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Effective ASD =
C-source + water + plastic mulch

• Need C-source uniformly mixed
• Standard LDPE mulch – sufficient
• Black mulch as good as clear 
• 3 inches of water - sufficient
• 3 weeks duration in summer



For C-source:
• Rice bran applied to beds: at least 25% 

less needed
• Apply Glycerin at 4% by volume via drip

• Delay drip irrigation 1 wk after bedding 
• Apply no water after bedding 
• Drip-irrigate immediately

For water:



https://www.youtube.com/watch?v=wR_JdJuRdiI&feature=youtu.be
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		15		B														15		B		23		0						15		B		37		0				15		B		0		0				15		B		83		0				15		B		119		33				15		B		250		0						15		B		147		33				15		B		156		36				15		B		98		75				15		B		913		177														15		B		249		16				15		B		53		23				15		B		142		31				15		B		254		97				15		B		447		9				15		B		454		60				15		B		584		47				15		B		385		54				15		B

		16		A		44		8										16		A		20		8				ASDno		16		A		34		44				16		A		29		0				16		A		78		20				16		A		178		24				16		A		284		0						16		A		162		42				16		A		162		0				16		A		172		87				16		A		1163		233		1401.5		195		4		ASDno		1401.5				16		A		339		34				16		A		313		30				16		A		170		110				16		A		538		136				16		A		530		18				16		A		495		117				16		A		611		86				16		A		778		145				16		A

		16		B														16		B		0		0						16		B		66		0				16		B		0		0				16		B		50		0				16		B		121		0				16		B		398		0						16		B		359		16				16		B		392		39				16		B		254		102				16		B		1640		157														16		B		76		20				16		B		480		20				16		B		423		0				16		B		299		59				16		B		473		46				16		B		292		57				16		B		322		28				16		B		516		93				16		B

		17		A		16												17		A		21		0				ASD reg		17		A		71		0				17		A		0		0				17		A		100		0				17		A		235		0				17		A		318		25						17		A		312		43				17		A		197		64				17		A		215		113				17		A		1485		245		1532		185.5		4		ASD reg		1532				17		A		276		24				17		A		339		9				17		A		399		223				17		A		357		126				17		A		487		20				17		A		610		160				17		A		684		108				17		A		638		215				17		A

		17		B														17		B		0		0						17		B		53		0				17		B		24		0				17		B		140		0				17		B		200		0				17		B		404		28						17		B		209		42				17		B		328		18				17		B		221		38				17		B		1579		126														17		B		287		46				17		B		141		4				17		B		576		6				17		B		530		15				17		B		530		38				17		B		412		40				17		B		534		164				17		B		444		83				17		B

		18		A														18		A		0		0				Untr		18		A		69		0				18		A		0		23				18		A		33		0				18		A		82		0				18		A		237		47						18		A		225		21				18		A		243		39				18		A		240		8				18		A		1129		138		1196		123		4		Untr		1196				18		A		97		36				18		A		127		0				18		A		175		0				18		A		500		58				18		A		502		0				18		A		363		158				18		A		273		103				18		A		330		219				18		A

		18		B														18		B		0		0						18		B		13		0				18		B		24		0				18		B		82		0				18		B		111		0				18		B		282		20						18		B		252		18				18		B		297		33				18		B		202		37				18		B		1263		108														18		B		182		42				18		B		353		0				18		B		282		29				18		B		429		45				18		B		514		51				18		B		250		72				18		B		254		125				18		B		330		110				18		B

		19		A														19		A		29		0				Gly		19		A		54		0				19		A		73		8				19		A		98		8				19		A		14		0				19		A		227		0						19		A		125		37				19		A		264		8				19		A		221		35				19		A		1105		96		1067		86.5		4		Gly		1067				19		A		97		27				19		A		99		15				19		A		37		0				19		A		287		30				19		A		476		35				19		A		464		198				19		A		325		164				19		A		347		240				19		A

		19		B														19		B		17		0						19		B		27		0				19		B		0		0				19		B		0		0				19		B		25		0				19		B		107		10						19		B		222		34				19		B		363		31				19		B		268		2				19		B		1029		77														19		B		151		34				19		B		86		27				19		B		112		40				19		B		159		54				19		B		258		178				19		B		258		333				19		B		582		176				19		B		425		113				19		B

		20		A		22												20		A		86		13				ASD1		20		A		160		0				20		A		54		17				20		A		82		33				20		A		230		7				20		A		176		55						20		A		258		84				20		A		215		11				20		A		357		74				20		A		1640		294		1515.5		190.5		4		ASD1		1515.5				20		A		192		39				20		A		239		141				20		A		183		0				20		A		277		175				20		A		546		28				20		A		443		102				20		A		288		143				20		A		307		136				20		A

		20		B		21												20		B		15		0						20		B		0		0				20		B		20		0				20		B		70		0				20		B		116		0				20		B		283		33						20		B		400		30				20		B		388		10				20		B		78		14				20		B		1391		87														20		B		151		36				20		B		291		0				20		B		242		55				20		B		269		111				20		B		366		87				20		B		300		228				20		B		315		87				20		B		604		147				20		B

																by March 18						12/1/14												12/8/14										12/12/14										12/17/14										12/24/14										12/31/14												1/7/15										1/14/15										1/21/15																														1/28/15										2/4/15										2/11/15										2/18/15										2/25/15										3/4/15										3/11/15										3/18/15				by March 18

																4481.875		ASD reg				23.75												58.875										31.125										74.375										197.375										338.75												267.875										266.5										202.625																														196.5										201.25										339.625										353.25										402.125										431.25										483.25										613.375				4481.875

																4567.875		ASD 1 wk				30.125												78.375										36.5										98.5										165.875										313.625												329										339										244.5																														145.875										216.375										307.625										332.5										460.75										406.875										503.25										559.125				4567.875

																4177.5		ASD w/o water				3.75												35.375										23.625										41.5										176.625										304.625												291.75										287.5										230.875																														207.125										323.875										250.625										338.375										477.875										319.5										396.625										467.875				4177.5

																3052.875		Glycerin				20.75												39.375										26.5										45.5										69.375										166.75												157.75										220.75										197.5																														152.375										122.875										203.875										232.875										337.5										292.5										405.25										361.375				3052.875

																2093.5		Untreated				9.5												14.5										10.25										24.125										64.875										104.625												165.875										130.25										130														by March 18																103										123.375										135.625										188.125										190										177.625										249.125										272.625				2093.5

																																																																																																														ASD regular				4481.875		ab						ASD reg

																																																																																																												67% more		ASD 1 wk delay				4567.875		a						ASD 1 wk																																																																																18-Mar

																																																																																																														ASD w/o water				4177.5		b						ASD w/o water																																																																																				fruit counts

																																																																																																														Glycerin				3052.875		c						Glycerin																																																																																Plot #		subplot		Unm total		Bird damaged

																																																																																																														Untreated				2093.5		c						Untreated																																																																																1		A		10		4

																																																																																																																																																																																																										1		B		8		2

																																																																																																																																																																																																										2		A		18		7

																																																																																																																																																																																																										2		B		7		2

																																																																																																																																																																																																										3		A		19		8

																																																																																																																																																																																																										3		B		4		1

																																																																																																																																																																																																										4		A		7		3

																																																																																																																																																																																																										4		B		5		0

																																																																																																																																																																																																										5		A		10		5

																																																																																																																																																																																																										5		B		6		0

																																																																																																																																																																																																										6		A		5		0

																																																																																																																																																																																																										6		B		3		0

																																																																																																																																																																																																										7		A		1		0

																																																																																																																																																																																																										7		B		2		0

																																																																																																																																																																																																										8		A		3		1

																																																																																																																																																																																																										8		B		1		0

																																																																																																																																																																																																										9		A		8		1

																																																																																																																																																																																																										9		B		7		2

																																																																																																																																																																																																										10		A		5		0

																																																																																																																																																																																																										10		B		11		1

																																																																																																																																																																																																										11		A		9		0

																																																																																																																																																																																																										11		B		4		1

																																																																																																																																																																																																										12		A		6		0

																																																																																																																																																																																																										12		B		2		0

																																																																																																																																																																																																										13		A		6		0

																																																																																																																																																																																																										13		B		4		0

																																																																																																																																																																																																										14		A		5		1

																																																																																																																																																																																																										14		B		5		1

																																																																																																																																																																																																										15		A		8		1

																																																																																																																																																																																																										15		B		5		0

																																																																																																																																																																																																										16		A		9		1

																																																																																																																																																																																																										16		B		6		0

																																																																																																																																																																																																										17		A		20		2

																																																																																																																																																																																																										17		B		9		0

																																																																																																																																																																																																										18		A		17		5

																																																																																																																																																																																																										18		B		6		3

																																																																																																																																																																																																										19		A		15		6

																																																																																																																																																																																																										19		B		7		5

																																																																																																																																																																																																										20		A		10		3

																																																																																																																																																																																																										20		B		14		4
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Sheet1

				Date		11/26/14												12/1/14												12/8/14										12/12/14										12/17/14										12/24/14										12/31/14												1/7/15										1/14/15										1/21/15										total through Jan 21																				1/28/15										2/4/15										2/11/15										2/18/15										2/25/14										3/4/14										3/11/14										3/18/14										3/../2014

						YIELD, g

		Plot #		subplot		Marketable		Unmarketable				NOTES						Plot #		subplot		Marketable		Unmarketable				trt		Plot #		subplot		Marketable		Unmarketable				Plot #		subplot		Marketable		Unmarketable				Plot #		subplot		Marketable		Unmarketable				Plot #		subplot		Marketable		Unmarketable				Plot #		subplot		Marketable		Unmarketable						Plot #		subplot		Marketable		Unmarketable				Plot #		subplot		Marketable		Unmarketable				Plot #		subplot		Marketable		Unmarketable				Plot #		subplot		Marketable		Unmarketable		Avg of 2 subplots				blobk		trt		market yld				Plot #		subplot		Marketable		Unmarketable				Plot #		subplot		Marketable		Unmarketable				Plot #		subplot		Marketable		Unmarketable				Plot #		subplot		Marketable		Unmarketable				Plot #		subplot		Marketable		Unmarketable				Plot #		subplot		Marketable		Unmarketable				Plot #		subplot		Marketable		Unmarketable				Plot #		subplot		Marketable		Unmarketable				Plot #		subplot		Marketable		Unmarketable

		1		A														1		A		40		5				ASD reg		1		A		46		0				1		A		13		0				1		A		22		4				1		A		48		0				1		A		188		60						1		A		213		78				1		A		257		37				1		A		142		61				1		A		969		245		1271.5		241.5		1		ASD reg		1271.5				1		A		40		96				1		A		149		5				1		A		185		34				1		A		112		171				1		A		103		144				1		A		198		200				1		A		81		121				1		A		166		148				1		A

		1		B		14		6										1		B		27		7						1		B		50		0				1		B		28		0				1		B		118		0				1		B		244		25				1		B		200		11						1		B		327		51				1		B		306		48				1		B		260		90				1		B		1574		238														1		B		277		43				1		B		202		50				1		B		203		43				1		B		360		83				1		B		296		58				1		B		318		55				1		B		352		190				1		B		479		76				1		B

		2		A														2		A		33		7				ASD1		2		A		0		0				2		A		22		0				2		A		150		11				2		A		159		23				2		A		229		10						2		A		298		14				2		A		276		43				2		A		207		34				2		A		1374		142		1562.5		147.5		1		ASD1		1562.5				2		A		177		19				2		A		185		2				2		A		315		142				2		A		213		205				2		A		183		114				2		A		175		182				2		A		550		130				2		A		493		238				2		A

		2		B														2		B		0		0						2		B		87		0				2		B		0		0				2		B		93		0				2		B		87		0				2		B		320		60						2		B		352		0				2		B		568		13				2		B		244		80				2		B		1751		153														2		B		218		34				2		B		196		0				2		B		494		52				2		B		412		186				2		B		648		80				2		B		397		62				2		B		570		53				2		B		340		86				2		B

		3		A														3		A		0		0				ASDno		3		A		43		45				3		A		30		0				3		A		70		0				3		A		225		0				3		A		242		30						3		A		283		14				3		A		291		81				3		A		208		50				3		A		1392		220		1369.5		166		1		ASDno		1369.5				3		A		159		56				3		A		259		19				3		A		210		35				3		A		193		56				3		A		405		124				3		A		191		100				3		A		298		167				3		A		320		301				3		A
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		20		A		22												20		A		86		13				ASD1		20		A		160		0				20		A		54		17				20		A		82		33				20		A		230		7				20		A		176		55						20		A		258		84				20		A		215		11				20		A		357		74				20		A		1640		294		1515.5		190.5		4		ASD1		1515.5				20		A		192		39				20		A		239		141				20		A		183		0				20		A		277		175				20		A		546		28				20		A		443		102				20		A		288		143				20		A		307		136				20		A

		20		B		21												20		B		15		0						20		B		0		0				20		B		20		0				20		B		70		0				20		B		116		0				20		B		283		33						20		B		400		30				20		B		388		10				20		B		78		14				20		B		1391		87														20		B		151		36				20		B		291		0				20		B		242		55				20		B		269		111				20		B		366		87				20		B		300		228				20		B		315		87				20		B		604		147				20		B

																by March 18						12/1/14												12/8/14										12/12/14										12/17/14										12/24/14										12/31/14												1/7/15										1/14/15										1/21/15																														1/28/15										2/4/15										2/11/15										2/18/15										2/25/15										3/4/15										3/11/15										3/18/15				by March 18

																4481.875		ASD reg				23.75												58.875										31.125										74.375										197.375										338.75												267.875										266.5										202.625																														196.5										201.25										339.625										353.25										402.125										431.25										483.25										613.375				4481.875

																4567.875		ASD 1 wk				30.125												78.375										36.5										98.5										165.875										313.625												329										339										244.5																														145.875										216.375										307.625										332.5										460.75										406.875										503.25										559.125				4567.875

																4177.5		ASD w/o water				3.75												35.375										23.625										41.5										176.625										304.625												291.75										287.5										230.875																														207.125										323.875										250.625										338.375										477.875										319.5										396.625										467.875				4177.5

																3052.875		Glycerin				20.75												39.375										26.5										45.5										69.375										166.75												157.75										220.75										197.5																														152.375										122.875										203.875										232.875										337.5										292.5										405.25										361.375				3052.875

																2093.5		Untreated				9.5												14.5										10.25										24.125										64.875										104.625												165.875										130.25										130														by March 18																103										123.375										135.625										188.125										190										177.625										249.125										272.625				2093.5

																																																																																																														ASD regular				4481.875		ab						ASD reg

																																																																																																												67% more		ASD 1 wk delay				4567.875		a						ASD 1 wk																																																																																18-Mar

																																																																																																														ASD w/o water				4177.5		b						ASD w/o water																																																																																				fruit counts

																																																																																																														Glycerin				3052.875		c						Glycerin																																																																																Plot #		subplot		Unm total		Bird damaged

																																																																																																														Untreated				2093.5		c						Untreated																																																																																1		A		10		4

																																																																																																																																																																																																										1		B		8		2

																																																																																																																																																																																																										2		A		18		7

																																																																																																																																																																																																										2		B		7		2

																																																																																																																																																																																																										3		A		19		8

																																																																																																																																																																																																										3		B		4		1

																																																																																																																																																																																																										4		A		7		3

																																																																																																																																																																																																										4		B		5		0

																																																																																																																																																																																																										5		A		10		5

																																																																																																																																																																																																										5		B		6		0

																																																																																																																																																																																																										6		A		5		0

																																																																																																																																																																																																										6		B		3		0

																																																																																																																																																																																																										7		A		1		0

																																																																																																																																																																																																										7		B		2		0

																																																																																																																																																																																																										8		A		3		1

																																																																																																																																																																																																										8		B		1		0

																																																																																																																																																																																																										9		A		8		1

																																																																																																																																																																																																										9		B		7		2

																																																																																																																																																																																																										10		A		5		0

																																																																																																																																																																																																										10		B		11		1

																																																																																																																																																																																																										11		A		9		0

																																																																																																																																																																																																										11		B		4		1

																																																																																																																																																																																																										12		A		6		0

																																																																																																																																																																																																										12		B		2		0

																																																																																																																																																																																																										13		A		6		0

																																																																																																																																																																																																										13		B		4		0

																																																																																																																																																																																																										14		A		5		1

																																																																																																																																																																																																										14		B		5		1

																																																																																																																																																																																																										15		A		8		1

																																																																																																																																																																																																										15		B		5		0

																																																																																																																																																																																																										16		A		9		1

																																																																																																																																																																																																										16		B		6		0

																																																																																																																																																																																																										17		A		20		2

																																																																																																																																																																																																										17		B		9		0

																																																																																																																																																																																																										18		A		17		5

																																																																																																																																																																																																										18		B		6		3

																																																																																																																																																																																																										19		A		15		6

																																																																																																																																																																																																										19		B		7		5

																																																																																																																																																																																																										20		A		10		3

																																																																																																																																																																																																										20		B		14		4
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Weeds in planting holes on Nov-Dec, 2014
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Sheet1

		

				weed number (nettele, sowthistale and l-quarters) in planting holes

				plot										block		trt		7-Dec				7-Jan		total

				1								1		1		ASDreg		0				0		0

				2								2		1		ASD1		0				0		0

				3				bindweed				3		1		ASDno		1				0		1

				4								4		1		Untr		0				1		1

				5								5		1		Gly		2				0		2

				6								6		2		Untr		3				1		4

				7								7		2		ASDno		0				0		0

				8								8		2		Gly		2				1		3

				9								9		2		ASD1		0				1		1

				10								10		2		ASDreg		0				1		1

				11								11		3		ASDno		0				0		0

				12								12		3		Untr		4				1		5

				13								13		3		ASDreg		0				0		0

				14								14		3		ASD1		0				0		0

				15								15		3		Gly		2				2		4

				16								16		4		ASDno		0				0		0

				17								17		4		ASDreg		0				0		0

				18								18		4		Untr		1				3		4

				19								19		4		Gly		0				1		1

				20								20		4		ASD1		0				0		0

												at P=0.05

						ASD regular				0.25		a

						ASD 1 wk delay				0.25		a

						ASD w/o water				0.25		a

						Glycerin				2.5		b

						Untreated				3.5		b
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Weeds in planting holes on Nov. 21, 2014
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Difficult weeds



‘Suppress’ in furrows at 12 fl oz/gal

15 Jan

24 Dec


Chart1
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				at 12 fl oz/gal rate, 6.35 fl oz  (188 ml) for 4 by 15 ft furrow sections

						2 days after application on Dec 24 2014										24-Dec

				rep				sowthistle		horsewed		pursleane		nettle		total		Jan 15 total

				1		u		8		2		1		0		11		9

				1		s		0		0		0		0		0		3

				2		s		0		0		0		0		0		2

				2		u		12		0		0		3		15		4

				3		s		0		0		0		0		0		2

				3		u		4		0		0		2		6		19

				4		s		0		0		0		0		0		0

				4		u		9		5		0		4		18		24

																		big sowthistle re-grew from the crowns somewehat

												total weeds

												24-Dec		15-Jan

										Untreated		12.5		14

										Suppress		0.1		2
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Suppress at 12 fl oz/galUntreated
3 days after treatment



Suppress at 12 fl oz/gal

3 days after treatment 3 weeks after treatment



What is the mechanism of 
action? 

(how can we make sure ASD 
works?)



Hewavitharana & Mazzola, unpublished

Effect of ASD-induced volatiles on Fusarium oxysporum f. sp. fragariae

Volatile Compound Colony radius (mm)

Fusarium 
oxysporum

Pythium 
ultimum

Water (control) 3.4ab 11.3a

Decanal 3.6a 3.95cd

Dimethyl trisulphide 3.0b 1.65e

Ethyl-1-hexanol 3.5ab 2.4ed

Ethanol 3.5ab 5.55b

Nonanal 3.3ab 4.55cb

Control

ASD-grass



Are specific biological transformations associated with ASD efficacy?

ASD Molasses-no effect on yieldASD Rice bran-significantly increased yields

Muramoto, Shennan et al., unpublished
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ASD-Rice Bran

Rice Bran

Control

ASD-Mol

NMDS analysis; Bray-Curtis similarity measure

Bacterial Community Similarity: MBA Trial

Are specific biological transformations associated with ASD efficacy?

ASD-RB+Mol

Mazzola, unpublished



Are specific biological transformations associated with ASD efficacy?

ASD Molasses-no effect on yieldASD Rice bran-significantly increased yields
Bacterial Community Composition Divided by Phyla and Class; MBA Trial

Treatment performance
associated with relative
abundance of 
Flavobacteria (facultative 
anaerobes) belonging to 
the genera:

Chryseobacterium,
Chitinophaga, Cytophaga, 
Sphingobacterium, Flavobacterium

ASD
rice bran

ASD
molasses

ASD
RB/MolRice branControl

8-12% 25-35% 20-32% 14-22% 8-11%

Mazzola, unpublished



ASD 

• C-sources that are cheap, abundant, local 
and cater to these microbial groups?

• Changes in soil physical properties over 
the season

• Since we don’t eradicate the problems: 
intergrade ASD with other strategies 
(rotation, fumigation, varieties)
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