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1.0 Weed Suppression with Mulches

by Chris Penfold, 08 8303 7735, chris.penfold@adelaide.edu.au

Introduction

Undervine weed management is necessary to conserve water, remove obnoxious weeds, and prevent growth of alien plants in the vine canopy.  In vineyards managed using conventional practices, the transition from cultivation to herbicides has been almost ubiquitous.  For organic growers, where the use of herbicides is not an option, a greater tolerance for weeds is common, but cultivation has remained as the primary source of control.  Other options, such as steam weeding and mowing are gaining greater acceptance as the technologies improve, and all aim to provide growers with options to the frequent herbicide applications required to create a bare undervine strip.

The value of mulches in enhancing vine productivity has been frequently reported (Buckerfield and Webster, 2000; Wilkinson, 2003).  However, there was a dearth of scientific information on their capacity to suppress weed growth.  The GWRDC funded project “Herbicide reduction strategies for winegrape production” began in 2001 to develop appropriate floor management strategies that would cost effectively deal with weeds.  This article will report on one component of this trial – preventing undervine weed growth by the application of organic mulches.

Mulches are materials applied to the soil surface to provide benefits including soil moisture retention, weed suppression and plant nutrition.  Organic mulches are those made from carbonaceous material, such as prunings and manures, and will therefore slowly break down through mineralisation by soil microbes, to become soil organic matter, carbon dioxide and plant available nutrients.  Plastic mulches were not investigated, as their removal and disposal once they begin to break down is not synonymous with environmental best practice.

The Vineyard Trials.

Trials were established at four sites, which offered a range of environments and weed species, as shown in Table 1.

Table 1.  Trial site locations and characteristics for weed management trials , 2001 –03.

	Site
	Varieties
	Soil type
	Rainfall (Ave.)
	Dominant weed species

	Clare
	Merlot
	Dark grey brown fine sandy clay loam
	634
	Capeweed, wireweed, brome grass, milk thistle

	Kingston on Murray
	Chardonnay
	Dark brown loamy fine sand
	244
	Long fruited turnip, wireweed, milk thistle, caltrop (in summer)

	Langhorne Creek
	Cabernet sauvignon
	Dark brownish grey fine sandy clay loam
	383
	Blackberry nightshade, silverleaf nightshade, wild radish

	Tanunda
	Shiraz


	Dark brownish grey fine sandy clay loam
	547
	Capeweed, ryegrass, bromegrass, wireweed


The mulches used were all commercially available products.  Jute matting was incorporated in the trial for its potential use in establishing a vineyard, where weed control is critical and for which there are few non-chemical options available.  

The products used and there application rates were:

 Jute matting, 800 gm/m2 density, 60 cm wide, laid on the soil surface and cut to fit around the vine trunks and posts.

 Recycled organics compost, referred to as Nitramulch (Peats Soils) or Jeffries Compost.  This was applied to a 60 cm wide row, 75mm deep.

 Recycled organic mulch (Forest Mulch), a Jeffries product, applied as above.

 Grape marc compost, produced by Peats Soils and made from grape marc and animal manures composted simultaneously.

 Wheat straw, applied 20 cm deep and 60 cm wide.

 Grape stalks, a winery waste product from the destemming process.  These were applied at 75mm deep and 60 cm wide only at the Kingston on Murray site.

All experiments included a nil treatment control, which were treated in accordance with standard vineyard practice following weed population assessment – that is sprayed or mechanically weeded.  
Outcomes

The trial sites displayed considerable differences in weed species and pressure.  At all sites there were significant reductions in weed populations from the application of all mulching materials in the two years.   Their value in weed suppression for the second year was partly determined by the weed control in the under-vine area and the mid-row in the first year.  Where seed rain occurred onto the mulch, germination and growth in the second year were considerable, particularly on the jute and compost treatments.  This was particularly evident at the Barossa site (Fig 1).
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Figure 1:  Weed biomass in the undervine area, Barossa, 31-10-02

The jute matting provided very effective control in the first and second years, but by the beginning of the third winter it was decaying to the extent that weed control was compromised.  

Straw mulch has been applied to many vineyards for soil moisture conservation and weed control.  Straw works very well on most weed species so long as it is applied with sufficient depth.  In this experiment, with 20 cms depth, the Solonacea spp (silverleaf and blackberry nightshade) had sufficient energy to emerge through it.  The need for caution when importing straw onto the property was apparent at the Kingston-on –Murray site, where in the first year a prolific stand of wheat was produced in the straw via seed contained in it.  Fortunately this was an innocuous “weed” and was readily sprayed out, but some herbicide resistant species are not so amenable.  

Grape marc compost provided better control of weeds than finely screened green organic compost.  At Langhorne Creek (figure 2), the grape marc compost showed a greater capacity for inhibition of nightshade over the summer period, and grasses over the winter period, while at Kingston on Murray during the winter period, turnip weed emergence was suppressed more effectively by the grape marc based compost.  This is possibly explained by the tannins contained in the grape marc, which are suspected of having allelopathic qualities (Kalburtji, 2001).
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Figure 2.  Weed populations, Langhorne Creek, February 2002.

The level of weed suppression provided by the fine organic compost was dependent on the weed species present.  At the Barossa site, the principle weeds were grasses, and their emergence was significantly suppressed by green organic compost and forest mulch.  Larger seeded broadleaf weeds, which contain more energy in the seed to enable emergence from greater depths,  were not contained by the compost products at the other sites.

Grape stalks were applied at the Riverland site in line with the standard practice for that vineyard.  While only applied to 7.5 cms. depth, they were as effective as the other treatments at containing weed growth.  The cheap nature of this product, low transport cost and efficacy similar to other products, would suggest this to be the preferred product for cost effective weed suppression in the Riverland region.

Conclusions

Vineyard weed management requires the use of site specific measures to ensure appropriate strategies are utilised.  It has been shown that mulching is an effective tool for reducing the growth of many weeds in most environments.  It will however be hard to justify the cost of mulching through weed control alone.  This trial addressed the issue of cost – benefit by assessing the yield and quality derived from these sites following mulching.  However, due to space limitations this will have to wait for another article.  
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OTHER NEWS

2.0
Agrochemical Update from Australian Wine Research Institute (AWRI)

by Dr Sally-Jean Bell, Viticulturist, The Australian Wine Research Institute, PO Box 197, Glen Osmond SA 5064, 08 8303 6613

The insecticide TOKUTHION is no longer registered for use on wine grapes.

Tokuthion is a Bayer product, containing the active constituent prothiofos

which is a 1B insecticide. Tokuthion was previously registered for control

of longtailed mealybug (Pseudococcus longispinus) on grapevines (WA, NT, SA

and VIC only). The wine grape registration has been withdrawn but the table

grape registration still stands.

For agrochemical information relevant to the Australian wine industry,

visit: http://www.awri.com.au/agrochemicals/

This information is provided to inform the wine industry of agrochemical

product information, and should not be interpreted as an endorsement.
CABRIO REGISTERED

Cabrio fungicide has been granted registration by the Australian Pesticides

and Veterinary Medicines Authority (APVMA), for the control of downy and

powdery mildew in grapevines.

Cabrio is a BASF product, containing the active constituent pyraclostrobin.

Pyraclostrobin is a group K (strobilurin) fungicide.

Restriction on use for export grapes: Use no later than E-L Stage 31

(before bunch closure) but do not use later than 9 weeks before harvest.

Download the figure: Grapevine growth stages - the modified E-L system at

http://www.awri.com.au/agrochemicals/agrochemical_booklet/default.asp.

This information is provided to inform the wine industry of agrochemical

product information, and should not be interpreted as an endorsement.

BENOMYL REGISTRATION

The Australian Pesticides and Veterinary Medicines Authority (APVMA) have

released a media statement regarding their intention to review the

registration of the agricultural fungicide benomyl. To view the media

release and additional gazetted information go to www.apvma.gov.au/media.

MARVEL: Until such time as the review has been completed the manufacture of

Farmoz Marvel fungicide has been suspended. However, any existing stocks of

Marvel are still registered for use in viticulture until April 20 2004.  

BENLATE: The manufacture of Benlate was discontinued by Dupont and sales

ceased on December 31 2001. However, existing stocks of Benlate are still

registred for use in viticulture until April 20 2004.

Existing stocks of both benomyl products can only be supplied if:

1. a copy of the MSDS for the product accompanies the product and

2. the following FAISD warning statement is securely affixed to the

container "Contains benomyl which causes birth defects in laboratory

animals. Women of child bearing age should avoid contact with benomyl".

For agrochemical information relevant to the Australian wine industry,

visit: http://www.awri.com.au/agrochemicals/

The above information is provided to inform the wine industry of changes to

agrochemical product registration and availability, and should not be

interpreted as an endorsement.

3.0
The Twelfth Australian Wine Industry Technical Conference 

by Rae Blair, Communication and Publicity Manager, The Australian Wine Research Institute, PO Box 197, Glen Osmond  SA  5064, 08 8303 6611

The Twelfth Australian Wine Industry Technical Conference will be held in

Melbourne, Australia, 24-29 July 2004.

For more information: http://www.awitc.com.au
4.0
Research outcomes from two major projects in the Riverina

You are invited to attend the workshop that will cover the following topics:

Post-harvest vine reserves & Nutrition and irrigation management
When: 
11 December 2003

Where: 
Wine Grapes Marketing Board

182 Yambil Street

Griffith

Time: 
9:00 to 13:00

Fee:
 Free

The workshop’s aim is to provide feedback on research outcomes conducted in the Riverina region by Bruno Holzapfel and his team.  

The workshop will provide information to form an interested reference group who will be given the opportunity to manage their own regional trial using the Viticare Trials approach.  The Viticare Trials process will increase you winegrape growing region’s profile as well as its production quality and will contribute to the efficiency of the whole viticulture industry.

The CRCV funded Viticare Trials project’s aims seek to:

· Provide growers with understanding of vineyard variation, trial designs, different management practices/technologies from research, 

· Practical application of the management practices/technologies on the properties in which the trials are conducted and 

· Facilitate the dissemination of information to the wider industry by involving a wider network if viticulturists and industry participants in the Riverina.

Agenda

Research outcomes from two major projects in the Riverina

11 December 2003

Wine Grapes Marketing Board
9:00

Introduction




Emma Jamieson

9:30

Effect of post-harvest vine 

reserves on shoot, bunch and 

fruit development



Jason Smith

10:00

Nitrogen and 

Water management strategies

For Vitis Vinifera cv.Shiraz

Bruno Holzapfel

10:30

Morning tea

10:45

Monitoring & Equipment


TBA

11:15

Viticare Trials concept and 

involvement




Sheri Laubsch

11:45

Riverina Priorities brainstorming

Sylvie Sicard

12:15

Reference group formation for 

alternate row PRD 

and for PRD drip irrigation 


Sheri Laubsch 

13:00 

Conclusion and depart


Emma Jamieson

People interested in being involved in the Viticare Trials process will be invited to register on site and will be contacted later to start the Viticare Trials process. 
Please, register before the 05 December 2003 with: 

Sylvie Sicard  02 6933 2859  � HYPERLINK mailto:sylvie.sicard@agric.nsw.gov.au ��sylvie.sicard@agric.nsw.gov.au� 


or


Emma Jamieson  02 6962 3944  � HYPERLINK mailto:ejamieson@wgmb.net.au ��ejamieson@wgmb.net.au� 
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Chart1

		Jute		60.6

		Straw

		Fine compost

		Coarse compost

		Control



DM (gms/m2)

Biomass (gms / m2)

298

56

77

143

448



Clare weeds 5-12-02

		Clare under vine mulching trial - weeds								Date…5-12-02………………………

		Taken over the complete plot length (10.5 m)

		Row		Trt		Scabiosa		R/G		Milk Thistle		Couch		Grass		Prickly lettuce		Wireweed		Total weeds				Row!		Trt!		Column!		Total weeds

		42		1		2														2				42		1		1		2

				4		2		3								1				6				42		2		4		0

				3																0				42		3		3		0

				2																0				42		4		2		6

				5		1				1										2				42		5		5		2

		43		3																0				43		1		2		1

				1		1														1				43		2		5		0

				5						1										1				43		3		1		0

				4				1						1				2		4				43		4		4		4

				2																0				43		5		3		1

		44		5		4														4				44		1		4		0

				3																0				44		2		3		0

				2																0				44		3		2		0

				1																0				44		4		5		2

				4														2		2				44		5		1		4

		45		2																0				45		1		5		0

				5		8								1						9				45		2		1		0

				4		1														1				45		3		4		2

				3		2														2				45		4		3		1

				1																0				45		5		2		9

		46		4										1						1				46		1		3		1

				2																0				46		2		2		0

				1								1								1				46		3		5		2

				5		14														14				46		4		1		1

				3				2												2				46		5		4		14

				1=jute		3=forest mulch				5=herbicide control												1=jute		3=forest mulch				5=herbicide control

						2=straw		4=compost																2=straw		4=compost

								Clare undervine mulching trial																		Clare undervine mulching trial

								5 rows * 5 treatments																		5 rows * 5 treatments

		Treatments		Row																Treatments		Row

		Jute underfelt		42		1		4		3		2		5						Jute underfelt		42		1		4		3		2		5

		straw		43		3		1		5		4		2						straw		43		3		1		5		4		2

		forest mulch		44		5		3		2		1		4						forest mulch		44		5		3		2		1		4

		compost		45		2		5		4		3		1						compost		45		2		5		4		3		1

		herbicide control		46		4		2		1		5		3						herbicide control		46		4		2		1		5		3





Sheet1

		Banrock Weed Populations						Date  8-3-03…………….

		Counts taken from 2 representative panels per plot (that is 2*2m of row= 4m of row *60 cm wide)

		The numbers below are the totals of these two panels

		Row		Trt		H		S		Sa		Wi		O		N		W		M		C		T		Tu		Totals

		54		6												2						1		4		2		9

				2																								0

				5																				1				1

				1						1																		1

				3												1								1		4		6

				4												1						3		1		2		7

																												0

		55		1												1								1		1		3

				6		1										1						7		3		2		14

				3												2						4		5		4		15

				5																		3		1		3		7

				4										1								1		1		6		9

				2																								0

																												0

		56		4												1						3		3		2		9

				3												3						2		1		3		9

				6						5				1								3		3		8		20

				2																						1		1

				1						1												1		1		1		4

				5												4												4

																												0

		57		2																								0

				4																		5		2		1		8

				1																		3		2				5

				6																		4		6		2		12

				5																		7		1				8

				3																1		5						6

		Row		Trt		H		S		Sa		Wi		O		N		W		M		C		T		Tu

		58		5																		5		2				7

				1																		4						4

				4																				4		2		6

				3																		5				3		8

				2																		2						2

				6																		7		1		6		14

																												0

		59		3																				3		4		7

				5																		7				6		13

				2																		2		1				3

				4						1												5				3		9

				6												1						2		12		5		20

				1																						1		1

												Weeds legend								Note: Jute matting problems with it lifting and

						Treatments						H = heliotrope				N = nightshade				allowing weed growth.

				1		Jute underfelt						S = sage				C = caltrop				The wheat column is actually mostly barley grass.

				2		straw						Sa = saltbush				T = (milk) thistle

				3		grape marc compost						Wi  = wireweed				Tu = turnip

				4		green organic compost						O = onionweed

				5		grape stalks						M = medic

		North		6		herbicide control						W  = wheat

		59		3		5		2		4		6		1

		58		5		1		4		3		2		6

		57		2		4		1		6		5		3

		56		4		3		6		2		1		5

		55		1		6		3		5		4		2

		54		6		2		5		1		3		4





Banrock 11-9-02

		Banrock Weed Populations						Date  11-9-02…………….

		Counts taken from 2 representative panels per plot (that is 2*2m of row= 4m of row *60 cm wide)

		The numbers below are the totals of these two panels

		Row		Trt		H		S		Sa		Wi		O		N		W		M		C		T		Tu

		54		6				1										2						22		10

				2

				5														4								3

				1

				3																						2

				4														2								6

		55		1														1						1		1

				6														2								40

				3																				2

				5																						2

				4																				1		9

				2														1

		56		4														1						3		7

				3																				3		1

				6				1										9						18		33

				2														1

				1																						1

				5														1								2

		57		2

				4														1						1		1

				1														1						2		2

				6														28						4		24

				5														1

				3														3						2		4

		Row		Trt		H		S		Sa		Wi		O		N		W		M		C		T		Tu

		58		5																				2		4

				1				2

				4				1										1						1		4

				3				1

				2														2

				6														13						2		30

		59		3																				1		7

				5														2						1		6

				2														3

				4				1										1								13

				6				1										9						14		16

				1																						3

												Weeds legend								Note: Jute matting problems with it lifting and

						Treatments						H = heliotrope				N = nightshade				allowing weed growth.

				1		Jute underfelt						S = sage				C = caltrop				The wheat column is actually mostly barley grass.

				2		straw						Sa = saltbush				T = (milk) thistle

				3		grape marc compost						Wi  = wireweed				Tu = turnip

				4		green organic compost						O = onionweed

				5		grape stalks						M = medic

		North		6		herbicide control						W  = wheat

		59		3		5		2		4		6		1

		58		5		1		4		3		2		6

		57		2		4		1		6		5		3

		56		4		3		6		2		1		5

		55		1		6		3		5		4		2

		54		6		2		5		1		3		4





Barossa DM 31-10-02

		Ann Wells, Weed Populations, mulching trial, 31-10-02																						Date 31-10-02………….

		Cuts taken using 0.5 m2 quadrat, 2 cuts per plot which were bulked

						Weed biomass																Weed numbers - somewhat approximate, as hard to count due to their densities

		Row		Trt		Bag 1		Bag 2		Bag 3		DM / m2				L		M		R/G		W		P		R		Capeweed		W		Bromegrass										Treatment		DM (gms/m2)

		2		3		90.2						90.2								3								4				25		1		Jute underfelt						Jute		298

		2		1		237.3		147.4		34.6		419.3																				33		2		straw						Straw		56

		2		4		88.2						88.2								41								1				7		3		forest mulch						Fine compost		77

		2		2								0								2														4		compost						Coarse compost		143

		2		5		222		164		239.1		625.1								78												46		5		herbicide control						Control		448

												0																7

		3		2		174.6						174.6																				17

		3		5		257.2		175.6		160.9		593.7								112								4				29

		3		3		40.9						40.9								48												24

		3		1		201.9						201.9								48								1				12

		3		4		132						132								54												20

												0

		4		5		122.3		99		163.5		384.8								23								10				35

		4		3		78						78								10												20

		4		1		219.8		159.1				378.9								24

		4		4		129.3						129.3								23												3

		4		2		20.2						20.2																				12

												0

		5		4		64.5						64.5								21												11

		5		2		66.6						66.6								7												7

		5		5		135.7		183				318.7								81								9				28

		5		3		90.3						90.3								3												31

		5		1		134.1						134.1								33												16

												0

		6		1		231.8		124.2				356								4								1				9

		6		4		268.4		32.9				301.3								1												11

		6		2		20.8						20.8								2

		6		5		184.4		132.5				316.9								22								15				28

		6		3		85.6						85.6								20

																																				Points to consider re this outcome:

																																				1. Weeds on the treatments mostly originate from the mid-rows, and seeds have deposited in the undervine area.

		Row		Trt								Column!		Row!		Treatment!		DM / m2																		2. The outcome is therefore acumulative result - ie a few weeds have produced seed after the first year, which were allowed to grow in the second year.

		2		1								2		2		1		419.3																		3.Jute matting has broken down, allowing weed growth through it, with seeds germinating both below and on top of it.

		2		2								4		2		2		0																		4. Ryegrass and bromegrass were the principal weeds.

		2		3								1		2		3		90.2

		2		4								3		2		4		88.2

		2		5								5		2		5		625.1

		3		1								4		3		1		201.9

		3		2								1		3		2		174.6

		3		3								3		3		3		40.9

		3		4								5		3		4		132

		3		5								2		3		5		593.7

		4		1								3		4		1		378.9

		4		2								5		4		2		20.2

		4		3								2		4		3		78

		4		4								4		4		4		129.3

		4		5								1		4		5		384.8

		5		1								5		5		1		134.1

		5		2								2		5		2		66.6

		5		3								4		5		3		90.3

		5		4								1		5		4		64.5

		5		5								3		5		5		318.7

		6		1								1		6		1		356

		6		2								3		6		2		20.8

		6		3								5		6		3		85.6

		6		4								2		6		4		301.3

		6		5								4		6		5		316.9





Barossa DM 31-10-02

		0		60.6		60.6

		0

		0

		0

		0



DM (gms/m2)

Biomass (gms / m2)

Weed biomass, Barossa, 31-10-02



Rosemount 1-11-02

		0		60.6

		0

		0

		0

		0



DM (gms/m2)

Biomass (gms / m2)



Rosemount 10-12-02

		Rosemount 1-11-02, counts for 6 vine spaces (1.5 m each)

		Row		Trt		N		H		Cereal		G		R		Wireweed		J		S				Row!		Trt!		Column!		Total weeds								N = nightshade

		21		4		11						26		2										21		4		1		39								H= heliotrope

				5		9						15												21		5		2		24								T=milk thistle

				3		4						7												21		3		3		11								G= grasses

				2																				21		2		4		0								R = radish

				1		1						1												21		1		5		2								M = medic

																								20		3		1		15								J = three cornered jacks

		20		3		5						10												20		4		2		32								S = soursob

				4		14						9		9										20		2		3		8

				2		4						4												20		1		4		2				Treatment		Weed No's / 6.3m2				Weed no./m2

				1		2																		20		5		5		32				Jute		3				0.48

				5		1						24		7										19		5		1		22				Straw		2.2				0.35

																								19		1		2		1				GM Compost		29.8				4.73

		19		5		16						6												19		4		3		37				GO Compost		28				4.44

				1										1										19		3		4		4				Control		26				4.13

				4		12						16		9										19		2		5		0

				3		2						2												18		2		1		0				Treatment		Weed no./m2

				2																				18		3		2		63				Jute		0.48

																								18		1		3		2				Straw		0.35

		18		2																				18		5		4		34				GM Compost		4.73

				3		2						25		36										18		4		5		24				GO Compost		4.44

				1								2												17		1		1		8				Control		4.13

				5								34												17		2		2		3

				4		4						2		18										17		5		3		18

																								17		4		4		8

		17		1		4						4												17		3		5		56

				2								3

				5		4						6		7		1

				4		6						2

				3		8						22		26

				Treatments		1		Jute underfelt

						2		straw

						3		grape marc compost

						4		nitramulch

						5		herbicide control





Rosemount 10-12-02

		0

		0

		0

		0

		0



Weed no./m2

Weed number /m2

Undervine weed numbers, Rosemount, 2002



		Rosemount undervine weeds, 10-12-02										These counts are per 4 vine spaces (by approx 1.8 metres each)

		Cereal is mostly wild oats, grass is ryegrass

		Row		Trt		N		H		Cereal		G		R		M		J		S		N = nightshade

		21		4		26				5				1								H= heliotrope

				5		13				9												T=milk thistle

				3		8				3		3										G= grasses

				2		2																R = radish

				1										1								M = medic

																						J = three cornered jacks

		20		3		4						4										S = soursob

				4		16						8		6

				2		11

				1		5								3

				5		12						14		5

		19		5		17				8

				1		1						2		1

				4		10				12				8

				3		11

				2		2

		18		2		1				1

				3		3				7				13

				1						2		2		1

				5						12		12		2

				4		3				4				10

		17		1		17						5

				2		1				4

				5		11						7		9

				4		10				9		4

				3		10				1		1		18

				Treatments		1		Jute underfelt

						2		straw

						3		grape marc compost

						4		nitramulch

						5		herbicide control






