594.4						165.9		594.4

						Ave		0.6						2.8		0.6						Ave		109.0						105.3		109.0						Ave		106.3						13.1		106.3						Ave		194.8						13.3		194.8						Ave		410.7						134.4		410.7

				Sorghum
Pure		Block1				81.4				0.0		81.4				Sorghum
Pure		Block1				235.0				3.0		235.0				Sorghum
Pure		Block1				0.9				23.1		0.9				Sorghum
Pure		Block1				0.0				0.0		0.0				Sorghum
Pure		Block1				317.3				26.1		317.3

						Block2				215.6				4.4		215.6						Block2				192.0				111.0		192.0						Block2				94.1				9.6		94.1						Block2				0.0				0.0		0.0						Block2				501.7				125.0		501.7

						Block3				66.0				0.0		66.0						Block3				257.0				14.0		257.0						Block3				31.2				20.9		31.2						Block3				0.0				0.0		0.0						Block3				354.2				34.9		354.2

						Block4				85.8				0.0		85.8						Block4				208.0				96.0		208.0						Block4				39.4				50.0		39.4						Block4				0.0				0.0		0.0						Block4				333.2				146.0		333.2

						Ave				112.2				1.1		112.2						Ave				223.0				56.0		223.0						Ave				41.4				25.9		41.4						Ave				0.0				0.0		0.0						Ave				376.6				83.0		376.6

				Sunnhemp
Pure		Block1						211.2		2.2		211.2				Sunnhemp
Pure		Block1						66.0		21.0		66.0				Sunnhemp
Pure		Block1						0.0		17.3		0.0				Sunnhemp
Pure		Block1						0.0		0.0		0.0				Sunnhemp
Pure		Block1						277.2		40.5		277.2

						Block2						279.4		0.0		279.4						Block2						10.0		20.0		10.0						Block2						0.5		209.3		0.5						Block2						0.0		0.0		0.0						Block2						289.9		229.3		289.9

						Block3						116.6		0.0		116.6						Block3						50.0		16.0		50.0						Block3						0.0		66.0		0.0						Block3						0.0		0.0		0.0						Block3						166.6		82.0		166.6

						Block4						138.6		0.0		138.6						Block4						21.0		41.0		21.0						Block4						9.4		85.3		9.4						Block4						0.0		0.0		0.0						Block4						169.0		126.3		169.0

						Ave						186.5		0.6		186.5						Ave						36.8		24.5		36.8						Ave						2.5		94.5		2.5						Ave						0.0		0.0		0.0						Ave						225.7		119.5		225.7

				Half seed Mixture		Block1				180.4		167.2				347.6				Half seed Mixture		Block1		12.0		104.0		6.0		25.0		122.0				Half seed Mixture		Block1		64.6		4.0		0.0		44.2		68.6				Half seed Mixture		Block1		58.7		0.0		0.0		12.9		58.7				Half seed Mixture		Block1		135.3		288.4		173.2		82.1		596.9

						Block2				66.0		226.6				292.6						Block2		4.0		86.0		33.0		7.0		123.0						Block2		101.7		0.0		0.0		37.8		101.7						Block2		233.0		0.0		0.0		14.9		233.0						Block2		338.7		152.0		259.6		59.7		750.3

						Block3				17.6		22.0				39.6						Block3		6.0		129.0		27.0		9.0		162.0						Block3		47.1		0.0		0.0		9.8		47.1						Block3		51.5		0.0		0.0		12.5		51.5						Block3		104.6		146.6		49.0		31.3		300.2

						Block4				101.2		233.2				334.4						Block4		78.0		50.0		10.0		42.0		138.0						Block4		229.2		2.3		0.3		24.7		231.8						Block4		343.1		0.0		0.0		1.0		343.1						Block4		650.3		153.5		243.5		67.7		1047.3

						Ave				91.3		162.3				253.6						Ave		25.0		92.3		19.0		20.8		136.3						Ave		110.7		1.6		0.1		29.1		112.3						Ave		171.6		0.0		0.0		10.3		171.6						Ave		307.2		185.1		181.3		60.2		673.7

				Full seed Mixture		Block1				46.2		156.2		0.0		202.4				Full seed Mixture		Block1		6.0		60.0		17.0		6.0		83.0				Full seed Mixture		Block1		10.8		0.0		0.3		8.0		11.1				Full seed Mixture		Block1		11.7		0.0		0.0		4.6		11.7				Full seed Mixture		Block1		28.5		106.2		173.5		18.6		308.2

						Block2				134.2		292.6		0.0		426.8						Block2		8.0		47.0		3.0		1.0		58.0						Block2		190.2		3.0		2.3		16.0		195.5						Block2		138.9		0.0		0.0		4.9		138.9						Block2		337.1		184.2		297.9		21.9		819.2

						Block3				28.6		121.0		0.0		149.6						Block3		5.0		90.0		13.0		4.0		108.0						Block3		6.1		1.4		0.1		4.2		7.6						Block3		23.0		0.0		0.0		20.6		23.0						Block3		34.1		120.0		134.1		28.8		288.2

						Block4				41.8		79.2		4.4		121.0						Block4		20.0		104.0		45.0		73.0		169.0						Block4		86.0		13.8		2.6		10.0		102.4						Block4		280.9		0.0		0.0		5.9		280.9						Block4		386.9		159.6		126.8		93.3		673.3

						Ave				62.7		162.3		1.1		225.0						Ave		9.8		75.3		19.5		21.0		104.5						Ave		73.3		4.6		1.3		9.6		79.2						Ave		113.6		0.0		0.0		9.0		113.6						Ave		196.7		142.5		183.1		40.7		522.2





IVOMD

		

						1st (6/9/2017)				CP (％DM）												2nd (7/24/2017)				CP (％DM）												3rd (9/8/2017)				CP (％DM）												4th(10/26/2017)				CP (％DM）

										Brachiaria		Sorghum		Sunnhemp		seeded Mixed										Brachiaria		Sorghum		Sunnhemp		Seeded Mixed										Brachiaria		Sorghum		Sunnhemp		Seeded Mixed										Brachiaria		Sorghum		Sunnhemp		Seeded Mixed

						Brashiaria
 Pure		Block1								.						Brashiaria
 Pure		Block1								12.2						Brashiaria
 Pure		Block1								12.9						Brashiaria
 Pure		Block1								18.1

								Block2		23.3						21.4								Block2								12.3								Block2								12.0								Block2		12.3						11.8

								Block3								.								Block3								11.3								Block3								12.2								Block3								16.9

								Block4								23.8								Block4								8.7								Block4								10.7								Block4		11.1						14.0

								Ave		23.3						22.6								Ave								11.1								Ave								11.9								Ave		11.7						15.2

						Sorghum
Pure		Block1				10.9				12.0						Sorghum
Pure		Block1								6.9						Sorghum
Pure		Block1								.						Sorghum
Pure		Block1

								Block2				11.5				11.0								Block2								10.7								Block2								11.7								Block2

								Block3				10.7				10.0								Block3								6.4								Block3								12.7								Block3

								Block4				9.4				10.0								Block4								9.0								Block4								14.1								Block4

								Ave				10.6				10.7								Ave								8.2								Ave								12.8								Ave

						Sunnhemp
Pure		Block1						25.5		27.6						Sunnhemp
Pure		Block1								15.9						Sunnhemp
Pure		Block1								.						Sunnhemp
Pure		Block1

								Block2						19.9		25.2								Block2								24.4								Block2								.								Block2

								Block3								30.1								Block3								20.7								Block3								.								Block3

								Block4						26.2		27.0								Block4								23.4								Block4								15.1								Block4

								Ave						23.9		27.5								Ave								21.1								Ave								15.1								Ave

						Half seed Mixture		Block1				16.6		24.8		19.4						Half seed Mixture		Block1		11.3		7.9		19.5		10.2						Half seed Mixture		Block1		11.3		11.6				15.3						Half seed Mixture		Block1								17.5

								Block2				17.2		24.8		20.7								Block2		15.1		12.9		19.8		10.4								Block2		8.5						11.1								Block2		17.1						15.4

								Block3				13.3		30.6		24.2								Block3		10.3		7.4		17.2		8.4								Block3		12.3						13.5								Block3								18.3

								Block4				11.4		25.4		17.9								Block4		8.9		8.7		18.4		11.7								Block4		11.7		11.1				11.9								Block4		14.8						13.7

								Ave				14.6		26.4		20.5								Ave		11.4		9.2		18.7		10.2								Ave		10.9		11.3				12.9								Ave		16.0						16.2

						Full seed Mixture		Block1				19.4		28.3		23.8						Full seed Mixture		Block1		11.1		8.0		18.5		11.2						Full seed Mixture		Block1		15.3						12.2						Full seed Mixture		Block1								16.6

								Block2				10.4		16.0		13.7								Block2		12.8		10.9		22.4		12.7								Block2		7.6		7.6		11.3		9.7								Block2		14.9						14.3

								Block3				13.5		29.3		26.5								Block3		11.7		7.3		15.4		14.4								Block3		13.3						12.1								Block3								15.1

								Block4				12.4		24.3		23.3								Block4		13.3		9.4		18.4		14.2								Block4		15.0		14.3				16.1								Block4		13.3						14.7

								Ave				14.0		24.5		21.2								Ave		12.2		8.9		18.7		13.1								Ave		12.8		10.9		11.3		12.6								Ave		14.1						15.2





schedule

		

						1st (6/9/2017)				IVOMD (％）												2nd (7/24/2017)				IVOMD (％）												3rd (9/8/2017)				IVOMD (％）												4th(10/26/2017)				IVOMD (％）

										Brachiaria		Sorghum		Sunnhemp		seeded Mixed										Brachiaria		Sorghum		Sunnhemp		Seeded Mixed										Brachiaria		Sorghum		Sunnhemp		Seeded Mixed										Brachiaria		Sorghum		Sunnhemp		Seeded Mixed

						Brashiaria
 Pure		Block1								.						Brashiaria
 Pure		Block1								64.8						Brashiaria
 Pure		Block1								46.6						Brashiaria
 Pure		Block1								53.5

								Block2		64						75.1								Block2								57.4								Block2								60.3								Block2		55.2						58.3

								Block3								.								Block3								59.7								Block3								50.4								Block3								49.4

								Block4								57.7								Block4								56.5								Block4								61.9								Block4		64.1						60.6

								Ave		64.0						66.4								Ave								59.6								Ave								54.8								Ave		59.65						55.45

						Sorghum
Pure		Block1				69.3				72.4						Sorghum
Pure		Block1								53.9						Sorghum
Pure		Block1								.						Sorghum
Pure		Block1

								Block2				66.3				64.7								Block2								59.4								Block2								62.4								Block2

								Block3				67.1				64.1								Block3								59.1								Block3								35.0								Block3

								Block4				63.2				64.6								Block4								57.9								Block4								48.5								Block4

								Ave				66.5				66.5								Ave								57.6								Ave								48.6								Ave

						Sunnhemp
Pure		Block1						66.6		68.3						Sunnhemp
Pure		Block1								57.0						Sunnhemp
Pure		Block1								.						Sunnhemp
Pure		Block1

								Block2						57.1		64.5								Block2								67.0								Block2								.								Block2

								Block3						74.3		.								Block3								53.9								Block3								.								Block3

								Block4						64.5		62.5								Block4								66.0								Block4								66.4								Block4

								Ave						65.6		65.1								Ave								61.0								Ave								66.4								Ave

						Half seed Mixture		Block1				67.3		64.7		65.8						Half seed Mixture		Block1		67.6		57.6		55.5		61.4						Half seed Mixture		Block1		55.8		38.8				51.0						Half seed Mixture		Block1								56.7

								Block2				67.3		64.2		62.2								Block2		67.8		67.5		70.0		64.8								Block2		63.1						58.2								Block2		60.5						58.3

								Block3				71.4		69.7		73.6								Block3		60.8		53.8		60.2		54.5								Block3		60.8						54.8								Block3								57.9

								Block4				61.9		64.8		69.7								Block4		57.6		59.1		55.1		62.9								Block4		55.7						57.5								Block4		55.6						59.9

								Ave				67.0		65.9		67.8								Ave		63.5		59.5		60.2		60.9								Ave		58.9		38.8				55.4								Ave		58.05						58.2

						Full seed Mixture		Block1				53.8		68.8		68.3						Full seed Mixture		Block1		68.8		58.6		56.5		60.6						Full seed Mixture		Block1		35.2						52.8						Full seed Mixture		Block1								57.1

								Block2				60.9		52.9		57.7								Block2		71.4		66.0		53.9		67.6								Block2		57.3		43.0		70.9		56.5								Block2		62.8						61.5

								Block3				67.3		69.4		67.9								Block3		47.2		55.4		60.4		65.7								Block3		55.9						56.4								Block3								54.1

								Block4				70.2		65		71.2								Block4		62.4		58.5		56.6		61.8								Block4		66.6		67.2				68.0								Block4		55						57.8

								Ave				63.1		64.0		65.6								Ave		62.5		59.6		56.9		63.9								Ave		53.8		55.1		70.9		58.4								Ave		58.9						57.625





Plan Plot

		

				Tropical Mixture Study 2017				Mixture treatment

				#First cut at 6weeks from seeding and then 4 (6)  weeks				1		Brachiaria

				Cut height: 6"				2		Sorghum

				No fertilizer each cut				3		Sunhemp

				Description:		Date:		4		Half mixture

				seeded		4/24/2017		5		Full mixture

				count germination number		5/1/2017

				Pre soil collection		5/1/2017

				Fertilizer application		5/1/2017

				count germination number		5/8/2017

				count germination number		5/15/2017

				6 weeks		6/9/2017 *apply N fertilizer

				6 weeks		7/24/2017*apply N fertil

				6 weeks		9/8/2017*apply N fertil

				6 weeks		10/27/2017

				Post soil collection		10/27/2017

				grass height

				Light interception top and bottom

				Herbagemass		7 inchs height, 2 lines *1m (separete), cut by scissors

						Botanical composition,  divide into species

				Nutrient value		CP, IVDOM

				All plot cut by mower machine		7 inchs.

				Stubble Herbagemass		ground leve, 2 lines *0.5m(mixed), cut by scissors

				(only first evoluation)		Botanical composition

						Leaf stem ratio

				Soil pre, post		N fixation





germination

		Fence area_ 30 acres Pasture - 2017

				68.5 m

		23.5 m

				I		NEW						NEW						505						UBOM						UBOM						BL						505						RM						RM						GA						BL						GA

								a						b						1						2						3						4						5						6						7						8						9						10

				II		NEW						NEW						UBOM						RM						UBOM						GA						GA						505						RM						BL						505						BL

								c						d						11						12						13						14						15						16						17						18						19						20

				III		NEW						NEW						RM						RM						BL						GA						GA						505						UBOM						BL						UBOM						505

								e						f						21						22						23						24						25						26						27						28						29						30

				IV		NEW						NEW						RM						RM						UBOM						BL						505						BL						UBOM						GA						GA						505

								g						h						31						32						33						34						35						36						37						38						39						40

																																																																																Flag

		14.5 m

																																																																																				seed rate

								I		1						5						3						4						2														II		5						4						1						3						2								1		Brachiaria		10 lb/ace		1121g/10a

																																																																																		2		Sorgum		20 lb/acre		2242g/10a

																																																																																		3		Sunhemp		25 lb/acre		2802g/10a

								III		1						4						5						2						3														IV		3						1						4						2						5								4		Mixture 1/2 seeding rate

																																																																																		5		Mixture full seeding rate

																																																																								Gate

																																																																																				10		m2		50		147.0588235294

																																																																																				1000		m2		5000

																																																																																				fertilizer rate		N		P		K

																																																																																				Pre(5/1/2017)		30kg/ha		30kg/ha		30kg/ha

																																																																																				*300kg/ha of 10-10-10

																																																																																				1st(6/9/2017)		50kg/ha

																																																																																				2nd(7/24/2017)		50kg/ha

																																																																																				3rd(9/8/2017)		50kg/ha

																																																																																				*Only as urea



2.5 m

4 m

1.5 m

1.5 m

N

2 m

4 m

4.5 m

4 m

2 m

6 m

3 m



First evo 2017.6.9

		

				Germination number								50cm per low, three time in each plots

				05/01/17								*brachiaria is not good.  We need to recount next week.																																				1st week

				Block		Ⅰ																				Block		Ⅱ																				Block		average

				Treatment		1		2		3		4						5								Treatment		1		2		3		4						5								Treatment		1		2		3		4						5

				Species		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp				Species		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp				Species		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp

				Count 1		2		10		7		4		6		9		4		3		12				Count 1		3		11		10		1		2		7		1		6		11				Average				7.2		10.4				4.2		7.3				5.2		10.4

				Count 2		4		7		6		1		3		9		8		9		10				Count 2		3		8		20		3		6		7		2		6		11

				Count 3		4		6		12		0		2		11		2		6		5				Count 3		6		10		11		2		4		3		4		5		16

				Average		3.3		7.7		8.3		1.7		3.7		9.7		4.7		6.0		9.0				Average		4.0		9.7		13.7		2.0		4.0		5.7		2.3		5.7		12.7

				Block		Ⅲ																				Block		Ⅳ

				Treatment		1		2		3		4						5								Treatment		1		2		3		4						5

				Species		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp				Species		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp

				Count 1		4		8		12		0		4		10		0		3		9				Count 1		2		7		11		1		4		5		0		5		9

				Count 2		2		4		7		3		8		6		0		7		5				Count 2		3		6		11		3		6		6		1		3		12

				Count 3		4		6		10		2		2		4		0		4		11				Count 3		1		3		8		2		3		10		1		5		14

				Average		3.3		6.0		9.7		1.7		4.7		6.7		0.0		4.7		8.3				Average		2.0		5.3		10.0		2.0		4.3		7.0		0.7		4.3		11.7

				Germination number								50cm per low, three time in each plots

				05/08/17

				Block		Ⅰ																				Block		Ⅱ																				2 weeks		Avegrage

				Treatment		1		2		3		4						5								Treatment		1		2		3		4						5								Treatment		1		2		3		4						5

				Species		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp				Species		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp				Species		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp

				Count 1		1		9		5		4		7		9		0		0		8				Count 1		5		6		6		1		5		14		2		3		15				number		2.5		6.3		7.8		1.3		4.1		8.1		0.9		4.6		11.0

				Count 2		2		7		8		1		9		10		1		6		22				Count 2		3		8		7		1		1		6		1		6		13

				Count 3		2		4		7		0		1		9		1		4		8				Count 3		4		6		7		1		2		7		1		9		8

				Average		1.7		6.7		6.7		1.7		5.7		9.3		0.7		3.3		12.7				Average		4.0		6.7		6.7		1.0		2.7		9.0		1.3		6.0		12.0

				Block		Ⅲ																				Block		Ⅳ

				Treatment		1		2		3		4						5								Treatment		1		2		3		4						5

				Species		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp				Species		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp		Brachiaria		Sorghum		Sunhemp

				Count 1		4		7		9		0		4		9		1		3		10				Count 1		0		3		8		2		4		9		2		6		9

				Count 2		3		9		6		1		3		9		1		5		7				Count 2		3		5		11		2		5		5		0		2		12

				Count 3		1		6		12		1		2		6		1		6		12				Count 3		2		5		8		2		6		4		0		5		8

				Average		2.7		7.3		9.0		0.7		3.0		8.0		1.0		4.7		9.7				Average		1.7		4.3		9.0		2.0		5.0		6.0		0.7		4.3		9.7





2nd evo 2017.7.24

		Mix tropical study 2017

		Date 6/9/2017

		First hervest (6week from seeding)						LAI																				Grass height(inches)												Harbage mass (g, 1m×1 line/11line）																Suttble mass (g, 0.5m × 2 lines)

		Plot		Rep(Block)		number		Above1		Below1		LAI1		Above2		Below2		LAI2		Above3		Below3		LAI3		LAI-Ave		1		2		3		4		5		Ave		Brachia 1		Brachia 2		Sorghum 1		Sorghum 2		Sunhemp 1		Sunemp 2		weed 1		weed 2		Br Leaf		Br Stem		Sor Leaf		Sor Stem		Sun Leaf		Sun Stem

		1		Ⅰ		11		857		524		0.39		620		287		0.54		890		794		0.11		0.34		6		8		7		7		6		6.8		0		0										1				4		1

				Ⅱ		18		611		166		0.73		950		74		0.92		627		161		0.74		0.80		9		9		12		8		10		9.6														1		1		2		2

				Ⅲ		10		1199		72		0.94		804		500		0.38		615		479		0.22		0.51		3		6		7		8		6		6														2		0		1		1

				Ⅳ		4		985		572		0.42		1247		63		0.95		1188		386		0.68		0.68		12		9		9		9		12		10.2		1																2		2

		2		Ⅰ		15		702		191		0.73		934		285		0.69		1161		324		0.72		0.71		28		25		18		19		20		22						23		14														1		6

				Ⅱ		20		623		77		0.88		602		62		0.90		623		69		0.89		0.89		29		28		27		36		25		29						53		45						2		0						1		4

				Ⅲ		7		802		134		0.83		971		63		0.94		1038		188		0.82		0.86		22		24		19		22		31		23.6						19		11														2		13

				Ⅳ		2		957		129		0.87		916		169		0.82		602		99		0.84		0.84		30		29		24		24		31		27.6						24		15														2		13

		3		Ⅰ		13		1135		59		0.95		799		45		0.94		957		63		0.93		0.94		34		33		32		25		35		31.8										38		58				1										3		8

				Ⅱ		19		611		21		0.97		669		13		0.98		638		27		0.96		0.97		32		42.5		34		36		30		34.9										42		85														7		8

				Ⅲ		6		1193		132		0.89		1165		161		0.86		1012		130		0.87		0.87		24		17		17		24		19		20.2										22		31														2		4

				Ⅳ		5		1147		17		0.99		1180		13		0.99		976		10		0.99		0.99		25		29		48.5		31		32		33.1										17		46														1		7

		4		Ⅰ		14		817		20		0.98		739		36		0.95		752		69		0.91		0.95		47		46.5		42.5		44		32.5		42.5		0		0		25		57		33		43						0		1		0		3		1		7

				Ⅱ		17		828		16		0.98		692		47		0.93		697		76		0.89		0.93		44		35		50		33		36		39.6		0				11		19		59		44										0		3		1		3

				Ⅲ		9		1209		313		0.74		1076		262		0.76		1083		480		0.56		0.68		19		19		15		15		17		17						2		6		9		1		0								1		1		2		2

				Ⅳ		3		855		31		0.96		1003		71		0.93		943		39		0.96		0.95		40		32		39.5		36		32		35.9						25		21		53		53						0		0		1		4		1		9

		5		Ⅰ		12		1204		102		0.92		1190		73		0.94		861		60		0.93		0.93		26		26		28		20		23		24.6		0		0		10		11		28		43						0		0		1		4		1		4

				Ⅱ		16		1067		36		0.97		1042		23		0.98		747		12		0.98		0.98		46		43		48		41		46		44.8						40		21		66		67										1		11		1		1

				Ⅲ		8		1164		63		0.95		1014		165		0.84		1064		102		0.90		0.90		36		21		27		27		31		28.4						4		9		26		29										1		2		2		8

				Ⅳ		1		708		57		0.92		1033		47		0.95		763		31		0.96		0.94		27		29		32		36		36		32		0				9		10		19		17				2						1		6		1		1

																																								Harbage mass (g, 1m×1 line/11line, measure 2 lines）

																																								Brachia 1		Brachia 2		Sorghum 1		Sorghum 2		Sunhemp 1		Sunemp 2		weed 1		weed 2		Brachiaria		Sorghum		Sunhemp		weed		seeded Total

																																				Brashiaria
 Pure		Block1		0		0										1		0		0						0.5		0

																																						Block2		0		0										1		1		0						1		0

																																						Block3		0		0										2		0		0						1		0

																																						Block4		1		0										0		0		0.5						0		0.5

																																						Ave		0.25		0		0		0		0		0		1		0.25		0.125		0		0		0.625		0.125

																																				Sorghum
Pure		Block1						23		14						0		0				18.5				0		18.5

																																						Block2						53		45						2		0				49				1		49

																																						Block3						19		11						0		0				15				0		15

																																						Block4						24		15						0		0				19.5				0		19.5

																																						Ave		0		0		29.75		21.25		0		0		0.5		0		0		25.5		0		0.25		25.5

																																				Sunnhemp
Pure		Block1										38		58		0		1						48		0.5		48

																																						Block2										42		85		0		0						63.5		0		63.5

																																						Block3										22		31		0		0						26.5		0		26.5

																																						Block4										17		46		0		0						31.5		0		31.5

																																						Ave		0		0		0		0		29.75		55		0		0.25		0		0		42.375		0.125		42.375

																																				Half seed Mixture		Block1						25		57		33		43		0		0				41		38				79

																																						Block2						11		19		59		44		0		0				15		51.5				66.5

																																						Block3						2		6		9		1		0		0				4		5				9

																																						Block4						25		21		53		53		0		0				23		53				76

																																						Ave		0		0		15.75		25.75		38.5		35.25		0		0		0		20.75		36.875		0		57.625

																																				Full seed Mixture		Block1						10		11		28		43		0		0				10.5		35.5		0		46

																																						Block2						40		21		66		67		0		0				30.5		66.5		0		97

																																						Block3						4		9		26		29		0		0				6.5		27.5		0		34

																																						Block4						9		10		19		17		0		2				9.5		18		1		27.5

																																						Ave		0		0		15.75		12.75		34.75		39		0		0.5		0		14.25		36.875		0.25		51.125

																																								CP (％DM）																		IVOMD (％）

																																								Brachia		Sorghum		Sunhemp		seeded Mixed												Brachia		Sorghum		Sunhemp		seeded Mixed

																																				Brashiaria
 Pure		Block1																Brashiaria
 Pure		Block1

																																						Block2		23.3						21.4										Block2		64						75.1

																																						Block3																		Block3

																																						Block4								23.8										Block4								57.7

																																						Ave		23.3						22.6										Ave		64.0						66.4

																																				Sorghum
Pure		Block1				10.9				12.0								Sorghum
Pure		Block1				69.3				72.4

																																						Block2				11.5				11.0										Block2				66.3				64.7

																																						Block3				10.7				10.0										Block3				67.1				64.1

																																						Block4				9.4				10.0										Block4				63.2				64.6

																																						Ave				10.6				10.7										Ave				66.5				66.5

																																				Sunnhemp
Pure		Block1						25.5		27.6								Sunnhemp
Pure		Block1						66.6		68.3

																																						Block2						19.9		25.2										Block2						57.1		64.5

																																						Block3						30.1												Block3						74.3

																																						Block4						26.2		27.0										Block4						64.5		62.5

																																						Ave						25.4		26.6										Ave						65.6		65.1

																																				Half seed Mixture		Block1				16.6		24.8		19.4								Half seed Mixture		Block1				67.3		64.7		65.8

																																						Block2				17.2		24.8		20.7										Block2				67.3		64.2		62.2

																																						Block3				13.3		30.6		24.2										Block3				71.4		69.7		73.6

																																						Block4				11.4		25.4		17.9										Block4				61.9		64.8		69.7

																																						Ave				14.6		26.4		20.5										Ave				67.0		65.9		67.8

																																				Full seed Mixture		Block1				19.4		28.3		23.8								Full seed Mixture		Block1				53.8		68.8		68.3

																																						Block2				10.4		16.0		13.7										Block2				60.9		52.9		57.7

																																						Block3				13.5		29.3		26.5										Block3				67.3		69.4		67.9

																																						Block4				12.4		24.3		23.3										Block4				70.2		65		71.2

																																						Ave				14.0		24.5		21.2										Ave				63.1		64.0		65.6





3rd evo 2017.9.8

		Mix tropical study 2017

		Date 7/24/2017

		Second hervest (6week from 1st cut)						LAI																				Grass height(inches)												Harbage mass (g, 1m×50cm(include 2 line）

		Plot		Rep(Block)		number		Above1		Below1		LAI1		Above2		Below2		LAI2		Above3		Below3		LAI3		LAI-Ave		1		2		3		4		5		Ave		Brachia 1		Brachia 2		Sorghum 1		Sorghum 2		Sunhemp 1		Sunemp 2		weed 1		weed 2

		1		Ⅰ		11		671		140		0.79		655		237		0.64		757		286		0.62		0.68		14		14		15		14		17.5		14.9		9		7										3		0

				Ⅱ		18		611		12		0.98		628		3		1.00		666		6		0.99		0.99		29		36		45		36		35		36.2		123		60										129		181

				Ⅲ		10		759		215		0.72		664		205		0.69		733		245		0.67		0.69		18.5		35		14		17.5		12		19.4		30		4										1		1

				Ⅳ		4		761		31		0.96		675		14		0.98		671		6		0.99		0.98		47		35.5		44		41		36		40.7		121		82										40		66

		2		Ⅰ		15		701		72		0.90		709		101		0.86		707		145		0.79		0.85		40		46		46		50		45		45.4						123		112						2		1

				Ⅱ		20		800		18		0.98		836		13		0.98		835		18		0.98		0.98		40		56		48		44		59		49.4						74		118						64		47

				Ⅲ		7		678		38		0.94		352		42		0.88		668		68		0.90		0.91		59.5		46.5		50		57		48		52.2						89		168						1		13

				Ⅳ		2		733		25		0.97		718		15		0.98		716		23		0.97		0.97		66		61		56		59		57		59.8						79		129						47		49

		3		Ⅰ		13		627		161		0.74		652		155		0.76		644		92		0.86		0.79		25		25		22		19		16		21.4										39		27		12		9

				Ⅱ		19		637		325		0.49		668		117		0.82		775		139		0.82		0.71		29		19		17		40		10		23										8		2		14		6

				Ⅲ		6		646		248		0.62		661		159		0.76		623		174		0.72		0.70		26.5		24.5		33		32.5		23.5		28										5		45		3		13

				Ⅳ		5		695		101		0.85		633		58		0.91		630		76		0.88		0.88		34		32		21		25		35		29.4										6		15		15		26

		4		Ⅰ		14		633		106		0.83		635		82		0.87		668		59		0.91		0.87		29		36		55		20		30		34		8		4		32		72		3		3		17		8

				Ⅱ		17		625		123		0.80		609		94		0.85		623		59		0.91		0.85		16		36		27		55		48		36.4		0		4		50		36		8		25		5		2

				Ⅲ		9		660		129		0.80		726		94		0.87		733		168		0.77		0.82		57		40		48.5		51		42		47.7		2		4		76		53		15		12		6		3

				Ⅳ		3		753		44		0.94		716		22		0.97		723		49		0.93		0.95		57		46.5		44		48		52		49.5		36		42		24		26		1		9		14		28

		5		Ⅰ		12		611		107		0.82		616		128		0.79		609		53		0.91		0.84		30		25		28		29		45		31.4		2		4		39		21		10		7		1		5

				Ⅱ		16		709		177		0.75		627		237		0.62		646		63		0.90		0.76		10		36		32		36		36		30		3		5		24		23		0		3		0		1

				Ⅲ		8		690		94		0.86		740		91		0.88		745		119		0.84		0.86		32		44		39		45.5		40		40.1		3		2		18		72		10		3		2		2

				Ⅳ		1		609		23		0.96		602		24		0.96		645		24		0.96		0.96		56		45		60		51		47		51.8		6		14		32		72		21		24		23		50

																																								Harbage mass (g, 1m×50cm(include 2 line), 2 measurement per plot）

																																								Brachia 1		Brachia 2		Sorghum 1		Sorghum 2		Sunhemp 1		Sunemp 2		weed 1		weed 2		Brachiaria		Sorghum		Sunhemp		weed		seeded Total

																																				Brashiaria
 Pure		Block1		9		7										3		0		8.0						1.5		8.0

																																						Block2		123		60										129		181		91.5						155.0		91.5

																																						Block3		30		4										1		1		17.0						1.0		17.0

																																						Block4		121		82										40		66		101.5						53.0		101.5

																																						Ave		70.75		38.25		0		0		0		0		43.25		62		54.5		0.0		0.0		52.6		54.5

																																				Sorghum
Pure		Block1						123		112						2		1				117.5				1.5		117.5

																																						Block2						74		118						64		47				96.0				55.5		96.0

																																						Block3						89		168						1		13				128.5				7.0		128.5

																																						Block4						79		129						47		49				104.0				48.0		104.0

																																						Ave		0		0		91.25		131.75		0		0		28.5		27.5		0.0		111.5		0.0		28.0		111.5

																																				Sunnhemp
Pure		Block1										39		27		12		9						33.0		10.5		33.0

																																						Block2										8		2		14		6						5.0		10.0		5.0

																																						Block3										5		45		3		13						25.0		8.0		25.0

																																						Block4										6		15		15		26						10.5		20.5		10.5

																																						Ave		0		0		0		0		14.5		22.25		11		13.5		0.0		0.0		18.4		12.3		18.4

																																				Half seed Mixture		Block1		8		4		32		72		3		3		17		8		6.0		52.0		3.0		12.5		61.0

																																						Block2		0		4		50		36		8		25		5		2		2.0		43.0		16.5		3.5		61.5

																																						Block3		2		4		76		53		15		12		6		3		3.0		64.5		13.5		4.5		81.0

																																						Block4		36		42		24		26		1		9		14		28		39.0		25.0		5.0		21.0		69.0

																																						Ave		11.5		13.5		45.5		46.75		6.75		12.25		10.5		10.25		12.5		46.1		9.5		10.4		68.1

																																				Full seed Mixture		Block1		2		4		39		21		10		7		1		5		3.0		30.0		8.5		3.0		41.5

																																						Block2		3		5		24		23		0		3		0		1		4.0		23.5		1.5		0.5		29.0

																																						Block3		3		2		18		72		10		3		2		2		2.5		45.0		6.5		2.0		54.0

																																						Block4		6		14		32		72		21		24		23		50		10.0		52.0		22.5		36.5		84.5

																																						Ave		3.5		6.25		28.25		47		10.25		9.25		6.5		14.5		4.9		37.6		9.8		10.5		52.3

																																								CP (％DM）																		IVOMD (％）

																																								Brachia		Sorghum		Sunhemp		Seeded Mixed												Brachia		Sorghum		Sunhemp		Seeded Mixed

																																				Brashiaria
 Pure		Block1								12.2								Brashiaria
 Pure		Block1								64.8

																																						Block2								12.3										Block2								57.4

																																						Block3								11.3										Block3								59.7

																																						Block4								8.7										Block4								56.5

																																						Ave								11.1										Ave								59.6

																																				Sorghum
Pure		Block1								6.9								Sorghum
Pure		Block1								53.9

																																						Block2								10.7										Block2								59.4

																																						Block3								6.4										Block3								59.1

																																						Block4								9.0										Block4								57.9

																																						Ave								8.2										Ave								57.6

																																				Sunnhemp
Pure		Block1								15.9								Sunnhemp
Pure		Block1								57.0

																																						Block2								24.4										Block2								67.0

																																						Block3								20.7										Block3								53.9

																																						Block4								23.4										Block4								66.0

																																						Ave								21.1										Ave								61.0

																																				Half seed Mixture		Block1		11.3		7.9		19.5		10.2								Half seed Mixture		Block1		67.6		57.6		55.5		61.4

																																						Block2		15.1		12.9		19.8		10.4										Block2		67.8		67.5		70.0		64.8

																																						Block3		10.3		7.4		17.2		8.4										Block3		60.8		53.8		60.2		54.5

																																						Block4		8.9		8.7		18.4		11.7										Block4		57.6		59.1		55.1		62.9

																																						Ave		11.4		9.2		18.7		10.2										Ave		63.5		59.5		60.2		60.9

																																				Full seed Mixture		Block1		11.1		8.0		18.5		11.2								Full seed Mixture		Block1		68.8		58.6		56.5		60.6

																																						Block2		12.8		10.9		22.4		12.7										Block2		71.4		66.0		53.9		67.6

																																						Block3		11.7		7.3		15.4		14.4										Block3		47.2		55.4		60.4		65.7

																																						Block4		13.3		9.4		18.4		14.2										Block4		62.4		58.5		56.6		61.8

																																						Ave		12.2		8.9		18.7		13.1										Ave		62.5		59.6		56.9		63.9





4th evo 2017.10.26

		Mix tropical study 2017

		Date 9/8/2017

		third hervest (6week from 2nd cut)						LAI																				Grass height(inches)												Harbage mass (g, 1m×50cm(include 2 line）

		Plot		Rep(Block)		number		Above1		Below1		LAI1		Above2		Below2		LAI2		Above3		Below3		LAI3		LAI-Ave		1		2		3		4		5		Ave		Brachia 1		Brachia 2		Sorghum 1		Sorghum 2		Sunhemp 1		Sunemp 2		weed 1		weed 2

		1		Ⅰ		1		1442		176		0.88		1189		280		0.76		1107		149		0.87		0.84		6		13.5		11.5		10.5		15		11.3		27.2		4.5										1.4		1.1

				Ⅱ		8		1257		62		0.95		1577		59		0.96		1297		204		0.84		0.92		26.5		21.5		23.5		18.5		13.5		20.7		84.2		150.8										4.8		10.4

				Ⅲ		11		1290		273		0.79		1125		152		0.86		1275		466		0.63		0.76		15.5		20		15.5		14.5		10.5		15.2		22.9		14.2										4.5		2.3

				Ⅳ		17		1185		56		0.95		971		23		0.98		1477		222		0.85		0.93		21		19.5		20.5		24		18		20.6		99.8		21.6										6.3		21.4

		2		Ⅰ		5		1327		225		0.83		1412		806		0.43		1180		331		0.72		0.66		14.5		10.5		9		10		9.5		10.7						0.9								10.9		12.2

				Ⅱ		10		1289		489		0.62		1219		231		0.81		1482		363		0.76		0.73		23		29		16		26		38		26.4						33.2		60.9						1		8.6

				Ⅲ		14		1085		152		0.86		1179		249		0.79		1176		166		0.86		0.84		20.5		19		20		14.5		10.5		16.9						3		28.2						7.3		13.6

				Ⅳ		19		1461		413		0.72		1219		371		0.70		1379		176		0.87		0.76		13		33		36		28		35		29						11.5		27.9						15.1		34.9

		3		Ⅰ		3		1382		490		0.65		1485		683		0.54		1216		192		0.84		0.68		7		8		7		10		7		7.8														9.8		7.5

				Ⅱ		9		1262		11		0.99		1441		11		0.99		1324		15		0.99		0.99		14		15		18		17.5		16		16.1										0.5				94.8		114.5

				Ⅲ		15		1201		591		0.51		1452		454		0.69		1146		512		0.55		0.58		15		13		10		14.5		8		12.1														27.2		38.8

				Ⅳ		16		918		99		0.89		765		81		0.89		838		222		0.74		0.84		19		19		15		12		18		16.6										6.9		2.5		66.2		19.1

		4		Ⅰ		4		1283		281		0.78		1434		190		0.87		1509		317		0.79		0.81		13		13		16		17		14		14.6		16.8		47.8				4						20.8		23.4

				Ⅱ		7		1219		252		0.79		1454		287		0.80		1133		98		0.91		0.84		16		13		15		12		13.5		13.9		45.5		56.2										5.5		32.3

				Ⅲ		12		1628		346		0.79		1293		164		0.87		1161		420		0.64		0.77		16.5		10		16		14		13		13.9		41.6		5.5										5.6		4.2

				Ⅳ		18		1107		26		0.98		1322		39		0.97		966		29		0.97		0.97		25		27.5		26		17		43		27.7		133.7		95.5				2.3				0.3		17.3		7.4

		5		Ⅰ		2		1267		667		0.47		1395		264		0.81		1121		266		0.76		0.68		7		7		8		10		12		8.8		8.4		2.4						0.3				4.6		3.4

				Ⅱ		6		1071		59		0.94		1523		187		0.88		1352		304		0.78		0.87		22		15		26		16.5		18		19.5		92.7		97.5		1.8		1.2				2.3		7.8		8.2

				Ⅲ		13		1280		437		0.66		1306		278		0.79		1385		284		0.79		0.75		14.5		15		9		13.5		11.5		12.7		3.9		2.2		1.4						0.1		2.3		1.9

				Ⅳ		20		1082		65		0.94		896		122		0.86		654		143		0.78		0.86		26.5		32		25		26.5		27		27.4		21.3		64.7				13.8		2.6				1.9		8.1

		1						1293.5		141.75		0.8924345544		1215.5		128.5		0.8920742872		1289		260.25		0.7980802687		0.8608630368		17.25		18.625		17.75		16.875		14.25		16.95

		2						1290.5		319.75		0.7570763761		1257.25		414.25		0.6810337814		1304.25		259		0.8014417688		0.7465173088		17.75		22.875		20.25		19.625		23.25		20.75

		3						1190.75		297.75		0.7591980009		1285.75		307.25		0.7784698058		1131		235.25		0.7797720279		0.7724799449		13.75		13.75		12.5		13.5		12.25		13.15

		4						1107		26		0.9765130985		1322		39		0.9704992436		966		29		0.9699792961		0.972330546		25		27.5		26		17		43		27.7

		5						1175		307		0.7542476751		1280		212.75		0.8347360722		1128		249.25		0.7785378019		0.7891738497		17.5		17.25		17		16.625		17.125		17.1

																																								Harbage mass (g, 1m×50cm(include 2 line), 2 measurement per plot）

																																								Brachia 1		Brachia 2		Sorghum 1		Sorghum 2		Sunhemp 1		Sunemp 2		weed 1		weed 2		Brachiaria		Sorghum		Sunhemp		weed		seeded Total

																																				Brashiaria
 Pure		Block1		27.2		4.5										1.4		1.1		15.9						1.3		15.9

																																						Block2		84.2		150.8										4.8		10.4		117.5						7.6		117.5

																																						Block3		22.9		14.2										4.5		2.3		18.6						3.4		18.6

																																						Block4		99.8		21.6										6.3		21.4		60.7						13.9		60.7

																																						Ave		58.525		47.775		0		0		0		0		4.25		8.8		53.2		0.0		0.0		6.5		53.2

																																				Sorghum
Pure		Block1						0.9		0						10.9		12.2				0.5				11.6		0.5

																																						Block2						33.2		60.9						1		8.6				47.1				4.8		47.1

																																						Block3						3		28.2						7.3		13.6				15.6				10.5		15.6

																																						Block4						11.5		27.9						15.1		34.9				19.7				25.0		19.7

																																						Ave		0		0		12.15		29.25		0		0		8.575		17.325		0.0		20.7		0.0		13.0		20.7

																																				Sunnhemp
Pure		Block1										0		0		9.8		7.5						0.0		8.7		0.0

																																						Block2										0.5		0		94.8		114.5						0.3		104.7		0.3

																																						Block3										0		0		27.2		38.8						0.0		33.0		0.0

																																						Block4										6.9		2.5		66.2		19.1						4.7		42.7		4.7

																																						Ave		0		0		0		0		1.85		0.625		49.5		44.975		0.0		0.0		1.2		47.2		1.2

																																				Half seed Mixture		Block1		16.8		47.8		0		4		0		0		20.8		23.4		32.3		2.0		0.0		22.1		34.3

																																						Block2		45.5		56.2		0		0		0		0		5.5		32.3		50.9		0.0		0.0		18.9		50.9

																																						Block3		41.6		5.5		0		0		0		0		5.6		4.2		23.6		0.0		0.0		4.9		23.6

																																						Block4		133.7		95.5		0		2.3		0		0.3		17.3		7.4		114.6		1.2		0.2		12.4		115.9

																																						Ave		59.4		51.25		0		1.575		0		0.075		12.3		16.825		55.3		0.8		0.0		14.6		56.2

																																				Full seed Mixture		Block1		8.4		2.4		0		0		0.3		0		4.6		3.4		5.4		0.0		0.2		4.0		5.6

																																						Block2		92.7		97.5		1.8		1.2		0		2.3		7.8		8.2		95.1		1.5		1.2		8.0		97.8

																																						Block3		3.9		2.2		1.4		0		0		0.1		2.3		1.9		3.1		0.7		0.1		2.1		3.8

																																						Block4		21.3		64.7		0		13.8		2.6		0		1.9		8.1		43.0		6.9		1.3		5.0		51.2

																																						Ave		31.575		41.7		0.8		3.75		0.725		0.6		4.15		5.4		36.6		2.3		0.7		4.8		39.6

																																								CP (％DM）																		IVOMD (％）

																																								Brachia		Sorghum		Sunhemp		Seeded Mixed												Brachia		Sorghum		Sunhemp		Seeded Mixed

																																				Brashiaria
 Pure		Block1								12.9								Brashiaria
 Pure		Block1								46.6

																																						Block2								12.0										Block2								60.3

																																						Block3								12.2										Block3								50.4

																																						Block4								10.7										Block4								61.9

																																						Ave								11.9										Ave								54.8

																																				Sorghum
Pure		Block1																Sorghum
Pure		Block1

																																						Block2								11.7										Block2								62.4

																																						Block3								12.7										Block3								35.0

																																						Block4								14.1										Block4								48.5

																																						Ave								12.8										Ave								48.6

																																				Sunnhemp
Pure		Block1																Sunnhemp
Pure		Block1

																																						Block2																		Block2

																																						Block3																		Block3

																																						Block4								15.1										Block4								66.4

																																						Ave								15.1										Ave								66.4

																																				Half seed Mixture		Block1		11.3		11.6				15.3								Half seed Mixture		Block1		55.8		38.8				51.0

																																						Block2		8.5						11.1										Block2		63.1						58.2

																																						Block3		12.3						13.5										Block3		60.8						54.8

																																						Block4		11.7		11.1				11.9										Block4		55.7						57.5

																																						Ave		10.9		11.3				12.9										Ave		58.9		38.8				55.4

																																				Full seed Mixture		Block1		15.3						12.2								Full seed Mixture		Block1		35.2						52.8

																																						Block2		7.6		7.6		11.3		9.7										Block2		57.3		43.0		70.9		56.5

																																						Block3		13.3						12.1										Block3		55.9						56.4

																																						Block4		15.0		14.3				16.1										Block4		66.6		67.2				68.0

																																						Ave		12.8		10.9		11.3		12.6										Ave		53.8		55.1		70.9		58.4





		Mix tropical study 2017

		Date 10/26/2017

		third hervest (6week from 2nd cut)						LAI																				Grass height(inches)												Harbage mass (g, 1m×50cm(include 2 line）

		Plot		Rep(Block)		number		Above1		Below1		LAI1		Above2		Below2		LAI2		Above3		Below3		LAI3		LAI-Ave		1		2		3		4		5		Ave		Brachia 1		Brachia 2		Sorghum 1		Sorghum 2		Sunhemp 1		Sunemp 2		weed 1		weed 2

		1		Ⅰ		11		969		69		0.93		880		199		0.77		895		45		0.95		0.88		11		12		11		10		10		10.8		21.2		5.3										0		1.3

				Ⅱ		18		1045		17		0.98		1040		2		1.00		992		46		0.95		0.98		25		25		24.5		26		23		24.7		269.6		180.2										3.2		9.2

				Ⅲ		10		844		184		0.78		869		150		0.83		842		196		0.77		0.79		13		11.5		12		9.5		11		11.4		28.4		6.7										3.9		3.4

				Ⅳ		4		866		28		0.97		852		27		0.97		828		29		0.96		0.97		18		21.5		23		21.5		21		21		142.2		125.6										12.4		19.8

		2		Ⅰ		15

				Ⅱ		20

				Ⅲ		7

				Ⅳ		2

		3		Ⅰ		13

				Ⅱ		19

				Ⅲ		6

				Ⅳ		5

		4		Ⅰ		14		896		134		0.85		950		186		0.80		933		307		0.67		0.78		11		12.5		10		16.5		12		12.4		20.7		38										4.6		8.3

				Ⅱ		17		954		35		0.96		1009		144		0.86		973		37		0.96		0.93		17		15		16		17		14.5		15.9		128.1		104.9										0		14.9

				Ⅲ		9		918		129		0.86		878		81		0.91		980		135		0.86		0.88		13.5		9.5		12		9		11.5		11.1		42.6		8.9										6.2		6.3

				Ⅳ		3		864		18		0.98		774		36		0.95		842		32		0.96		0.96		15		23		20		25.5		13.5		19.4		203.2		139.9										0.6		0.4

		5		Ⅰ		12		840		142		0.83		899		449		0.50		1019		324		0.68		0.67		9.5		8		9.5		11		10		9.6		9		2.7										2.5		2.1

				Ⅱ		16		941		39		0.96		923		180		0.80		924		92		0.90		0.89		19		19.5		19.5		15		18.5		18.3		75		63.9										3.2		1.7

				Ⅲ		8		896		77		0.91		942		156		0.83		876		151		0.83		0.86		10		9		10		13		10		10.4		21		2										17.6		3

				Ⅳ		1		892		15		0.98		880		36		0.96		852		24		0.97		0.97		22		22		22		21		23.5		22.1		174.2		106.7										1		4.9

		1						931		74.5		0.9155456462		910.25		94.5		0.8919095552		889.25		79		0.9088866127		0.9054472714		16.75		17.5		17.625		16.75		16.25		16.975

		2

		3

		4						864		18		0.9791666667		774		36		0.9534883721		842		32		0.9619952494		0.9648834294		15		23		20		25.5		13.5		19.4

		5						892.25		68.25		0.9216883666		911		205.25		0.7747564339		917.75		147.75		0.8454826685		0.8473091563		15.125		14.625		15.25		15		15.5		15.1

																																								Harbage mass (g, 1m×50cm(include 2 line), 2 measurement per plot）

																																								Brachia 1		Brachia 2		Sorghum 1		Sorghum 2		Sunhemp 1		Sunemp 2		weed 1		weed 2		Brachiaria		Sorghum		Sunhemp		weed		seeded Total

																																				Brashiaria
 Pure		Block1		21.2		5.3										0		1.3		13.3						0.7		13.3

																																						Block2		269.6		180.2										3.2		9.2		224.9						6.2		224.9

																																						Block3		28.4		6.7										3.9		3.4		17.6						3.7		17.6

																																						Block4		142.2		125.6										12.4		19.8		133.9						16.1		133.9

																																						Ave		115.35		79.45		0		0		0		0		4.875		8.425		97.4						6.7		97.4

																																				Sorghum
Pure		Block1

																																						Block2

																																						Block3

																																						Block4

																																						Ave		0		0		0		0		0		0		0		0

																																				Sunnhemp
Pure		Block1

																																						Block2

																																						Block3

																																						Block4

																																						Ave		0		0		0		0		0		0		0		0

																																				Half seed Mixture		Block1		20.7		38										4.6		8.3		29.4						6.5		29.4

																																						Block2		128.1		104.9										0		14.9		116.5						7.5		116.5

																																						Block3		42.6		8.9										6.2		6.3		25.8						6.3		25.8

																																						Block4		203.2		139.9										0.6		0.4		171.6						0.5		171.6

																																						Ave		98.65		72.925		0		0		0		0		2.85		7.475		85.8						5.2		85.8

																																				Full seed Mixture		Block1		9		2.7										2.5		2.1		5.9						2.3		5.9

																																						Block2		75		63.9										3.2		1.7		69.5						2.5		69.5

																																						Block3		21		2										17.6		3		11.5						10.3		11.5

																																						Block4		174.2		106.7										1		4.9		140.5						3.0		140.5

																																						Ave		69.8		43.825		0		0		0		0		6.075		2.925		56.8						4.5		56.8

																																								CP (％DM）																		IVOMD (％）

																																								Brachia		Sorghum		Sunhemp		Seeded Mixed												Brachia		Sorghum		Sunhemp		Seeded Mixed

																																				Brashiaria
 Pure		Block1								18.1								Brashiaria
 Pure		Block1								53.5

																																						Block2		12.3						11.8										Block2		55.2						58.3

																																						Block3								16.9										Block3								49.4

																																						Block4		11.1						14.0										Block4		64.1						60.6

																																						Ave		11.7						15.2										Ave		59.7						55.5

																																				Sorghum
Pure		Block1																Sorghum
Pure		Block1

																																						Block2																		Block2

																																						Block3																		Block3

																																						Block4																		Block4

																																						Ave																		Ave

																																				Sunnhemp
Pure		Block1																Sunnhemp
Pure		Block1

																																						Block2																		Block2

																																						Block3																		Block3

																																						Block4																		Block4

																																						Ave																		Ave

																																				Half seed Mixture		Block1								17.5								Half seed Mixture		Block1								56.7

																																						Block2		17.1						15.4										Block2		60.5						58.3

																																						Block3								18.3										Block3								57.9

																																						Block4		14.8						13.7										Block4		55.6						59.9

																																						Ave		16.0						16.2										Ave		58.1						58.2

																																				Full seed Mixture		Block1								16.6								Full seed Mixture		Block1								57.1

																																						Block2		14.9						14.3										Block2		62.8						61.5

																																						Block3								15.1										Block3								54.1

																																						Block4		13.3						14.7										Block4		55.0						57.8

																																						Ave		14.1						15.2										Ave		58.9						57.6
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Sunn hemp - Mixtures 



Sunn hemp - Alkaloids 



Weeks
after 
seeding

CP (%) IVTD (%)

4 31.6a 72a
5 22.3b 69a
6 14.3c 61b
7 12.6d 59c
SE 1 3

Sunn hemp - Forage 



Treatment ADG 
(lb/d)

Forage
intake 

(% BW)

Total 
Intake 

(% BW)

DMD 
(%)

Sunn hemp 1.8b 1.0b 2.3b 68a

Stargrass 2.2a 1.2a 2.5a 62b

Sunn hemp - Alkaloids 



Treatment PA 
(μg/g)

PA Diet 
(g/d)

PA Feces 
(μg/g)

Sunn hemp 58 2.5 0

Stargrass 0 0 0

Sunn hemp 
Seeds

2960 - -

Sunn hemp - Alkaloids 
Pyrrolizidine Alkaloids (PA)



Treatment Gas 
Production 

(mL/g)

Methane 
(mL/g)

Gas 
production/IVTD

Methane/IVTD

Sunn hemp 140 a 9.3a 293a 18 a

Sunn
hemp/Stargrass

108 b 7.0a 265a 17 a

Stargrass 108 b 7.0a 260a 17 a

Sunn hemp - Alkaloids 
Greenhouse gas production



Thank you 

Joao (Joe) Vendramini, jv@ufl.edu

https://rcrec-ona.ifas.ufl.edu/faculty-directory/joao-vendramini/

mailto:jv@ufl.edu
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