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		 Summary of Syrah Vine Health Problems 
		   Summary of Syrah Vine Health Problems Mark Battany Farm Advisor University of California Cooperative Extension San Luis Obispo & Santa Barbara Counties Division of Agriculture and Natural Resources 
		 Summary&#x20;of&#x20;Syrah&#x20;vine&#x20;health&#x20;problems.&#x20;By&#x20;Mark&#x20;Battany,&#x20;Farm&#x20;Advisor,&#x20;San&#x20;Luis&#x20;Obispo&#x20;and&#x20;Santa&#x20;Barbara&#x20;Counties.&#x20;This&#x20;presentation&#x20;was&#x20;originally&#x20;given&#x20;on&#x20;Nov.&#x20;13,&#x20;2008&#x20;at&#x20;UC&#x20;Davis.<br>
		 
	 
		 Outline 
		   Outline CA symptoms (Central Coast) Leafroll Decline Drought/salt stress Worldwide  France Australia S. Africa  Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 Here&apos;s&#x20;an&#x20;outline&#x20;of&#x20;this&#x20;presentation.&#x20;I&apos;ll&#x20;summarize&#x20;the&#x20;symptoms&#x20;we&#x20;see&#x20;in&#x20;California,&#x20;focusing&#x20;mostly&#x20;on&#x20;the&#x20;Central&#x20;Coast,&#x20;and&#x20;will&#x20;then&#x20;take&#x20;a&#x20;brief&#x20;look&#x20;at&#x20;other&#x20;Syrah&#x20;problems&#x20;elsewhere&#x20;in&#x20;the&#x20;world.<br>
		 
	 
		 Generic CA symptoms 
		   Generic CA symptoms Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 Over&#x20;the&#x20;past&#x20;decade,&#x20;many&#x20;Syrah&#x20;growers&#x20;have&#x20;had&#x20;complaints&#x20;about&#x20;very&#x20;poor&#x20;performance&#x20;with&#x20;the&#x20;variety&#x20;in&#x20;their&#x20;vineyards.&#x20;In&#x20;the&#x20;late&#x20;summer&#x20;or&#x20;early&#x20;fall,&#x20;they&#x20;often&#x20;see&#x20;vines&#x20;with&#x20;reddish-brown&#x20;leaves,&#x20;or&#x20;fruit&#x20;which&#x20;doesn&apos;t&#x20;ripen&#x20;properly,&#x20;or&#x20;in&#x20;some&#x20;cases&#x20;notable&#x20;cracking&#x20;and&#x20;grooving&#x20;of&#x20;the&#x20;trunk&#x20;at&#x20;or&#x20;above&#x20;the&#x20;graft&#x20;union.&#x20;The&#x20;fruit&#x20;quality&#x20;and&#x20;subsequent&#x20;wine&#x20;quality&#x20;may&#x20;be&#x20;very&#x20;poor,&#x20;leading&#x20;to&#x20;very&#x20;low&#x20;demand&#x20;and&#x20;prices&#x20;for&#x20;the&#x20;fruit.&#x20;The&#x20;wide&#x20;variety&#x20;of&#x20;symptoms&#x20;that&#x20;we&#x20;see&#x20;suggest&#x20;that&#x20;we&#x20;are&#x20;dealing&#x20;with&#x20;more&#x20;than&#x20;one&#x20;single&#x20;issue.<br>
		 
	 
		 Syrah Disorder(s) 
		   Syrah Disorder(s) 2003 grower survey 125 plantings  No pattern with clone or rootstock More problems in hotter areas, non-certified vines  A wide variety of symptoms: Red leaves, fruit doesn’t ripen Red leaves, fruit ripens acceptably Leaves drying up before harvest Weak, distorted graft unions Pitting and grooving in trunk Vine death over winter  Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 In&#x20;response&#x20;to&#x20;these&#x20;early&#x20;complaints,&#x20;in&#x20;2003&#x20;I&#x20;conducted&#x20;a&#x20;survey&#x20;of&#x20;growers&#x20;in&#x20;San&#x20;Luis&#x20;Obispo&#x20;and&#x20;Santa&#x20;Barbara&#x20;counties&#x20;regarding&#x20;their&#x20;experiences&#x20;with&#x20;Syrah.&#x20;I&#x20;received&#x20;basic&#x20;information&#x20;on&#x20;125&#x20;individual&#x20;plantings.&#x20;This&#x20;data&#x20;did&#x20;not&#x20;show&#x20;any&#x20;correlation&#x20;with&#x20;specific&#x20;clones&#x20;or&#x20;rootstocks,&#x20;but&#x20;more&#x20;problems&#x20;were&#x20;noted&#x20;in&#x20;the&#x20;relatively&#x20;hotter&#x20;areas,&#x20;and&#x20;when&#x20;vines&#x20;were&#x20;non-certified.<br><br>In&#x20;subsequent&#x20;observations&#x20;of&#x20;many&#x20;affected&#x20;vineyards,&#x20;a&#x20;wide&#x20;variety&#x20;of&#x20;symptoms&#x20;have&#x20;been&#x20;noted.&#x20;These&#x20;include&#x20;red&#x20;leaves&#x20;appearing&#x20;in&#x20;the&#x20;late&#x20;summer,&#x20;and&#x20;fruit&#x20;which&#x20;doesn&apos;t&#x20;ripen&#x20;well;&#x20;or&#x20;red&#x20;leaves,&#x20;but&#x20;with&#x20;fruit&#x20;which&#x20;ripens&#x20;just&#x20;fine.&#x20;At&#x20;some&#x20;sites&#x20;the&#x20;leaves&#x20;dry&#x20;up&#x20;before&#x20;harvest.&#x20;Many&#x20;locations&#x20;show&#x20;very&#x20;weak&#x20;or&#x20;distorted&#x20;tissue&#x20;above&#x20;the&#x20;graft&#x20;union,&#x20;often&#x20;with&#x20;pitting&#x20;and&#x20;deep&#x20;grooving&#x20;up&#x20;the&#x20;trunk.&#x20;In&#x20;many&#x20;cases,&#x20;vines&#x20;die&#x20;inexplicably&#x20;over&#x20;the&#x20;winter.<br>
		 
	 
		 July leaf symptoms on Central Coast 
		   July leaf symptoms on Central Coast Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 These&#x20;four&#x20;pictures&#x20;show&#x20;the&#x20;range&#x20;of&#x20;leaf&#x20;symptoms&#x20;that&#x20;we&#x20;see&#x20;with&#x20;poorly&#x20;performing&#x20;Syrah&#x20;on&#x20;the&#x20;Central&#x20;Coast.&#x20;The&#x20;pictures&#x20;in&#x20;the&#x20;upper&#x20;left&#x20;and&#x20;lower&#x20;right&#x20;are&#x20;reminiscint&#x20;of&#x20;the&#x20;early&#x20;stages&#x20;of&#x20;leafroll&#x20;virus&#x20;expression.&#x20;The&#x20;picture&#x20;on&#x20;the&#x20;lower&#x20;left&#x20;suggests&#x20;some&#x20;sort&#x20;of&#x20;toxicity,&#x20;perhaps&#x20;due&#x20;to&#x20;high&#x20;sodium.&#x20;The&#x20;picture&#x20;on&#x20;the&#x20;upper&#x20;right&#x20;appears&#x20;to&#x20;have&#x20;a&#x20;completely&#x20;different&#x20;set&#x20;of&#x20;symptoms,&#x20;perhaps&#x20;unrelated&#x20;to&#x20;any&#x20;pathogen.&#x20;<br>
		 
	 
		 Categories of Syrah problems 
		   Categories of Syrah problems Leafroll-like symptoms (Syrah Disorder) Complaint: fruit quality bad Vines grow & survive just fine Decline symptoms Complaint: vines dying for no reason Fruit quality good Leaf burn symptoms Complaint: leaves burn up, ripening impaired May only happen in certain seasons / areas Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 After&#x20;observing&#x20;problem&#x20;Syrah&#x20;vineyards&#x20;over&#x20;several&#x20;seasons,&#x20;we&#x20;have&#x20;separated&#x20;the&#x20;problems&#x20;into&#x20;three&#x20;&#x20;general&#x20;categories:<br><br>Vines&#x20;with&#x20;leafroll-like&#x20;symptoms,&#x20;which&#x20;we&#x20;call&#x20;Syrah&#x20;Disorder,&#x20;will&#x20;have&#x20;very&#x20;poor&#x20;fruit&#x20;quality,&#x20;but&#x20;the&#x20;vines&#x20;seem&#x20;to&#x20;grow&#x20;and&#x20;survive&#x20;without&#x20;any&#x20;problems.<br><br>Vines&#x20;with&#x20;Syrah&#x20;Decline&#x20;symptoms&#x20;have&#x20;very&#x20;good&#x20;fruit&#x20;quality,&#x20;but&#x20;the&#x20;vines&#x20;die&#x20;for&#x20;no&#x20;reason.<br><br>For&#x20;vines&#x20;with&#x20;leaf&#x20;burn&#x20;symptoms,&#x20;the&#x20;leaves&#x20;burn&#x20;up&#x20;and&#x20;fall&#x20;off&#x20;in&#x20;the&#x20;late&#x20;summer,&#x20;reducing&#x20;fruit&#x20;quality.&#x20;These&#x20;symptoms&#x20;may&#x20;not&#x20;be&#x20;consistent&#x20;year&#x20;to&#x20;year.<br>
		 
	 
		 Leafroll symptoms 
		   Leafroll symptoms Red leaves appear in late summer Fruit quality diminished (sugar, color) Vines don’t die Foliar symptoms increase with increasing stress Some plantings test positive for known leafroll Other plantings have identical symptoms but test negative Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 With&#x20;the&#x20;leafroll&#x20;symptoms&#x20;or&#x20;Syrah&#x20;Disorder,&#x20;the&#x20;red&#x20;leaves&#x20;appear&#x20;in&#x20;late&#x20;summer,&#x20;usually&#x20;in&#x20;August.&#x20;Fruit&#x20;on&#x20;symptomatic&#x20;vines&#x20;will&#x20;have&#x20;greatly&#x20;reduced&#x20;sugar&#x20;and&#x20;color.&#x20;The&#x20;vines&#x20;don&apos;t&#x20;die,&#x20;rather&#x20;they&#x20;can&#x20;often&#x20;grow&#x20;very&#x20;vigorously.&#x20;The&#x20;foliar&#x20;symptoms&#x20;seem&#x20;to&#x20;increase&#x20;with&#x20;increasing&#x20;stress,&#x20;such&#x20;as&#x20;water&#x20;stress.&#x20;Some&#x20;plantings&#x20;have&#x20;tested&#x20;positive&#x20;for&#x20;known&#x20;leafroll&#x20;virus,&#x20;but&#x20;other&#x20;plantings&#x20;with&#x20;identical&#x20;symptoms&#x20;have&#x20;consistently&#x20;tested&#x20;negative&#x20;in&#x20;repeat&#x20;sampling.<br>
		 
	 
		 Leafroll symptoms – red leaves 
		   Leafroll symptoms – red leaves Notably green veins Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 This&#x20;picture&#x20;shows&#x20;the&#x20;red&#x20;leaf&#x20;symptoms&#x20;for&#x20;a&#x20;Syrah&#x20;Disorder&#x20;vine&#x20;later&#x20;in&#x20;the&#x20;fall;&#x20;note&#x20;the&#x20;presence&#x20;of&#x20;the&#x20;obvious&#x20;green&#x20;veins,&#x20;and&#x20;the&#x20;curling&#x20;of&#x20;the&#x20;leaf.&#x20;Note&#x20;that&#x20;not&#x20;all&#x20;sites&#x20;have&#x20;symptoms&#x20;this&#x20;strong&#x20;in&#x20;the&#x20;fall.<br>
		 
	 
		 Leafroll symptoms – uniformity 
		   Leafroll symptoms – uniformity Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 One&#x20;very&#x20;unusual&#x20;characteristic&#x20;of&#x20;the&#x20;leafroll&#x20;symptoms&#x20;is&#x20;the&#x20;degree&#x20;of&#x20;uniformity&#x20;with&#x20;which&#x20;vines&#x20;in&#x20;a&#x20;block&#x20;are&#x20;affected.&#x20;In&#x20;this&#x20;block,&#x20;every&#x20;single&#x20;vine&#x20;in&#x20;the&#x20;Syrah&#x20;block&#x20;in&#x20;the&#x20;foreground&#x20;has&#x20;strong&#x20;leafroll&#x20;symptoms.&#x20;<br>
		 
	 
		 2004 & 2005 Virus testing summary 
		   2004 & 2005 Virus testing summary 81 symptomatic plantings tested  Samples tested by UC FPS and a commercial lab  52% of samples positive for one or more viruses % pos Virus 18% Fleck 45% Rupestris S.P. 6% Red globe 2% GV-U 2% GV-D 7% GV-B 2% GV-A 4% LR-5 10% LR-2 16% LR-1 Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 In&#x20;2004&#x20;and&#x20;2005&#x20;I&#x20;conducted&#x20;virus&#x20;surveys&#x20;of&#x20;symptomatic&#x20;Syrah&#x20;vineyards&#x20;on&#x20;the&#x20;Central&#x20;Coast.&#x20;I&#x20;tested&#x20;81&#x20;plantings,&#x20;with&#x20;the&#x20;samples&#x20;tested&#x20;by&#x20;the&#x20;UC&#x20;FPS&#x20;lab&#x20;as&#x20;well&#x20;as&#x20;a&#x20;commercial&#x20;lab.&#x20;52%&#x20;of&#x20;the&#x20;samples&#x20;tested&#x20;positive&#x20;for&#x20;one&#x20;or&#x20;more&#x20;viruses.&#x20;<br><br>Looking&#x20;at&#x20;individual&#x20;viruses,&#x20;about&#x20;25%&#x20;of&#x20;the&#x20;samples&#x20;were&#x20;positive&#x20;for&#x20;a&#x20;known&#x20;leafroll&#x20;virus&#x20;(some&#x20;samples&#x20;had&#x20;more&#x20;than&#x20;one).&#x20;The&#x20;levels&#x20;of&#x20;Grapevine&#x20;Virus&#x20;A,&#x20;B,&#x20;D,&#x20;and&#x20;U,&#x20;and&#x20;Fleck&#x20;virus&#x20;were&#x20;relatively&#x20;low,&#x20;while&#x20;nearly&#x20;half&#x20;of&#x20;the&#x20;samples&#x20;were&#x20;positive&#x20;for&#x20;rupestris&#x20;stem&#x20;pitting.&#x20;<br><br>Thus,&#x20;the&#x20;presence&#x20;of&#x20;known&#x20;leafroll&#x20;virus&#x20;can&#x20;explain&#x20;many&#x20;of&#x20;the&#x20;symptoms&#x20;we&#x20;observe,&#x20;but&#x20;just&#x20;as&#x20;importantly&#x20;many&#x20;plantings&#x20;with&#x20;leafroll&#x20;symptoms&#x20;did&#x20;not&#x20;test&#x20;positive&#x20;for&#x20;any&#x20;known&#x20;strain.&#x20;<br>
		 
	 
		 Leafroll symptoms - ripening 
		   Leafroll symptoms - ripening Reduced color Lower sugar Often have higher pH, K Symptomatic Non-symptomatic 24.5 brix 20 brix Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 The&#x20;effect&#x20;of&#x20;the&#x20;leafroll-like&#x20;symptoms&#x20;on&#x20;fruit&#x20;ripening&#x20;can&#x20;be&#x20;quite&#x20;dramatic.&#x20;Fruit&#x20;from&#x20;affected&#x20;vines&#x20;will&#x20;have&#x20;reduced&#x20;color,&#x20;lower&#x20;sugar&#x20;content,&#x20;and&#x20;may&#x20;be&#x20;higher&#x20;in&#x20;pH&#x20;and&#x20;potassium.&#x20;In&#x20;the&#x20;picture&#x20;on&#x20;the&#x20;left,&#x20;the&#x20;cluster&#x20;on&#x20;the&#x20;left&#x20;is&#x20;from&#x20;a&#x20;symptomatic&#x20;vine.&#x20;In&#x20;the&#x20;juice&#x20;vials&#x20;on&#x20;the&#x20;right,&#x20;there&#x20;is&#x20;a&#x20;significant&#x20;difference&#x20;in&#x20;sugar&#x20;content&#x20;as&#x20;well&#x20;as&#x20;color&#x20;between&#x20;the&#x20;fruit&#x20;from&#x20;symptomatic&#x20;and&#x20;non-symptomatic&#x20;vines,&#x20;both&#x20;from&#x20;the&#x20;same&#x20;vineyard&#x20;block.&#x20;<br>
		 
	 
		 Leafroll symptoms: spring  
		   Leafroll symptoms: spring  Syrah Cabernet Sauvignon Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 In&#x20;the&#x20;spring,&#x20;vines&#x20;with&#x20;the&#x20;leafroll&#x20;virus&#x20;symptoms&#x20;appear&#x20;normal.&#x20;In&#x20;the&#x20;example&#x20;below&#x20;and&#x20;on&#x20;the&#x20;next&#x20;slides,&#x20;a&#x20;Syrah&#x20;block&#x20;is&#x20;on&#x20;the&#x20;top&#x20;of&#x20;the&#x20;hill,&#x20;adjacent&#x20;to&#x20;a&#x20;Caberent&#x20;Sauvignon&#x20;block&#x20;below.&#x20;This&#x20;picture&#x20;was&#x20;taken&#x20;in&#x20;May;&#x20;at&#x20;this&#x20;time,&#x20;the&#x20;canopy&#x20;growth&#x20;was&#x20;very&#x20;strong&#x20;and&#x20;vigorous.<br>
		 
	 
		 Leafroll symptoms: late summer 
		   Leafroll symptoms: late summer Syrah Cabernet Sauvignon Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 By&#x20;late&#x20;summer,&#x20;the&#x20;Syrah&#x20;block&#x20;shows&#x20;strong&#x20;leafroll&#x20;symptoms&#x20;in&#x20;every&#x20;single&#x20;vine,&#x20;while&#x20;the&#x20;Cabernet&#x20;block&#x20;remains&#x20;relatively&#x20;green.&#x20;This&#x20;photograph&#x20;was&#x20;taken&#x20;in&#x20;September.<br>
		 
	 
		 Leafroll symptoms: gone 
		   Leafroll symptoms: gone Ex-Syrah Cabernet Sauvignon Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 After&#x20;several&#x20;years&#x20;of&#x20;poor&#x20;quality&#x20;fruit,&#x20;the&#x20;only&#x20;remedy&#x20;at&#x20;this&#x20;site&#x20;was&#x20;to&#x20;remove&#x20;the&#x20;Syrah&#x20;block,&#x20;an&#x20;unfortunate&#x20;and&#x20;costly&#x20;decision&#x20;to&#x20;have&#x20;to&#x20;make.<br>
		 
	 
		 Leafroll symptoms – Post harvest 
		   Leafroll symptoms – Post harvest Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 Vines&#x20;with&#x20;leafroll&#x20;like&#x20;symptoms&#x20;often&#x20;display&#x20;a&#x20;spurt&#x20;of&#x20;green,&#x20;healthy-looking&#x20;growth&#x20;after&#x20;harvest,&#x20;when&#x20;additional&#x20;irrigation&#x20;is&#x20;given&#x20;to&#x20;the&#x20;vineyards.&#x20;This&#x20;photograph&#x20;was&#x20;taken&#x20;in&#x20;October,&#x20;several&#x20;weeks&#x20;after&#x20;harvest.<br>
		 
	 
		 Leafroll symptoms - Grafting 
		   Fall 2004; year of grafting Leafroll symptoms - Grafting Syrah source block First year after grafting Grafted block Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 This&#x20;example&#x20;shows&#x20;how&#x20;the&#x20;symptoms&#x20;can&#x20;be&#x20;propogated&#x20;to&#x20;new&#x20;plantings.&#x20;The&#x20;Syrah&#x20;block&#x20;in&#x20;the&#x20;distance&#x20;was&#x20;used&#x20;as&#x20;a&#x20;source&#x20;of&#x20;budwood&#x20;to&#x20;graft&#x20;over&#x20;the&#x20;block&#x20;in&#x20;the&#x20;middle,&#x20;which&#x20;at&#x20;the&#x20;end&#x20;of&#x20;the&#x20;first&#x20;year&#x20;of&#x20;growth&#x20;as&#x20;seen&#x20;here&#x20;appears&#x20;to&#x20;be&#x20;green&#x20;and&#x20;healthy.&#x20;Note&#x20;that&#x20;the&#x20;block&#x20;in&#x20;the&#x20;foreground,&#x20;another&#x20;red&#x20;variety,&#x20;is&#x20;also&#x20;showing&#x20;leafroll&#x20;symptoms&#x20;as&#x20;well.<br>
		 
	 
		 Leafroll symptoms - Grafting 
		   Fall 2005 Leafroll symptoms - Grafting Syrah source block Grafted block Second year after grafting Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 However,&#x20;by&#x20;the&#x20;end&#x20;of&#x20;the&#x20;second&#x20;year,&#x20;the&#x20;grafted&#x20;block&#x20;showed&#x20;the&#x20;same&#x20;leafroll-like&#x20;symptoms&#x20;as&#x20;the&#x20;source&#x20;block.<br>
		 
	 
		 Leafroll symptoms - Grafting 
		   Leafroll symptoms - Grafting 11-8-05 Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 This&#x20;picture&#x20;shows&#x20;the&#x20;grafted&#x20;vines&#x20;at&#x20;the&#x20;end&#x20;of&#x20;the&#x20;second&#x20;year.&#x20;The&#x20;vine&#x20;to&#x20;the&#x20;left&#x20;shows&#x20;strong&#x20;leafroll&#x20;symptoms,&#x20;whereas&#x20;the&#x20;vine&#x20;to&#x20;the&#x20;right&#x20;remains&#x20;non-symptomatic.&#x20;In&#x20;this&#x20;case,&#x20;the&#x20;vines&#x20;may&#x20;have&#x20;been&#x20;grafted&#x20;onto&#x20;older&#x20;vines&#x20;which&#x20;also&#x20;had&#x20;leafroll&#x20;virus;&#x20;hence&#x20;such&#x20;operations&#x20;always&#x20;bring&#x20;risks&#x20;of&#x20;failure&#x20;due&#x20;to&#x20;viruses.<br>
		 
	 
		 Leafroll symptoms – other varieties 
		   Leafroll symptoms – other varieties Zinfandel Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 It&#x20;should&#x20;be&#x20;noted&#x20;that&#x20;the&#x20;presence&#x20;of&#x20;leafroll&#x20;virus&#x20;is&#x20;not&#x20;limited&#x20;to&#x20;Syrah.&#x20;Other&#x20;varieties&#x20;in&#x20;the&#x20;area,&#x20;such&#x20;as&#x20;the&#x20;older&#x20;plantings&#x20;of&#x20;Zinfandel&#x20;as&#x20;in&#x20;this&#x20;photograph,&#x20;show&#x20;the&#x20;distinct&#x20;red&#x20;vine&#x20;-&#x20;green&#x20;vine&#x20;pattern&#x20;that&#x20;is&#x20;characteristic&#x20;of&#x20;leafroll&#x20;virus&#x20;in&#x20;many&#x20;vineyards.&#x20;At&#x20;these&#x20;sites&#x20;as&#x20;well,&#x20;the&#x20;fruit&#x20;from&#x20;symptomatic&#x20;vines&#x20;will&#x20;have&#x20;lower&#x20;sugar&#x20;and&#x20;color&#x20;as&#x20;compared&#x20;to&#x20;non-symptomatic&#x20;vines.&#x20;<br>
		 
	 
		 Leafroll symptoms – Irrigation effects 
		   Leafroll symptoms – Irrigation effects Irrigation effects Photos: Fess Parker 2003-2004 differences 2004   2002 & 2003 Extra water kept leaves green, but fruit quality still very poor Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 This&#x20;example&#x20;from&#x20;Santa&#x20;Barbara&#x20;County&#x20;shows&#x20;the&#x20;effects&#x20;of&#x20;water&#x20;stress&#x20;on&#x20;symptom&#x20;expression.&#x20;In&#x20;2002&#x20;and&#x20;2003,&#x20;as&#x20;shown&#x20;in&#x20;the&#x20;small&#x20;photograph,&#x20;the&#x20;young&#x20;planting&#x20;showed&#x20;very&#x20;strong&#x20;leafroll&#x20;symptoms,&#x20;with&#x20;distinct&#x20;red&#x20;leaves&#x20;and&#x20;poor&#x20;quality&#x20;fruit.&#x20;In&#x20;2004,&#x20;replacement&#x20;vines&#x20;were&#x20;planted&#x20;between&#x20;each&#x20;Syrah&#x20;vine,&#x20;and&#x20;in&#x20;the&#x20;process&#x20;the&#x20;irrigation&#x20;to&#x20;the&#x20;block&#x20;was&#x20;doubled.&#x20;That&#x20;fall,&#x20;the&#x20;Syrah&#x20;vines&#x20;remained&#x20;green&#x20;through&#x20;harvest;&#x20;however,&#x20;the&#x20;quality&#x20;of&#x20;the&#x20;fruit&#x20;remained&#x20;just&#x20;as&#x20;bad&#x20;as&#x20;it&#x20;had&#x20;been&#x20;when&#x20;the&#x20;leaves&#x20;turned&#x20;red.&#x20;The&#x20;reduced&#x20;water&#x20;stress&#x20;kept&#x20;the&#x20;canopy&#x20;green,&#x20;but&#x20;didn&apos;t&#x20;improve&#x20;ripening.<br>
		 
	 
		 Leafroll symptoms – Irrigation effects 
		   Leafroll symptoms – Irrigation effects 2004 pictures of shoots High irrigation Low irrigation 8/04 Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 Some&#x20;small&#x20;scale&#x20;irrigation&#x20;trials&#x20;near&#x20;San&#x20;Miguel&#x20;showed&#x20;similar&#x20;effects;&#x20;vines&#x20;with&#x20;additional&#x20;irrigation&#x20;retained&#x20;green&#x20;foliage&#x20;later&#x20;in&#x20;the&#x20;season,&#x20;whereas&#x20;vines&#x20;under&#x20;more&#x20;drought&#x20;stress&#x20;developed&#x20;earlier&#x20;and&#x20;redder&#x20;leaves.<br>
		 
	 
		 Leafroll-like symptoms – Other factors 
		   Leafroll-like symptoms – Other factors Fertilization: Soil & foliar P Soil & foliar K No effects on symptoms (2004-2007)  Crop load: Reducing crop load, even zero crop, didn’t affect leaf symptom expression (2004, 2005) Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 Other&#x20;factors&#x20;have&#x20;been&#x20;evaluated&#x20;with&#x20;respect&#x20;to&#x20;the&#x20;expression&#x20;of&#x20;the&#x20;leafroll&#x20;like&#x20;symptoms.&#x20;<br><br>Soil&#x20;and&#x20;foliar&#x20;phosphorous&#x20;and&#x20;potassium&#x20;did&#x20;not&#x20;reduce&#x20;the&#x20;expression&#x20;of&#x20;red&#x20;leaves&#x20;over&#x20;several&#x20;seasons.&#x20;<br><br>Reducing&#x20;the&#x20;crop&#x20;load,&#x20;even&#x20;to&#x20;zero&#x20;crop,&#x20;also&#x20;did&#x20;not&#x20;reduce&#x20;the&#x20;expression&#x20;of&#x20;red&#x20;leaves<br>
		 
	 
		 Decline symptoms 
		   Decline symptoms Less common than leafroll symptoms Vines die after several years of growth Deformed graft unions, cracks on trunk/cordons May or may not show red leaf symptoms Fruit quality generally good before collapsing Vines consistently test negative for all viruses, except for Rupestris Stem Pitting Clone 877 most often involved in Central Coast Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 Now&#x20;we&apos;ll&#x20;change&#x20;gears&#x20;and&#x20;look&#x20;at&#x20;&apos;Syrah&#x20;Decline&apos;&#x20;symptoms.&#x20;<br><br>Syrah&#x20;Decline&#x20;has&#x20;probably&#x20;been&#x20;less&#x20;common&#x20;than&#x20;leafroll&#x20;symptoms&#x20;on&#x20;the&#x20;Central&#x20;Coast.&#x20;<br><br>The&#x20;big&#x20;difference&#x20;is&#x20;that&#x20;the&#x20;vines&#x20;die&#x20;after&#x20;several&#x20;years&#x20;of&#x20;growth.<br><br>Vines&#x20;will&#x20;generally&#x20;have&#x20;deformed&#x20;graft&#x20;unions,&#x20;and&#x20;cracks&#x20;on&#x20;the&#x20;trunk&#x20;and/or&#x20;cordons.&#x20;<br><br>The&#x20;vines&#x20;may&#x20;or&#x20;may&#x20;not&#x20;show&#x20;red&#x20;leaf&#x20;symptoms.<br><br>The&#x20;fruit&#x20;quality&#x20;is&#x20;generally&#x20;very&#x20;good,&#x20;which&#x20;makes&#x20;it&#x20;particularly&#x20;frustrating&#x20;for&#x20;a&#x20;grower&#x20;who&#x20;is&#x20;losing&#x20;vines.<br><br>Vines&#x20;have&#x20;consistently&#x20;tested&#x20;negative&#x20;for&#x20;all&#x20;viruses,&#x20;except&#x20;for&#x20;rupestris&#x20;stem&#x20;pitting.<br><br>On&#x20;the&#x20;Central&#x20;Coast,&#x20;I&#x20;have&#x20;seen&#x20;the&#x20;Decline&#x20;most&#x20;ofen&#x20;in&#x20;plantings&#x20;of&#x20;Syrah&#x20;clone&#x20;877,&#x20;but&#x20;also&#x20;in&#x20;clones&#x20;174&#x20;and&#x20;99&#x20;to&#x20;a&#x20;lesser&#x20;degree.<br>
		 
	 
		 
		   Decline symptoms - Spring Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 In&#x20;the&#x20;spring,&#x20;the&#x20;presence&#x20;of&#x20;the&#x20;dead&#x20;and&#x20;weakened&#x20;vines&#x20;are&#x20;very&#x20;obvious.&#x20;This&#x20;vineyard&#x20;is&#x20;nearly&#x20;10&#x20;years&#x20;old,&#x20;and&#x20;has&#x20;had&#x20;replants&#x20;put&#x20;in&#x20;every&#x20;year.&#x20;This&#x20;was&#x20;to&#x20;be&#x20;its&#x20;last&#x20;year&#x20;before&#x20;the&#x20;grower&#x20;pulled&#x20;it&#x20;out.<br>
		 
	 
		 
		   Decline symptoms - Fall Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 In&#x20;the&#x20;fall,&#x20;affected&#x20;vines&#x20;will&#x20;often&#x20;have&#x20;very&#x20;short,&#x20;weak&#x20;shoot&#x20;growth,&#x20;with&#x20;red&#x20;leaves&#x20;and&#x20;no&#x20;fruit.&#x20;These&#x20;vines&#x20;will&#x20;likely&#x20;not&#x20;be&#x20;alive&#x20;the&#x20;following&#x20;spring.&#x20;<br>
		 
	 
		 
		   Decline symptoms – Red leaves Green veins not very obvious Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 A&#x20;notable&#x20;difference&#x20;from&#x20;the&#x20;leafroll-like&#x20;symptoms&#x20;are&#x20;the&#x20;absence&#x20;of&#x20;obvious&#x20;green&#x20;veins&#x20;on&#x20;affected&#x20;vines.&#x20;When&#x20;the&#x20;leaves&#x20;turn&#x20;red,&#x20;they&#x20;often&#x20;turn&#x20;fully&#x20;red&#x20;without&#x20;any&#x20;green&#x20;veins.&#x20;&#x20;<br>
		 
	 
		 Decline symptoms – Not uniform 
		   Decline symptoms – Not uniform Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 At&#x20;sites&#x20;with&#x20;Syrah&#x20;Decline,&#x20;one&#x20;can&#x20;generally&#x20;find&#x20;heavily&#x20;symptomatic&#x20;vines&#x20;adjacent&#x20;to&#x20;vines&#x20;which&#x20;appear&#x20;to&#x20;be&#x20;fully&#x20;healthy.<br>
		 
	 
		 
		   Rootstock 1103P Rootstock 5bb Scion 877 Scion 877 Decline symptoms – Graft unions Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 The&#x20;region&#x20;directly&#x20;above&#x20;the&#x20;graft&#x20;union&#x20;is&#x20;usually&#x20;strongly&#x20;disfigured&#x20;in&#x20;affected&#x20;vines.&#x20;In&#x20;the&#x20;picture&#x20;on&#x20;the&#x20;left,&#x20;the&#x20;region&#x20;has&#x20;deep&#x20;cracks&#x20;and&#x20;necrotic&#x20;tissue,&#x20;leading&#x20;to&#x20;a&#x20;very&#x20;poor&#x20;connection&#x20;in&#x20;the&#x20;vascular&#x20;tissue.&#x20;In&#x20;the&#x20;picture&#x20;on&#x20;the&#x20;right,&#x20;the&#x20;tissues&#x20;appear&#x20;buckled&#x20;and&#x20;disfigured,&#x20;with&#x20;similar&#x20;effects&#x20;on&#x20;the&#x20;vascular&#x20;system.<br>
		 
	 
		 
		   Decline symptoms – Cracks on trunk Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 Deep&#x20;cracks&#x20;or&#x20;pits&#x20;can&#x20;often&#x20;be&#x20;seen&#x20;above&#x20;the&#x20;graft&#x20;union,&#x20;and&#x20;often&#x20;times&#x20;farther&#x20;up&#x20;the&#x20;trunk,&#x20;and&#x20;even&#x20;onto&#x20;the&#x20;cordon.<br>
		 
	 
		 
		   Decline symptoms – Trunk sections Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 The&#x20;horizontal&#x20;cross&#x20;sections&#x20;on&#x20;the&#x20;left&#x20;show&#x20;the&#x20;depth&#x20;of&#x20;the&#x20;cracks&#x20;in&#x20;the&#x20;trunks.<br><br>In&#x20;the&#x20;vertical&#x20;cross&#x20;section&#x20;on&#x20;the&#x20;right,&#x20;just&#x20;above&#x20;the&#x20;graft&#x20;union&#x20;(which&#x20;is&#x20;idenfitied&#x20;by&#x20;the&#x20;termination&#x20;of&#x20;the&#x20;dark&#x20;central&#x20;pith&#x20;of&#x20;the&#x20;rootstock)&#x20;there&#x20;are&#x20;signs&#x20;of&#x20;the&#x20;cracks&#x20;or&#x20;pits&#x20;which&#x20;have&#x20;extended&#x20;all&#x20;the&#x20;way&#x20;to&#x20;the&#x20;center&#x20;of&#x20;the&#x20;trunk.<br>
		 
	 
		 Decline symptoms – small pits 
		   Decline symptoms – small pits Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 In&#x20;some&#x20;less&#x20;common&#x20;cases,&#x20;the&#x20;pitting&#x20;and&#x20;grooving&#x20;can&#x20;extend&#x20;even&#x20;onto&#x20;the&#x20;cordons;&#x20;in&#x20;this&#x20;example,&#x20;the&#x20;numerous&#x20;small&#x20;dark&#x20;pits&#x20;are&#x20;revealed&#x20;when&#x20;the&#x20;bark&#x20;is&#x20;peeled&#x20;away.<br>
		 
	 
		 Decline symptoms - replants 
		   Decline symptoms - replants Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 Replacing&#x20;dead&#x20;vines&#x20;is&#x20;an&#x20;annual&#x20;project&#x20;in&#x20;affected&#x20;vineyards.&#x20;At&#x20;many&#x20;sites,&#x20;5%&#x20;or&#x20;more&#x20;of&#x20;the&#x20;vines&#x20;may&#x20;die&#x20;each&#x20;season,&#x20;leading&#x20;to&#x20;a&#x20;hogde-podge&#x20;of&#x20;vines&#x20;of&#x20;different&#x20;ages&#x20;and&#x20;sizes,&#x20;creating&#x20;a&#x20;very&#x20;difficult&#x20;management&#x20;situation.&#x20;Many&#x20;growers&#x20;have&#x20;eventually&#x20;opted&#x20;to&#x20;remove&#x20;the&#x20;entire&#x20;planting&#x20;a&#x20;start&#x20;over&#x20;if&#x20;the&#x20;percentages&#x20;of&#x20;dying&#x20;vines&#x20;are&#x20;high.<br>
		 
	 
		 Decline symptoms - own-rooted vines 
		   Decline symptoms - own-rooted vines Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 I&#x20;have&#x20;very&#x20;few&#x20;examples&#x20;of&#x20;own-rooted&#x20;Syrah&#x20;to&#x20;observe,&#x20;but&#x20;this&#x20;small&#x20;vineyard&#x20;is&#x20;showing&#x20;strong&#x20;disfiguring&#x20;of&#x20;the&#x20;trunk&#x20;in&#x20;a&#x20;similar&#x20;manner&#x20;as&#x20;vines&#x20;on&#x20;rootstocks.&#x20;The&#x20;trunks&#x20;of&#x20;affected&#x20;vines&#x20;break&#x20;apart&#x20;easily,&#x20;with&#x20;very&#x20;little&#x20;connective&#x20;tissue.<br><br>At&#x20;this&#x20;site,&#x20;after&#x20;the&#x20;vines&#x20;grew&#x20;onto&#x20;the&#x20;wire,&#x20;they&#x20;inexplicably&#x20;died&#x20;back,&#x20;but&#x20;the&#x20;root&#x20;system&#x20;remained&#x20;alive&#x20;and&#x20;new&#x20;shoots&#x20;appeared&#x20;the&#x20;following&#x20;spring.&#x20;<br>
		 
	 
		 Leaf burn symptoms 
		   Leaf burn symptoms Occurs in hotter, dryer inland areas Late season, leaves burn up and fall off  Inconsistent season to season Salinity, water stress likely key factors Relation to leafroll virus? Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 Leaf&#x20;burn&#x20;symptoms&#x20;are&#x20;mostly&#x20;observed&#x20;in&#x20;the&#x20;hotter,&#x20;dryer&#x20;inland&#x20;areas&#x20;of&#x20;the&#x20;Central&#x20;Coast.&#x20;In&#x20;the&#x20;late&#x20;summer,&#x20;the&#x20;leaves&#x20;will&#x20;burn&#x20;up&#x20;and&#x20;fall&#x20;off&#x20;the&#x20;vine.&#x20;The&#x20;symptoms&#x20;are&#x20;inconsistent&#x20;season&#x20;to&#x20;season,&#x20;likely&#x20;reflecting&#x20;differences&#x20;in&#x20;rainfall&#x20;or&#x20;irrigation&#x20;management.&#x20;Both&#x20;high&#x20;salinity&#x20;and&#x20;water&#x20;stress&#x20;are&#x20;likely&#x20;key&#x20;factors&#x20;behind&#x20;these&#x20;symptoms,&#x20;but&#x20;there&#x20;may&#x20;be&#x20;a&#x20;relationship&#x20;with&#x20;leafroll&#x20;virus&#x20;as&#x20;well.<br>
		 
	 
		 Leaf burn symptoms 
		   Leaf burn symptoms 9/30/05 Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 At&#x20;this&#x20;vineyard,&#x20;the&#x20;leaf&#x20;burn&#x20;symptoms&#x20;began&#x20;to&#x20;appear&#x20;at&#x20;the&#x20;end&#x20;of&#x20;August.&#x20;By&#x20;the&#x20;end&#x20;of&#x20;September,&#x20;the&#x20;entire&#x20;canopy&#x20;of&#x20;nearly&#x20;all&#x20;the&#x20;vines&#x20;in&#x20;the&#x20;block&#x20;had&#x20;turned&#x20;the&#x20;consistency&#x20;of&#x20;potato&#x20;chips.&#x20;Note&#x20;that&#x20;the&#x20;fruit&#x20;has&#x20;yet&#x20;to&#x20;be&#x20;harvested;&#x20;obviously,&#x20;the&#x20;loss&#x20;of&#x20;functional&#x20;leaf&#x20;area&#x20;reduces&#x20;photosynthesis&#x20;and&#x20;hence&#x20;sugar&#x20;accumulation,&#x20;as&#x20;well&#x20;as&#x20;creating&#x20;conditions&#x20;for&#x20;strong&#x20;sunburn.<br>
		 
	 
		 Leaf burn symptoms 
		   Leaf burn symptoms Strong differences between years 2004 2003, 2005 2004, 2006, 2007 Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 There&#x20;can&#x20;be&#x20;very&#x20;strong&#x20;differences&#x20;between&#x20;years&#x20;of&#x20;the&#x20;symptoms.&#x20;In&#x20;2004,&#x20;2006,&#x20;and&#x20;2007&#x20;the&#x20;symptoms&#x20;at&#x20;this&#x20;site&#x20;were&#x20;not&#x20;obvious,&#x20;while&#x20;in&#x20;2003&#x20;and&#x20;2005&#x20;they&#x20;were&#x20;much&#x20;more&#x20;visible.<br>
		 
	 
		 Leaf burn symptoms 
		   Leaf burn symptoms Sodium salts; disperse organic matter & clay creating dark circle Calcium salts; moving outward Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 These&#x20;symptoms&#x20;are&#x20;often&#x20;evident&#x20;in&#x20;areas&#x20;where&#x20;salt&#x20;levels&#x20;are&#x20;elevated.&#x20;This&#x20;picture&#x20;shows&#x20;visually&#x20;the&#x20;presence&#x20;of&#x20;salts&#x20;from&#x20;the&#x20;irrigation&#x20;water&#x20;in&#x20;the&#x20;soil.&#x20;The&#x20;drip&#x20;emitter&#x20;delivers&#x20;water&#x20;to&#x20;the&#x20;center&#x20;of&#x20;the&#x20;dark&#x20;circle;&#x20;this&#x20;dark&#x20;color&#x20;is&#x20;created&#x20;by&#x20;sodium&#x20;ions&#x20;dispersing&#x20;the&#x20;organic&#x20;matter&#x20;in&#x20;the&#x20;soil.&#x20;As&#x20;the&#x20;water&#x20;moves&#x20;outwards,&#x20;it&#x20;carries&#x20;with&#x20;it&#x20;the&#x20;calcium&#x20;salts,&#x20;likely&#x20;added&#x20;as&#x20;gypsum,&#x20;which&#x20;form&#x20;the&#x20;white&#x20;rings.<br>
		 
	 
		 Leaf burn symptoms 
		   Leaf burn symptoms Each foot of irrigation water is applying: 422 g of Na per vine, or  843 lbs of Na per acre   <0.1 4.6 0.6 1.2 6.19 0.98 1.05 6 0.82 8.1 CO3 HCO3 B Cl Na Mg Ca SAR EC pH Below in meq/l Syrah salinity plot  irrigation water test, August 2005 Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 This&#x20;table&#x20;shows&#x20;the&#x20;lab&#x20;results&#x20;for&#x20;the&#x20;irrigation&#x20;water&#x20;from&#x20;one&#x20;of&#x20;the&#x20;poorer&#x20;quality&#x20;wells&#x20;in&#x20;the&#x20;area.&#x20;The&#x20;water&#x20;has&#x20;a&#x20;high&#x20;pH,&#x20;with&#x20;significant&#x20;levels&#x20;of&#x20;sodium&#x20;and&#x20;bicarbonate,&#x20;as&#x20;well&#x20;as&#x20;boron.&#x20;Looking&#x20;just&#x20;at&#x20;the&#x20;sodium&#x20;content,&#x20;one&#x20;foot&#x20;of&#x20;this&#x20;irrigation&#x20;water&#x20;will&#x20;deliver&#x20;422&#x20;g&#x20;of&#x20;sodium&#x20;per&#x20;vine,&#x20;which&#x20;is&#x20;equivalent&#x20;to&#x20;843&#x20;lbs&#x20;of&#x20;sodium&#x20;per&#x20;acre&#x20;at&#x20;this&#x20;site.&#x20;&#x20;If&#x20;this&#x20;sodium&#x20;is&#x20;allowed&#x20;to&#x20;accumulate&#x20;in&#x20;the&#x20;rootzone,&#x20;it&#x20;will&#x20;soon&#x20;reach&#x20;toxic&#x20;levels.&#x20;<br>
		 
	 
		 Leaf burn symptoms   – only Syrah affected 
		   Leaf burn symptoms   – only Syrah affected Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 Syrah&#x20;appears&#x20;to&#x20;be&#x20;the&#x20;most&#x20;sensitive&#x20;variety&#x20;to&#x20;the&#x20;high-salt&#x20;conditions&#x20;in&#x20;this&#x20;area.&#x20;This&#x20;is&#x20;a&#x20;block&#x20;of&#x20;Cabernet&#x20;Sauvignon,&#x20;in&#x20;which&#x20;several&#x20;vines&#x20;of&#x20;Syrah&#x20;were&#x20;inadvertently&#x20;planted.&#x20;In&#x20;the&#x20;late&#x20;summer,&#x20;the&#x20;Syrah&#x20;vines&#x20;become&#x20;very&#x20;obvious&#x20;by&#x20;their&#x20;leaf&#x20;burn&#x20;symptoms,&#x20;whereas&#x20;the&#x20;Cabernet&#x20;doesn&apos;t&#x20;show&#x20;any&#x20;similar&#x20;behavior.<br>
		 
	 
		 Leaf burn symptoms 
		   Leaf burn symptoms Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 This&#x20;slide&#x20;shows&#x20;the&#x20;shoot&#x20;tip&#x20;of&#x20;one&#x20;of&#x20;the&#x20;Syrah&#x20;vines&#x20;in&#x20;the&#x20;preceding&#x20;slide.&#x20;This&#x20;degree&#x20;of&#x20;marginal&#x20;necrosis&#x20;suggests&#x20;very&#x20;high&#x20;levels&#x20;of&#x20;toxicity&#x20;for&#x20;this&#x20;vine.<br>
		 
	 
		 Leaf burn summary 
		   Leaf burn summary High sodium, boron or total salts seem to play a role, perhaps under water stress conditions Irrigation water the source Salinity management very important: Ensure adequate drainage Add gypsum Leach with good quality water Be aware of the effect on vine water stress Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 In&#x20;summary,&#x20;leaf&#x20;burn&#x20;symptoms&#x20;are&#x20;more&#x20;common&#x20;in&#x20;areas&#x20;where&#x20;high&#x20;levels&#x20;of&#x20;sodium,&#x20;boron,&#x20;and/or&#x20;total&#x20;salts&#x20;are&#x20;present,&#x20;and&#x20;more&#x20;likely&#x20;under&#x20;more&#x20;severe&#x20;water&#x20;stress.<br><br>It&#x20;needs&#x20;to&#x20;be&#x20;remembered&#x20;that&#x20;irrigation&#x20;water&#x20;is&#x20;the&#x20;main&#x20;source&#x20;of&#x20;salts&#x20;in&#x20;area&#x20;vineyards,&#x20;and&#x20;thus&#x20;irrigation&#x20;management&#x20;is&#x20;important.&#x20;To&#x20;maintain&#x20;a&#x20;high&#x20;quality&#x20;soil,&#x20;the&#x20;steps&#x20;are&#x20;to&#x20;first&#x20;ensure&#x20;adequate&#x20;drainage&#x20;of&#x20;the&#x20;rootzone,&#x20;then&#x20;add&#x20;gypsum&#x20;as&#x20;a&#x20;calcium&#x20;source,&#x20;and&#x20;to&#x20;finally&#x20;leach&#x20;the&#x20;rootzone&#x20;with&#x20;good&#x20;quality&#x20;water.&#x20;<br><br>It&apos;s&#x20;important&#x20;as&#x20;well&#x20;to&#x20;be&#x20;aware&#x20;of&#x20;the&#x20;effect&#x20;that&#x20;salts&#x20;have&#x20;on&#x20;increasing&#x20;vine&#x20;water&#x20;stress;&#x20;additional&#x20;irrigation&#x20;will&#x20;be&#x20;required&#x20;to&#x20;compensate&#x20;for&#x20;the&#x20;additional&#x20;stress&#x20;levels&#x20;due&#x20;to&#x20;high&#x20;salts.<br>
		 
	 
		 Why the difference with Syrah? 
		   Why the difference with Syrah? Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 However,&#x20;this&#x20;brings&#x20;up&#x20;the&#x20;question,&#x20;&quot;Why&#x20;the&#x20;difference&#x20;with&#x20;Syrah?&quot;&#x20;In&#x20;the&#x20;foreground&#x20;is&#x20;a&#x20;Syrah&#x20;planting&#x20;that&#x20;has&#x20;been&#x20;defoliated&#x20;by&#x20;leaf&#x20;burn&#x20;symptoms,&#x20;while&#x20;in&#x20;the&#x20;background&#x20;is&#x20;another&#x20;red&#x20;variety&#x20;with&#x20;very&#x20;few&#x20;similar&#x20;symptoms,&#x20;growing&#x20;in&#x20;essentially&#x20;the&#x20;same&#x20;environment.<br>
		 
	 
		 Why the difference with Syrah? 
		   Why the difference with Syrah? Possible explanation: Schultz, 2003: Syrah has a different drought response mechanism as compared to a drought-resistant variety like Grenache Syrah: Anisohydric Stomata tend to stay open Grenache: Isohydric Stomata close more readily Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 Dr.&#x20;Hans&#x20;Schultz&#x20;in&#x20;2003&#x20;published&#x20;a&#x20;study&#x20;in&#x20;which&#x20;he&#x20;concluded&#x20;that&#x20;Syrah&#x20;has&#x20;a&#x20;different&#x20;drought-response&#x20;mechanism&#x20;as&#x20;compared&#x20;to&#x20;more&#x20;drought-tolerant&#x20;varieties&#x20;such&#x20;as&#x20;Grenache.&#x20;<br><br>He&#x20;concluded&#x20;that&#x20;Syrah&#x20;had&#x20;an&#x20;anisohydric&#x20;behavior,&#x20;in&#x20;which&#x20;the&#x20;leaf&#x20;stomata&#x20;tend&#x20;to&#x20;stay&#x20;open&#x20;under&#x20;stress,&#x20;as&#x20;compared&#x20;to&#x20;Grenache,&#x20;which&#x20;had&#x20;an&#x20;isohydric&#x20;response,&#x20;in&#x20;which&#x20;the&#x20;leaf&#x20;stomata&#x20;would&#x20;close&#x20;much&#x20;more&#x20;readily&#x20;in&#x20;response&#x20;to&#x20;water&#x20;stress.<br>
		 
	 
		 Drought response comparison 2005/2006 
		   Drought response comparison 2005/2006 Shiraz/110R Cabernet Sauv./110R Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 In&#x20;2005&#x20;and&#x20;2006&#x20;I&#x20;attempted&#x20;to&#x20;document&#x20;this&#x20;same&#x20;behavior&#x20;locally.&#x20;I&#x20;set&#x20;up&#x20;a&#x20;trial&#x20;with&#x20;adjacent&#x20;blocks&#x20;of&#x20;Shiraz&#x20;and&#x20;Cabernet&#x20;Sauvignon,&#x20;both&#x20;of&#x20;the&#x20;same&#x20;age&#x20;and&#x20;on&#x20;the&#x20;same&#x20;rootstock.&#x20;I&#x20;modified&#x20;the&#x20;irrigation&#x20;system&#x20;so&#x20;that&#x20;all&#x20;test&#x20;vines&#x20;were&#x20;irrigated&#x20;the&#x20;same.&#x20;In&#x20;each&#x20;variety,&#x20;six&#x20;vines&#x20;were&#x20;outfitted&#x20;with&#x20;automated&#x20;sap&#x20;flow&#x20;sensors,&#x20;and&#x20;detailed&#x20;measurements&#x20;of&#x20;leaf&#x20;water&#x20;potential&#x20;and&#x20;stomatal&#x20;conductance&#x20;were&#x20;taken&#x20;throughout&#x20;the&#x20;summer.<br>
		 
	 
		 Drought response comparison 
		   Drought response comparison Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 These&#x20;two&#x20;charts&#x20;show&#x20;the&#x20;pressure&#x20;chamber&#x20;readings&#x20;for&#x20;both&#x20;blocks.&#x20;Note&#x20;that&#x20;the&#x20;leaf&#x20;water&#x20;potential&#x20;values&#x20;is&#x20;just&#x20;the&#x20;negative&#x20;of&#x20;these&#x20;pressure&#x20;chamber&#x20;reading;&#x20;so&#x20;larger&#x20;values&#x20;on&#x20;this&#x20;graph&#x20;mean&#x20;greater&#x20;water&#x20;stress.<br><br>For&#x20;both&#x20;varieties,&#x20;leaf&#x20;water&#x20;potential&#x20;levels&#x20;were&#x20;similar,&#x20;and&#x20;stress&#x20;levels&#x20;increased&#x20;similarly&#x20;throughout&#x20;the&#x20;day.&#x20;For&#x20;the&#x20;2&#x20;pm&#x20;readings,&#x20;the&#x20;Syrah&#x20;did&#x20;show&#x20;significantly&#x20;higher&#x20;pressure&#x20;chamber&#x20;readings&#x20;than&#x20;the&#x20;Cabernet,&#x20;which&#x20;is&#x20;consistent&#x20;with&#x20;the&#x20;theory&#x20;of&#x20;the&#x20;anisohydric&#x20;drought&#x20;response.<br>
		 
	 
		 Drought response comparison 
		   Drought response comparison Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 These&#x20;two&#x20;charts&#x20;show&#x20;the&#x20;stomatal&#x20;conductance&#x20;of&#x20;the&#x20;two&#x20;varieties&#x20;over&#x20;the&#x20;summer.&#x20;This&#x20;value&#x20;is&#x20;a&#x20;measure&#x20;of&#x20;how&#x20;rapidly&#x20;water&#x20;vapor&#x20;is&#x20;leaving&#x20;the&#x20;leaf.&#x20;Both&#x20;varieties&#x20;generally&#x20;showed&#x20;diminishing&#x20;conductance&#x20;levels&#x20;between&#x20;early&#x20;morning&#x20;and&#x20;early&#x20;afternoon,&#x20;with&#x20;similar&#x20;values&#x20;for&#x20;each&#x20;variety.<br>
		 
	 
		 Drought response comparison 
		   Drought response comparison Cloudy     day Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 This&#x20;chart&#x20;compares&#x20;the&#x20;sap&#x20;flow&#x20;measurements&#x20;over&#x20;a&#x20;four-day&#x20;period&#x20;in&#x20;ealry&#x20;August.&#x20;The&#x20;levels&#x20;are&#x20;near&#x20;zero&#x20;at&#x20;night,&#x20;and&#x20;then&#x20;increase&#x20;very&#x20;rapidly&#x20;in&#x20;the&#x20;early&#x20;morning,&#x20;reaching&#x20;a&#x20;peak&#x20;in&#x20;the&#x20;late&#x20;morning.&#x20;After&#x20;this&#x20;point,&#x20;levels&#x20;decline&#x20;in&#x20;the&#x20;middle&#x20;of&#x20;the&#x20;day&#x20;and&#x20;into&#x20;the&#x20;late&#x20;afternoon,&#x20;after&#x20;which&#x20;they&#x20;gradually&#x20;recover&#x20;again.&#x20;Both&#x20;varieties&#x20;showed&#x20;very&#x20;similar&#x20;behavior,&#x20;which&#x20;suggests&#x20;that&#x20;the&#x20;stomata&#x20;of&#x20;both&#x20;varieties&#x20;are&#x20;behaving&#x20;in&#x20;a&#x20;similar&#x20;manner,&#x20;in&#x20;that&#x20;both&#x20;appear&#x20;to&#x20;be&#x20;restricting&#x20;the&#x20;loss&#x20;of&#x20;water&#x20;during&#x20;the&#x20;part&#x20;of&#x20;the&#x20;day&#x20;when&#x20;the&#x20;evaporative&#x20;demand&#x20;is&#x20;at&#x20;its&#x20;peak.<br>
		 
	 
		 Drought response comparison summary 
		   Drought response comparison summary My local data hasn’t shown dramatic differences in behavior Affect of rootstock? Is Cabernet Sauvignon a good “isohydric” or “drought tolerant” reference?  Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 My&#x20;local&#x20;data&#x20;hasn&apos;t&#x20;shown&#x20;dramatic&#x20;differences&#x20;in&#x20;the&#x20;drought&#x20;response&#x20;behavior&#x20;between&#x20;Syrah&#x20;and&#x20;Cabernet&#x20;Sauvignon.&#x20;This&#x20;may&#x20;be&#x20;an&#x20;effect&#x20;of&#x20;the&#x20;rootstock&#x20;used&#x20;in&#x20;this&#x20;study.&#x20;Also,&#x20;Cabernet&#x20;Sauvignon&#x20;may&#x20;not&#x20;be&#x20;a&#x20;good&#x20;isohydric&#x20;or&#x20;drought&#x20;tolerant&#x20;reference,&#x20;even&#x20;though&#x20;local&#x20;field&#x20;experience&#x20;suggests&#x20;that&#x20;it&#x20;is.&#x20;Additional&#x20;work&#x20;may&#x20;be&#x20;needed&#x20;to&#x20;answer&#x20;these&#x20;questions.<br>
		 
	 
		 Herbicide sensitivity? 
		   Herbicide sensitivity? Dying scion, live rootstock Symptoms began appearing in July Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 Another&#x20;theory&#x20;behind&#x20;the&#x20;variety&#x20;of&#x20;problems&#x20;affecting&#x20;Syrah&#x20;is&#x20;that&#x20;it&#x20;may&#x20;more&#x20;sensitive&#x20;to&#x20;herbicides&#x20;as&#x20;compared&#x20;to&#x20;other&#x20;common&#x20;varieties.&#x20;<br><br>In&#x20;this&#x20;example,&#x20;this&#x20;vineyard&#x20;was&#x20;inadvertently&#x20;sprayed&#x20;with&#x20;an&#x20;excessive&#x20;rate&#x20;of&#x20;a&#x20;contact&#x20;herbicide&#x20;in&#x20;the&#x20;spring.&#x20;By&#x20;early&#x20;summer,&#x20;the&#x20;scions&#x20;began&#x20;to&#x20;show&#x20;red-leaf&#x20;symptoms,&#x20;and&#x20;by&#x20;early&#x20;fall&#x20;when&#x20;this&#x20;photograph&#x20;was&#x20;taken,&#x20;the&#x20;scions&#x20;were&#x20;nearly&#x20;completely&#x20;dead,&#x20;while&#x20;rootstocks&#x20;were&#x20;pushing&#x20;suckers&#x20;on&#x20;some&#x20;vines.&#x20;<br>
		 
	 
		 Herbicide sensitivity? 
		   Herbicide sensitivity?  Herbicide burn Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 Closer&#x20;inspection&#x20;of&#x20;these&#x20;vines&#x20;revealed&#x20;deep&#x20;pits&#x20;on&#x20;the&#x20;trunk,&#x20;similar&#x20;to&#x20;those&#x20;seen&#x20;on&#x20;vines&#x20;with&#x20;Syrah&#x20;Decline.&#x20;On&#x20;the&#x20;right,&#x20;one&#x20;can&#x20;see&#x20;how&#x20;the&#x20;outer&#x20;cambium&#x20;of&#x20;this&#x20;vine&#x20;has&#x20;been&#x20;killed&#x20;off,&#x20;leaving&#x20;behind&#x20;the&#x20;woody&#x20;cylinder&#x20;and&#x20;callus&#x20;tissue.&#x20;Experiments&#x20;have&#x20;been&#x20;underway&#x20;to&#x20;determine&#x20;if&#x20;herbicide&#x20;sensitivity&#x20;is&#x20;indeed&#x20;an&#x20;issue&#x20;with&#x20;this&#x20;variety.<br>
		 
	 
		 
		   Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 There&#x20;has&#x20;been&#x20;debate&#x20;regarding&#x20;whether&#x20;or&#x20;not&#x20;the&#x20;red&#x20;leaf&#x20;symptoms&#x20;associated&#x20;with&#x20;the&#x20;various&#x20;Syrah&#x20;problems&#x20;are&#x20;spreading&#x20;to&#x20;other&#x20;vineyards.&#x20;<br><br>This&#x20;picture&#x20;shows&#x20;more&#x20;of&#x20;what&#x20;I&#x20;typically&#x20;observe;&#x20;a&#x20;strongly&#x20;symptomatic&#x20;vineyard&#x20;on&#x20;the&#x20;left,&#x20;and&#x20;a&#x20;non-symptomatic&#x20;vineyard&#x20;on&#x20;the&#x20;right.&#x20;If&#x20;spread&#x20;is&#x20;happening&#x20;to&#x20;other&#x20;nearby&#x20;plantings,&#x20;it&#x20;isn&apos;t&#x20;obvious,&#x20;or&#x20;it&#x20;isn&apos;t&#x20;happening&#x20;very&#x20;quickly,&#x20;in&#x20;my&#x20;estimation.<br>
		 
	 
		 Central Coast Summary 
		   Central Coast Summary Leafroll virus likely a factor in many vineyards Reduces fruit quality Decline relatively less common in area Vines die  Salinity an issue in some areas; exacerbates drought stress Drought response? Herbicides? Others? Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 To&#x20;summarize&#x20;the&#x20;Central&#x20;Coast&#x20;situation,&#x20;leafroll&#x20;virus&#x20;is&#x20;likely&#x20;a&#x20;factor&#x20;in&#x20;many&#x20;problem&#x20;syrah&#x20;vineyards,&#x20;reducing&#x20;fruit&#x20;quality.&#x20;Syrah&#x20;Decline&#x20;is&#x20;less&#x20;common,&#x20;but&#x20;causes&#x20;serious&#x20;problems&#x20;with&#x20;dying&#x20;vines&#x20;where&#x20;present.&#x20;Leaf&#x20;burn&#x20;symptoms&#x20;brought&#x20;on&#x20;by&#x20;salinity&#x20;and&#x20;water&#x20;stress&#x20;are&#x20;issues&#x20;in&#x20;some&#x20;areas,&#x20;while&#x20;questions&#x20;remain&#x20;on&#x20;any&#x20;other&#x20;possible&#x20;causes.<br>
		 
	 
		 France 
		   France Syrah decline:   A very complex issue with many factors involved  Credits:  A.S. Spilmont, S. Grenan, J-M. Boursiquot, M. Beuve, L. Ignatovic, and O. Lemaire  Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 Looking&#x20;at&#x20;some&#x20;other&#x20;countries&#x20;now,&#x20;researchers&#x20;in&#x20;France&#x20;have&#x20;been&#x20;studying&#x20;Syrah&#x20;Decline&#x20;since&#x20;the&#x20;early&#x20;1990&apos;s.&#x20;The&#x20;symptoms&#x20;there&#x20;are&#x20;very&#x20;similar&#x20;to&#x20;the&#x20;Decline&#x20;observed&#x20;in&#x20;California,&#x20;including&#x20;early&#x20;reddening&#x20;of&#x20;leaves&#x20;on&#x20;affected&#x20;vines,&#x20;swollen&#x20;disfigured&#x20;graft&#x20;unions,&#x20;and&#x20;early&#x20;vine&#x20;death.&#x20;To&#x20;date&#x20;no&#x20;cause&#x20;has&#x20;been&#x20;positively&#x20;identified.<br>
		 
	 
		 France – research summary 
		   France – research summary Pathological studies No pathological agent identified Studies still on-going on GRSPaV and phytoplasmas  Grafting studies No difference between bench grafting techniques (omega and long-whip)  Main effect of Syrah clone  3 certified clones show very limited susceptibility  New clonal selection is in progress  Identification of a genetic marker Will help with the selection of future clones Credits:  A.S. Spilmont, S. Grenan, J-M. Boursiquot, M. Beuve, L. Ignatovic, and O. Lemaire  Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 In&#x20;French&#x20;pathological&#x20;studies,&#x20;no&#x20;agent&#x20;has&#x20;been&#x20;identifed,&#x20;but&#x20;studies&#x20;are&#x20;ongoing&#x20;with&#x20;rupestris&#x20;stem&#x20;pitting&#x20;and&#x20;phytoplasmas.<br><br>No&#x20;difference&#x20;has&#x20;been&#x20;observed&#x20;based&#x20;on&#x20;the&#x20;type&#x20;of&#x20;grafting&#x20;used.<br><br>They&#x20;have&#x20;identified&#x20;three&#x20;clones&#x20;with&#x20;very&#x20;limited&#x20;susceptibility&#x20;to&#x20;Syrah&#x20;Decline,&#x20;and&#x20;a&#x20;new&#x20;clonal&#x20;selection&#x20;program&#x20;is&#x20;in&#x20;progress&#x20;to&#x20;take&#x20;advantage&#x20;of&#x20;this.<br><br>Finally,&#x20;work&#x20;is&#x20;underway&#x20;to&#x20;identify&#x20;a&#x20;genetic&#x20;marker&#x20;to&#x20;help&#x20;with&#x20;the&#x20;selection&#x20;of&#x20;non-susceptible&#x20;Syrah&#x20;clones&#x20;in&#x20;the&#x20;future.<br>
		 
	 
		 France 
		   France E529: sanitized by tip grafting from clone 301 E531: sanitized by tip grafting from clone 383 Credits:  A.S. Spilmont, S. Grenan, J-M. Boursiquot, M. Beuve, L. Ignatovic, and O. Lemaire  Very susceptible 73 Very susceptible 381 Very susceptible 383 Very susceptible 99 Very susceptible 301 Moderately susceptible 382 Moderately susceptible 585 Moderately susceptible 525 Moderately susceptible 174 Moderately susceptible 100 Moderately susceptible 877 Moderately susceptible 300 Few symptoms 471 Very few symptoms 524 Very few symptoms 470 Very few symptoms 747 Susceptibility towards Syrah decline Clone (certified) Very susceptible E531 Very susceptible E529 Very susceptible E266 Very susceptible E204 No symptoms E18 No symptoms E416 Susceptibility towards Syrah decline Clone (model) Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 These&#x20;charts&#x20;show&#x20;the&#x20;relative&#x20;rankings&#x20;of&#x20;the&#x20;various&#x20;clones&#x20;to&#x20;their&#x20;susceptibility&#x20;to&#x20;Syrah&#x20;Decline,&#x20;based&#x20;on&#x20;observations&#x20;in&#x20;France.&#x20;The&#x20;clones&#x20;in&#x20;the&#x20;left&#x20;chart&#x20;are&#x20;commercially&#x20;available,&#x20;while&#x20;those&#x20;in&#x20;the&#x20;right&#x20;chart&#x20;are&#x20;still&#x20;experimental.&#x20;Note&#x20;that&#x20;some&#x20;experimental&#x20;clones&#x20;which&#x20;have&#x20;been&#x20;sanitized&#x20;by&#x20;tip&#x20;grafting&#x20;are&#x20;still&#x20;susceptible&#x20;to&#x20;Syrah&#x20;Decline.<br>
		 
	 
		 Australia – Shiraz Disease 
		   Australia – Shiraz Disease Credits: Nuredin Habili  Also seen in other varieties (Merlot, Ruby Cabernet) Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 In&#x20;Australia,&#x20;the&#x20;Shiraz&#x20;Disease&#x20;has&#x20;been&#x20;associated&#x20;with&#x20;Grapevine&#x20;Virus&#x20;A.&#x20;Affected&#x20;vines&#x20;show&#x20;extended&#x20;leaf&#x20;retention&#x20;into&#x20;the&#x20;winter,&#x20;and&#x20;very&#x20;inconsistent&#x20;and&#x20;delayed&#x20;maturation&#x20;of&#x20;shoots.&#x20;I&#x20;have&#x20;not&#x20;seen&#x20;any&#x20;similar&#x20;symptoms&#x20;on&#x20;Syrah&#x20;in&#x20;California.<br>
		 
	 
		 South Africa – Shiraz Decline 
		   South Africa – Shiraz Decline Similar to ‘Decline’ symptoms in California   Credits: Dariusz Goszczynski Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 In&#x20;South&#x20;Africa,&#x20;their&#x20;Syrah&#x20;Decline&#x20;has&#x20;symptoms&#x20;very&#x20;similar&#x20;to&#x20;those&#x20;seen&#x20;in&#x20;California&#x20;and&#x20;France,&#x20;with&#x20;similar&#x20;leaf&#x20;reddening&#x20;and&#x20;disfiguring&#x20;of&#x20;the&#x20;trunk&#x20;tissue.<br>
		 
	 
		 South Africa – Shiraz Disease 
		   South Africa – Shiraz Disease Associated with GVA virus Also seen in Merlot Credits:  Piet Goussard and Henk Bakker; http://www.wynboer.co.za/recentarticles/200612shiraz.php3 Affected vines have green, rubbery, droopy shoots  Shoots don’t lignify, and are covered with many lenticels  Leaf coloration pattern  Leaves retained in winter  Summary of Syrah Vine Health Problems    Nov. 13, 2008 Mark Battany                            UC Cooperative Extension 
		 Also&#x20;in&#x20;South&#x20;Africa,&#x20;Shiraz&#x20;Disease&#x20;is&#x20;very&#x20;similar&#x20;to&#x20;the&#x20;Shiraz&#x20;Disease&#x20;described&#x20;in&#x20;Australia,&#x20;and&#x20;is&#x20;also&#x20;associated&#x20;with&#x20;GVA&#x20;virus.&#x20;Affected&#x20;vines&#x20;have&#x20;green,&#x20;rubbery,&#x20;droopy&#x20;shoots,&#x20;which&#x20;don&apos;t&#x20;lignify&#x20;properly&#x20;and&#x20;are&#x20;covered&#x20;with&#x20;many&#x20;lenticels.&#x20;As&#x20;in&#x20;Australia,&#x20;the&#x20;leaves&#x20;are&#x20;retained&#x20;well&#x20;into&#x20;the&#x20;winter&#x20;on&#x20;affected&#x20;vines.&#x20;<br>
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		 End 
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		 If&#x20;you&#x20;need&#x20;further&#x20;information,&#x20;please&#x20;do&#x20;not&#x20;hesitate&#x20;to&#x20;contact&#x20;me.<br><br>Please&#x20;note&#x20;that&#x20;the&#x20;information&#x20;presented&#x20;here&#x20;will&#x20;be&#x20;out&#x20;of&#x20;date&#x20;as&#x20;new&#x20;research&#x20;is&#x20;conducted&#x20;on&#x20;Syrah&#x20;vine&#x20;health&#x20;problems.&#x20;Please&#x20;seek&#x20;out&#x20;the&#x20;most&#x20;current&#x20;information&#x20;available.&#x20;Thank&#x20;you.<br>
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			 Summary of Syrah Vine Health Problems
			 Summary&#x20;of&#x20;Syrah&#x20;vine&#x20;health&#x20;problems.&#x20;By&#x20;Mark&#x20;Battany,&#x20;Farm&#x20;Advisor,&#x20;San&#x20;Luis&#x20;Obispo&#x20;and&#x20;Santa&#x20;Barbara&#x20;Counties.&#x20;This&#x20;presentation&#x20;was&#x20;originally&#x20;given&#x20;on&#x20;Nov.&#x20;13,&#x20;2008&#x20;at&#x20;UC&#x20;Davis.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Outline
			 Here&apos;s&#x20;an&#x20;outline&#x20;of&#x20;this&#x20;presentation.&#x20;I&apos;ll&#x20;summarize&#x20;the&#x20;symptoms&#x20;we&#x20;see&#x20;in&#x20;California,&#x20;focusing&#x20;mostly&#x20;on&#x20;the&#x20;Central&#x20;Coast,&#x20;and&#x20;will&#x20;then&#x20;take&#x20;a&#x20;brief&#x20;look&#x20;at&#x20;other&#x20;Syrah&#x20;problems&#x20;elsewhere&#x20;in&#x20;the&#x20;world.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Generic CA symptoms
			 Over&#x20;the&#x20;past&#x20;decade,&#x20;many&#x20;Syrah&#x20;growers&#x20;have&#x20;had&#x20;complaints&#x20;about&#x20;very&#x20;poor&#x20;performance&#x20;with&#x20;the&#x20;variety&#x20;in&#x20;their&#x20;vineyards.&#x20;In&#x20;the&#x20;late&#x20;summer&#x20;or&#x20;early&#x20;fall,&#x20;they&#x20;often&#x20;see&#x20;vines&#x20;with&#x20;reddish-brown&#x20;leaves,&#x20;or&#x20;fruit&#x20;which&#x20;doesn&apos;t&#x20;ripen&#x20;properly,&#x20;or&#x20;in&#x20;some&#x20;cases&#x20;notable&#x20;cracking&#x20;and&#x20;grooving&#x20;of&#x20;the&#x20;trunk&#x20;at&#x20;or&#x20;above&#x20;the&#x20;graft&#x20;union.&#x20;The&#x20;fruit&#x20;quality&#x20;and&#x20;subsequent&#x20;wine&#x20;quality&#x20;may&#x20;be&#x20;very&#x20;poor,&#x20;leading&#x20;to&#x20;very&#x20;low&#x20;demand&#x20;and&#x20;prices&#x20;for&#x20;the&#x20;fruit.&#x20;The&#x20;wide&#x20;variety&#x20;of&#x20;symptoms&#x20;that&#x20;we&#x20;see&#x20;suggest&#x20;that&#x20;we&#x20;are&#x20;dealing&#x20;with&#x20;more&#x20;than&#x20;one&#x20;single&#x20;issue.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Syrah Disorder(s)
			 In&#x20;response&#x20;to&#x20;these&#x20;early&#x20;complaints,&#x20;in&#x20;2003&#x20;I&#x20;conducted&#x20;a&#x20;survey&#x20;of&#x20;growers&#x20;in&#x20;San&#x20;Luis&#x20;Obispo&#x20;and&#x20;Santa&#x20;Barbara&#x20;counties&#x20;regarding&#x20;their&#x20;experiences&#x20;with&#x20;Syrah.&#x20;I&#x20;received&#x20;basic&#x20;information&#x20;on&#x20;125&#x20;individual&#x20;plantings.&#x20;This&#x20;data&#x20;did&#x20;not&#x20;show&#x20;any&#x20;correlation&#x20;with&#x20;specific&#x20;clones&#x20;or&#x20;rootstocks,&#x20;but&#x20;more&#x20;problems&#x20;were&#x20;noted&#x20;in&#x20;the&#x20;relatively&#x20;hotter&#x20;areas,&#x20;and&#x20;when&#x20;vines&#x20;were&#x20;non-certified.<br><br>In&#x20;subsequent&#x20;observations&#x20;of&#x20;many&#x20;affected&#x20;vineyards,&#x20;a&#x20;wide&#x20;variety&#x20;of&#x20;symptoms&#x20;have&#x20;been&#x20;noted.&#x20;These&#x20;include&#x20;red&#x20;leaves&#x20;appearing&#x20;in&#x20;the&#x20;late&#x20;summer,&#x20;and&#x20;fruit&#x20;which&#x20;doesn&apos;t&#x20;ripen&#x20;well;&#x20;or&#x20;red&#x20;leaves,&#x20;but&#x20;with&#x20;fruit&#x20;which&#x20;ripens&#x20;just&#x20;fine.&#x20;At&#x20;some&#x20;sites&#x20;the&#x20;leaves&#x20;dry&#x20;up&#x20;before&#x20;harvest.&#x20;Many&#x20;locations&#x20;show&#x20;very&#x20;weak&#x20;or&#x20;distorted&#x20;tissue&#x20;above&#x20;the&#x20;graft&#x20;union,&#x20;often&#x20;with&#x20;pitting&#x20;and&#x20;deep&#x20;grooving&#x20;up&#x20;the&#x20;trunk.&#x20;In&#x20;many&#x20;cases,&#x20;vines&#x20;die&#x20;inexplicably&#x20;over&#x20;the&#x20;winter.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 July leaf symptoms on Central Coast
			 These&#x20;four&#x20;pictures&#x20;show&#x20;the&#x20;range&#x20;of&#x20;leaf&#x20;symptoms&#x20;that&#x20;we&#x20;see&#x20;with&#x20;poorly&#x20;performing&#x20;Syrah&#x20;on&#x20;the&#x20;Central&#x20;Coast.&#x20;The&#x20;pictures&#x20;in&#x20;the&#x20;upper&#x20;left&#x20;and&#x20;lower&#x20;right&#x20;are&#x20;reminiscint&#x20;of&#x20;the&#x20;early&#x20;stages&#x20;of&#x20;leafroll&#x20;virus&#x20;expression.&#x20;The&#x20;picture&#x20;on&#x20;the&#x20;lower&#x20;left&#x20;suggests&#x20;some&#x20;sort&#x20;of&#x20;toxicity,&#x20;perhaps&#x20;due&#x20;to&#x20;high&#x20;sodium.&#x20;The&#x20;picture&#x20;on&#x20;the&#x20;upper&#x20;right&#x20;appears&#x20;to&#x20;have&#x20;a&#x20;completely&#x20;different&#x20;set&#x20;of&#x20;symptoms,&#x20;perhaps&#x20;unrelated&#x20;to&#x20;any&#x20;pathogen.&#x20;<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Categories of Syrah problems
			 After&#x20;observing&#x20;problem&#x20;Syrah&#x20;vineyards&#x20;over&#x20;several&#x20;seasons,&#x20;we&#x20;have&#x20;separated&#x20;the&#x20;problems&#x20;into&#x20;three&#x20;&#x20;general&#x20;categories:<br><br>Vines&#x20;with&#x20;leafroll-like&#x20;symptoms,&#x20;which&#x20;we&#x20;call&#x20;Syrah&#x20;Disorder,&#x20;will&#x20;have&#x20;very&#x20;poor&#x20;fruit&#x20;quality,&#x20;but&#x20;the&#x20;vines&#x20;seem&#x20;to&#x20;grow&#x20;and&#x20;survive&#x20;without&#x20;any&#x20;problems.<br><br>Vines&#x20;with&#x20;Syrah&#x20;Decline&#x20;symptoms&#x20;have&#x20;very&#x20;good&#x20;fruit&#x20;quality,&#x20;but&#x20;the&#x20;vines&#x20;die&#x20;for&#x20;no&#x20;reason.<br><br>For&#x20;vines&#x20;with&#x20;leaf&#x20;burn&#x20;symptoms,&#x20;the&#x20;leaves&#x20;burn&#x20;up&#x20;and&#x20;fall&#x20;off&#x20;in&#x20;the&#x20;late&#x20;summer,&#x20;reducing&#x20;fruit&#x20;quality.&#x20;These&#x20;symptoms&#x20;may&#x20;not&#x20;be&#x20;consistent&#x20;year&#x20;to&#x20;year.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leafroll symptoms
			 With&#x20;the&#x20;leafroll&#x20;symptoms&#x20;or&#x20;Syrah&#x20;Disorder,&#x20;the&#x20;red&#x20;leaves&#x20;appear&#x20;in&#x20;late&#x20;summer,&#x20;usually&#x20;in&#x20;August.&#x20;Fruit&#x20;on&#x20;symptomatic&#x20;vines&#x20;will&#x20;have&#x20;greatly&#x20;reduced&#x20;sugar&#x20;and&#x20;color.&#x20;The&#x20;vines&#x20;don&apos;t&#x20;die,&#x20;rather&#x20;they&#x20;can&#x20;often&#x20;grow&#x20;very&#x20;vigorously.&#x20;The&#x20;foliar&#x20;symptoms&#x20;seem&#x20;to&#x20;increase&#x20;with&#x20;increasing&#x20;stress,&#x20;such&#x20;as&#x20;water&#x20;stress.&#x20;Some&#x20;plantings&#x20;have&#x20;tested&#x20;positive&#x20;for&#x20;known&#x20;leafroll&#x20;virus,&#x20;but&#x20;other&#x20;plantings&#x20;with&#x20;identical&#x20;symptoms&#x20;have&#x20;consistently&#x20;tested&#x20;negative&#x20;in&#x20;repeat&#x20;sampling.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leafroll symptoms – red leaves
			 This&#x20;picture&#x20;shows&#x20;the&#x20;red&#x20;leaf&#x20;symptoms&#x20;for&#x20;a&#x20;Syrah&#x20;Disorder&#x20;vine&#x20;later&#x20;in&#x20;the&#x20;fall;&#x20;note&#x20;the&#x20;presence&#x20;of&#x20;the&#x20;obvious&#x20;green&#x20;veins,&#x20;and&#x20;the&#x20;curling&#x20;of&#x20;the&#x20;leaf.&#x20;Note&#x20;that&#x20;not&#x20;all&#x20;sites&#x20;have&#x20;symptoms&#x20;this&#x20;strong&#x20;in&#x20;the&#x20;fall.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leafroll symptoms – uniformity
			 One&#x20;very&#x20;unusual&#x20;characteristic&#x20;of&#x20;the&#x20;leafroll&#x20;symptoms&#x20;is&#x20;the&#x20;degree&#x20;of&#x20;uniformity&#x20;with&#x20;which&#x20;vines&#x20;in&#x20;a&#x20;block&#x20;are&#x20;affected.&#x20;In&#x20;this&#x20;block,&#x20;every&#x20;single&#x20;vine&#x20;in&#x20;the&#x20;Syrah&#x20;block&#x20;in&#x20;the&#x20;foreground&#x20;has&#x20;strong&#x20;leafroll&#x20;symptoms.&#x20;<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 2004 & 2005 Virus testing summary
			 In&#x20;2004&#x20;and&#x20;2005&#x20;I&#x20;conducted&#x20;virus&#x20;surveys&#x20;of&#x20;symptomatic&#x20;Syrah&#x20;vineyards&#x20;on&#x20;the&#x20;Central&#x20;Coast.&#x20;I&#x20;tested&#x20;81&#x20;plantings,&#x20;with&#x20;the&#x20;samples&#x20;tested&#x20;by&#x20;the&#x20;UC&#x20;FPS&#x20;lab&#x20;as&#x20;well&#x20;as&#x20;a&#x20;commercial&#x20;lab.&#x20;52%&#x20;of&#x20;the&#x20;samples&#x20;tested&#x20;positive&#x20;for&#x20;one&#x20;or&#x20;more&#x20;viruses.&#x20;<br><br>Looking&#x20;at&#x20;individual&#x20;viruses,&#x20;about&#x20;25%&#x20;of&#x20;the&#x20;samples&#x20;were&#x20;positive&#x20;for&#x20;a&#x20;known&#x20;leafroll&#x20;virus&#x20;(some&#x20;samples&#x20;had&#x20;more&#x20;than&#x20;one).&#x20;The&#x20;levels&#x20;of&#x20;Grapevine&#x20;Virus&#x20;A,&#x20;B,&#x20;D,&#x20;and&#x20;U,&#x20;and&#x20;Fleck&#x20;virus&#x20;were&#x20;relatively&#x20;low,&#x20;while&#x20;nearly&#x20;half&#x20;of&#x20;the&#x20;samples&#x20;were&#x20;positive&#x20;for&#x20;rupestris&#x20;stem&#x20;pitting.&#x20;<br><br>Thus,&#x20;the&#x20;presence&#x20;of&#x20;known&#x20;leafroll&#x20;virus&#x20;can&#x20;explain&#x20;many&#x20;of&#x20;the&#x20;symptoms&#x20;we&#x20;observe,&#x20;but&#x20;just&#x20;as&#x20;importantly&#x20;many&#x20;plantings&#x20;with&#x20;leafroll&#x20;symptoms&#x20;did&#x20;not&#x20;test&#x20;positive&#x20;for&#x20;any&#x20;known&#x20;strain.&#x20;<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leafroll symptoms - ripening
			 The&#x20;effect&#x20;of&#x20;the&#x20;leafroll-like&#x20;symptoms&#x20;on&#x20;fruit&#x20;ripening&#x20;can&#x20;be&#x20;quite&#x20;dramatic.&#x20;Fruit&#x20;from&#x20;affected&#x20;vines&#x20;will&#x20;have&#x20;reduced&#x20;color,&#x20;lower&#x20;sugar&#x20;content,&#x20;and&#x20;may&#x20;be&#x20;higher&#x20;in&#x20;pH&#x20;and&#x20;potassium.&#x20;In&#x20;the&#x20;picture&#x20;on&#x20;the&#x20;left,&#x20;the&#x20;cluster&#x20;on&#x20;the&#x20;left&#x20;is&#x20;from&#x20;a&#x20;symptomatic&#x20;vine.&#x20;In&#x20;the&#x20;juice&#x20;vials&#x20;on&#x20;the&#x20;right,&#x20;there&#x20;is&#x20;a&#x20;significant&#x20;difference&#x20;in&#x20;sugar&#x20;content&#x20;as&#x20;well&#x20;as&#x20;color&#x20;between&#x20;the&#x20;fruit&#x20;from&#x20;symptomatic&#x20;and&#x20;non-symptomatic&#x20;vines,&#x20;both&#x20;from&#x20;the&#x20;same&#x20;vineyard&#x20;block.&#x20;<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leafroll symptoms: spring
			 In&#x20;the&#x20;spring,&#x20;vines&#x20;with&#x20;the&#x20;leafroll&#x20;virus&#x20;symptoms&#x20;appear&#x20;normal.&#x20;In&#x20;the&#x20;example&#x20;below&#x20;and&#x20;on&#x20;the&#x20;next&#x20;slides,&#x20;a&#x20;Syrah&#x20;block&#x20;is&#x20;on&#x20;the&#x20;top&#x20;of&#x20;the&#x20;hill,&#x20;adjacent&#x20;to&#x20;a&#x20;Caberent&#x20;Sauvignon&#x20;block&#x20;below.&#x20;This&#x20;picture&#x20;was&#x20;taken&#x20;in&#x20;May;&#x20;at&#x20;this&#x20;time,&#x20;the&#x20;canopy&#x20;growth&#x20;was&#x20;very&#x20;strong&#x20;and&#x20;vigorous.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leafroll symptoms: late summer
			 By&#x20;late&#x20;summer,&#x20;the&#x20;Syrah&#x20;block&#x20;shows&#x20;strong&#x20;leafroll&#x20;symptoms&#x20;in&#x20;every&#x20;single&#x20;vine,&#x20;while&#x20;the&#x20;Cabernet&#x20;block&#x20;remains&#x20;relatively&#x20;green.&#x20;This&#x20;photograph&#x20;was&#x20;taken&#x20;in&#x20;September.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leafroll symptoms: gone
			 After&#x20;several&#x20;years&#x20;of&#x20;poor&#x20;quality&#x20;fruit,&#x20;the&#x20;only&#x20;remedy&#x20;at&#x20;this&#x20;site&#x20;was&#x20;to&#x20;remove&#x20;the&#x20;Syrah&#x20;block,&#x20;an&#x20;unfortunate&#x20;and&#x20;costly&#x20;decision&#x20;to&#x20;have&#x20;to&#x20;make.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leafroll symptoms – Post harvest
			 Vines&#x20;with&#x20;leafroll&#x20;like&#x20;symptoms&#x20;often&#x20;display&#x20;a&#x20;spurt&#x20;of&#x20;green,&#x20;healthy-looking&#x20;growth&#x20;after&#x20;harvest,&#x20;when&#x20;additional&#x20;irrigation&#x20;is&#x20;given&#x20;to&#x20;the&#x20;vineyards.&#x20;This&#x20;photograph&#x20;was&#x20;taken&#x20;in&#x20;October,&#x20;several&#x20;weeks&#x20;after&#x20;harvest.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leafroll symptoms - Grafting
			 This&#x20;example&#x20;shows&#x20;how&#x20;the&#x20;symptoms&#x20;can&#x20;be&#x20;propogated&#x20;to&#x20;new&#x20;plantings.&#x20;The&#x20;Syrah&#x20;block&#x20;in&#x20;the&#x20;distance&#x20;was&#x20;used&#x20;as&#x20;a&#x20;source&#x20;of&#x20;budwood&#x20;to&#x20;graft&#x20;over&#x20;the&#x20;block&#x20;in&#x20;the&#x20;middle,&#x20;which&#x20;at&#x20;the&#x20;end&#x20;of&#x20;the&#x20;first&#x20;year&#x20;of&#x20;growth&#x20;as&#x20;seen&#x20;here&#x20;appears&#x20;to&#x20;be&#x20;green&#x20;and&#x20;healthy.&#x20;Note&#x20;that&#x20;the&#x20;block&#x20;in&#x20;the&#x20;foreground,&#x20;another&#x20;red&#x20;variety,&#x20;is&#x20;also&#x20;showing&#x20;leafroll&#x20;symptoms&#x20;as&#x20;well.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leafroll symptoms - Grafting
			 However,&#x20;by&#x20;the&#x20;end&#x20;of&#x20;the&#x20;second&#x20;year,&#x20;the&#x20;grafted&#x20;block&#x20;showed&#x20;the&#x20;same&#x20;leafroll-like&#x20;symptoms&#x20;as&#x20;the&#x20;source&#x20;block.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leafroll symptoms - Grafting
			 This&#x20;picture&#x20;shows&#x20;the&#x20;grafted&#x20;vines&#x20;at&#x20;the&#x20;end&#x20;of&#x20;the&#x20;second&#x20;year.&#x20;The&#x20;vine&#x20;to&#x20;the&#x20;left&#x20;shows&#x20;strong&#x20;leafroll&#x20;symptoms,&#x20;whereas&#x20;the&#x20;vine&#x20;to&#x20;the&#x20;right&#x20;remains&#x20;non-symptomatic.&#x20;In&#x20;this&#x20;case,&#x20;the&#x20;vines&#x20;may&#x20;have&#x20;been&#x20;grafted&#x20;onto&#x20;older&#x20;vines&#x20;which&#x20;also&#x20;had&#x20;leafroll&#x20;virus;&#x20;hence&#x20;such&#x20;operations&#x20;always&#x20;bring&#x20;risks&#x20;of&#x20;failure&#x20;due&#x20;to&#x20;viruses.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leafroll symptoms – other varieties
			 It&#x20;should&#x20;be&#x20;noted&#x20;that&#x20;the&#x20;presence&#x20;of&#x20;leafroll&#x20;virus&#x20;is&#x20;not&#x20;limited&#x20;to&#x20;Syrah.&#x20;Other&#x20;varieties&#x20;in&#x20;the&#x20;area,&#x20;such&#x20;as&#x20;the&#x20;older&#x20;plantings&#x20;of&#x20;Zinfandel&#x20;as&#x20;in&#x20;this&#x20;photograph,&#x20;show&#x20;the&#x20;distinct&#x20;red&#x20;vine&#x20;-&#x20;green&#x20;vine&#x20;pattern&#x20;that&#x20;is&#x20;characteristic&#x20;of&#x20;leafroll&#x20;virus&#x20;in&#x20;many&#x20;vineyards.&#x20;At&#x20;these&#x20;sites&#x20;as&#x20;well,&#x20;the&#x20;fruit&#x20;from&#x20;symptomatic&#x20;vines&#x20;will&#x20;have&#x20;lower&#x20;sugar&#x20;and&#x20;color&#x20;as&#x20;compared&#x20;to&#x20;non-symptomatic&#x20;vines.&#x20;<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leafroll symptoms – Irrigation effects
			 This&#x20;example&#x20;from&#x20;Santa&#x20;Barbara&#x20;County&#x20;shows&#x20;the&#x20;effects&#x20;of&#x20;water&#x20;stress&#x20;on&#x20;symptom&#x20;expression.&#x20;In&#x20;2002&#x20;and&#x20;2003,&#x20;as&#x20;shown&#x20;in&#x20;the&#x20;small&#x20;photograph,&#x20;the&#x20;young&#x20;planting&#x20;showed&#x20;very&#x20;strong&#x20;leafroll&#x20;symptoms,&#x20;with&#x20;distinct&#x20;red&#x20;leaves&#x20;and&#x20;poor&#x20;quality&#x20;fruit.&#x20;In&#x20;2004,&#x20;replacement&#x20;vines&#x20;were&#x20;planted&#x20;between&#x20;each&#x20;Syrah&#x20;vine,&#x20;and&#x20;in&#x20;the&#x20;process&#x20;the&#x20;irrigation&#x20;to&#x20;the&#x20;block&#x20;was&#x20;doubled.&#x20;That&#x20;fall,&#x20;the&#x20;Syrah&#x20;vines&#x20;remained&#x20;green&#x20;through&#x20;harvest;&#x20;however,&#x20;the&#x20;quality&#x20;of&#x20;the&#x20;fruit&#x20;remained&#x20;just&#x20;as&#x20;bad&#x20;as&#x20;it&#x20;had&#x20;been&#x20;when&#x20;the&#x20;leaves&#x20;turned&#x20;red.&#x20;The&#x20;reduced&#x20;water&#x20;stress&#x20;kept&#x20;the&#x20;canopy&#x20;green,&#x20;but&#x20;didn&apos;t&#x20;improve&#x20;ripening.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leafroll symptoms – Irrigation effects
			 Some&#x20;small&#x20;scale&#x20;irrigation&#x20;trials&#x20;near&#x20;San&#x20;Miguel&#x20;showed&#x20;similar&#x20;effects;&#x20;vines&#x20;with&#x20;additional&#x20;irrigation&#x20;retained&#x20;green&#x20;foliage&#x20;later&#x20;in&#x20;the&#x20;season,&#x20;whereas&#x20;vines&#x20;under&#x20;more&#x20;drought&#x20;stress&#x20;developed&#x20;earlier&#x20;and&#x20;redder&#x20;leaves.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leafroll-like symptoms – Other factors
			 Other&#x20;factors&#x20;have&#x20;been&#x20;evaluated&#x20;with&#x20;respect&#x20;to&#x20;the&#x20;expression&#x20;of&#x20;the&#x20;leafroll&#x20;like&#x20;symptoms.&#x20;<br><br>Soil&#x20;and&#x20;foliar&#x20;phosphorous&#x20;and&#x20;potassium&#x20;did&#x20;not&#x20;reduce&#x20;the&#x20;expression&#x20;of&#x20;red&#x20;leaves&#x20;over&#x20;several&#x20;seasons.&#x20;<br><br>Reducing&#x20;the&#x20;crop&#x20;load,&#x20;even&#x20;to&#x20;zero&#x20;crop,&#x20;also&#x20;did&#x20;not&#x20;reduce&#x20;the&#x20;expression&#x20;of&#x20;red&#x20;leaves<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Decline symptoms
			 Now&#x20;we&apos;ll&#x20;change&#x20;gears&#x20;and&#x20;look&#x20;at&#x20;&apos;Syrah&#x20;Decline&apos;&#x20;symptoms.&#x20;<br><br>Syrah&#x20;Decline&#x20;has&#x20;probably&#x20;been&#x20;less&#x20;common&#x20;than&#x20;leafroll&#x20;symptoms&#x20;on&#x20;the&#x20;Central&#x20;Coast.&#x20;<br><br>The&#x20;big&#x20;difference&#x20;is&#x20;that&#x20;the&#x20;vines&#x20;die&#x20;after&#x20;several&#x20;years&#x20;of&#x20;growth.<br><br>Vines&#x20;will&#x20;generally&#x20;have&#x20;deformed&#x20;graft&#x20;unions,&#x20;and&#x20;cracks&#x20;on&#x20;the&#x20;trunk&#x20;and/or&#x20;cordons.&#x20;<br><br>The&#x20;vines&#x20;may&#x20;or&#x20;may&#x20;not&#x20;show&#x20;red&#x20;leaf&#x20;symptoms.<br><br>The&#x20;fruit&#x20;quality&#x20;is&#x20;generally&#x20;very&#x20;good,&#x20;which&#x20;makes&#x20;it&#x20;particularly&#x20;frustrating&#x20;for&#x20;a&#x20;grower&#x20;who&#x20;is&#x20;losing&#x20;vines.<br><br>Vines&#x20;have&#x20;consistently&#x20;tested&#x20;negative&#x20;for&#x20;all&#x20;viruses,&#x20;except&#x20;for&#x20;rupestris&#x20;stem&#x20;pitting.<br><br>On&#x20;the&#x20;Central&#x20;Coast,&#x20;I&#x20;have&#x20;seen&#x20;the&#x20;Decline&#x20;most&#x20;ofen&#x20;in&#x20;plantings&#x20;of&#x20;Syrah&#x20;clone&#x20;877,&#x20;but&#x20;also&#x20;in&#x20;clones&#x20;174&#x20;and&#x20;99&#x20;to&#x20;a&#x20;lesser&#x20;degree.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 
			 In&#x20;the&#x20;spring,&#x20;the&#x20;presence&#x20;of&#x20;the&#x20;dead&#x20;and&#x20;weakened&#x20;vines&#x20;are&#x20;very&#x20;obvious.&#x20;This&#x20;vineyard&#x20;is&#x20;nearly&#x20;10&#x20;years&#x20;old,&#x20;and&#x20;has&#x20;had&#x20;replants&#x20;put&#x20;in&#x20;every&#x20;year.&#x20;This&#x20;was&#x20;to&#x20;be&#x20;its&#x20;last&#x20;year&#x20;before&#x20;the&#x20;grower&#x20;pulled&#x20;it&#x20;out.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 
			 In&#x20;the&#x20;fall,&#x20;affected&#x20;vines&#x20;will&#x20;often&#x20;have&#x20;very&#x20;short,&#x20;weak&#x20;shoot&#x20;growth,&#x20;with&#x20;red&#x20;leaves&#x20;and&#x20;no&#x20;fruit.&#x20;These&#x20;vines&#x20;will&#x20;likely&#x20;not&#x20;be&#x20;alive&#x20;the&#x20;following&#x20;spring.&#x20;<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 
			 A&#x20;notable&#x20;difference&#x20;from&#x20;the&#x20;leafroll-like&#x20;symptoms&#x20;are&#x20;the&#x20;absence&#x20;of&#x20;obvious&#x20;green&#x20;veins&#x20;on&#x20;affected&#x20;vines.&#x20;When&#x20;the&#x20;leaves&#x20;turn&#x20;red,&#x20;they&#x20;often&#x20;turn&#x20;fully&#x20;red&#x20;without&#x20;any&#x20;green&#x20;veins.&#x20;&#x20;<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Decline symptoms – Not uniform
			 At&#x20;sites&#x20;with&#x20;Syrah&#x20;Decline,&#x20;one&#x20;can&#x20;generally&#x20;find&#x20;heavily&#x20;symptomatic&#x20;vines&#x20;adjacent&#x20;to&#x20;vines&#x20;which&#x20;appear&#x20;to&#x20;be&#x20;fully&#x20;healthy.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 
			 The&#x20;region&#x20;directly&#x20;above&#x20;the&#x20;graft&#x20;union&#x20;is&#x20;usually&#x20;strongly&#x20;disfigured&#x20;in&#x20;affected&#x20;vines.&#x20;In&#x20;the&#x20;picture&#x20;on&#x20;the&#x20;left,&#x20;the&#x20;region&#x20;has&#x20;deep&#x20;cracks&#x20;and&#x20;necrotic&#x20;tissue,&#x20;leading&#x20;to&#x20;a&#x20;very&#x20;poor&#x20;connection&#x20;in&#x20;the&#x20;vascular&#x20;tissue.&#x20;In&#x20;the&#x20;picture&#x20;on&#x20;the&#x20;right,&#x20;the&#x20;tissues&#x20;appear&#x20;buckled&#x20;and&#x20;disfigured,&#x20;with&#x20;similar&#x20;effects&#x20;on&#x20;the&#x20;vascular&#x20;system.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 
			 Deep&#x20;cracks&#x20;or&#x20;pits&#x20;can&#x20;often&#x20;be&#x20;seen&#x20;above&#x20;the&#x20;graft&#x20;union,&#x20;and&#x20;often&#x20;times&#x20;farther&#x20;up&#x20;the&#x20;trunk,&#x20;and&#x20;even&#x20;onto&#x20;the&#x20;cordon.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 
			 The&#x20;horizontal&#x20;cross&#x20;sections&#x20;on&#x20;the&#x20;left&#x20;show&#x20;the&#x20;depth&#x20;of&#x20;the&#x20;cracks&#x20;in&#x20;the&#x20;trunks.<br><br>In&#x20;the&#x20;vertical&#x20;cross&#x20;section&#x20;on&#x20;the&#x20;right,&#x20;just&#x20;above&#x20;the&#x20;graft&#x20;union&#x20;(which&#x20;is&#x20;idenfitied&#x20;by&#x20;the&#x20;termination&#x20;of&#x20;the&#x20;dark&#x20;central&#x20;pith&#x20;of&#x20;the&#x20;rootstock)&#x20;there&#x20;are&#x20;signs&#x20;of&#x20;the&#x20;cracks&#x20;or&#x20;pits&#x20;which&#x20;have&#x20;extended&#x20;all&#x20;the&#x20;way&#x20;to&#x20;the&#x20;center&#x20;of&#x20;the&#x20;trunk.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Decline symptoms – small pits
			 In&#x20;some&#x20;less&#x20;common&#x20;cases,&#x20;the&#x20;pitting&#x20;and&#x20;grooving&#x20;can&#x20;extend&#x20;even&#x20;onto&#x20;the&#x20;cordons;&#x20;in&#x20;this&#x20;example,&#x20;the&#x20;numerous&#x20;small&#x20;dark&#x20;pits&#x20;are&#x20;revealed&#x20;when&#x20;the&#x20;bark&#x20;is&#x20;peeled&#x20;away.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Decline symptoms - replants
			 Replacing&#x20;dead&#x20;vines&#x20;is&#x20;an&#x20;annual&#x20;project&#x20;in&#x20;affected&#x20;vineyards.&#x20;At&#x20;many&#x20;sites,&#x20;5%&#x20;or&#x20;more&#x20;of&#x20;the&#x20;vines&#x20;may&#x20;die&#x20;each&#x20;season,&#x20;leading&#x20;to&#x20;a&#x20;hogde-podge&#x20;of&#x20;vines&#x20;of&#x20;different&#x20;ages&#x20;and&#x20;sizes,&#x20;creating&#x20;a&#x20;very&#x20;difficult&#x20;management&#x20;situation.&#x20;Many&#x20;growers&#x20;have&#x20;eventually&#x20;opted&#x20;to&#x20;remove&#x20;the&#x20;entire&#x20;planting&#x20;a&#x20;start&#x20;over&#x20;if&#x20;the&#x20;percentages&#x20;of&#x20;dying&#x20;vines&#x20;are&#x20;high.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Decline symptoms - own-rooted vines
			 I&#x20;have&#x20;very&#x20;few&#x20;examples&#x20;of&#x20;own-rooted&#x20;Syrah&#x20;to&#x20;observe,&#x20;but&#x20;this&#x20;small&#x20;vineyard&#x20;is&#x20;showing&#x20;strong&#x20;disfiguring&#x20;of&#x20;the&#x20;trunk&#x20;in&#x20;a&#x20;similar&#x20;manner&#x20;as&#x20;vines&#x20;on&#x20;rootstocks.&#x20;The&#x20;trunks&#x20;of&#x20;affected&#x20;vines&#x20;break&#x20;apart&#x20;easily,&#x20;with&#x20;very&#x20;little&#x20;connective&#x20;tissue.<br><br>At&#x20;this&#x20;site,&#x20;after&#x20;the&#x20;vines&#x20;grew&#x20;onto&#x20;the&#x20;wire,&#x20;they&#x20;inexplicably&#x20;died&#x20;back,&#x20;but&#x20;the&#x20;root&#x20;system&#x20;remained&#x20;alive&#x20;and&#x20;new&#x20;shoots&#x20;appeared&#x20;the&#x20;following&#x20;spring.&#x20;<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leaf burn symptoms
			 Leaf&#x20;burn&#x20;symptoms&#x20;are&#x20;mostly&#x20;observed&#x20;in&#x20;the&#x20;hotter,&#x20;dryer&#x20;inland&#x20;areas&#x20;of&#x20;the&#x20;Central&#x20;Coast.&#x20;In&#x20;the&#x20;late&#x20;summer,&#x20;the&#x20;leaves&#x20;will&#x20;burn&#x20;up&#x20;and&#x20;fall&#x20;off&#x20;the&#x20;vine.&#x20;The&#x20;symptoms&#x20;are&#x20;inconsistent&#x20;season&#x20;to&#x20;season,&#x20;likely&#x20;reflecting&#x20;differences&#x20;in&#x20;rainfall&#x20;or&#x20;irrigation&#x20;management.&#x20;Both&#x20;high&#x20;salinity&#x20;and&#x20;water&#x20;stress&#x20;are&#x20;likely&#x20;key&#x20;factors&#x20;behind&#x20;these&#x20;symptoms,&#x20;but&#x20;there&#x20;may&#x20;be&#x20;a&#x20;relationship&#x20;with&#x20;leafroll&#x20;virus&#x20;as&#x20;well.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leaf burn symptoms
			 At&#x20;this&#x20;vineyard,&#x20;the&#x20;leaf&#x20;burn&#x20;symptoms&#x20;began&#x20;to&#x20;appear&#x20;at&#x20;the&#x20;end&#x20;of&#x20;August.&#x20;By&#x20;the&#x20;end&#x20;of&#x20;September,&#x20;the&#x20;entire&#x20;canopy&#x20;of&#x20;nearly&#x20;all&#x20;the&#x20;vines&#x20;in&#x20;the&#x20;block&#x20;had&#x20;turned&#x20;the&#x20;consistency&#x20;of&#x20;potato&#x20;chips.&#x20;Note&#x20;that&#x20;the&#x20;fruit&#x20;has&#x20;yet&#x20;to&#x20;be&#x20;harvested;&#x20;obviously,&#x20;the&#x20;loss&#x20;of&#x20;functional&#x20;leaf&#x20;area&#x20;reduces&#x20;photosynthesis&#x20;and&#x20;hence&#x20;sugar&#x20;accumulation,&#x20;as&#x20;well&#x20;as&#x20;creating&#x20;conditions&#x20;for&#x20;strong&#x20;sunburn.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leaf burn symptoms
			 There&#x20;can&#x20;be&#x20;very&#x20;strong&#x20;differences&#x20;between&#x20;years&#x20;of&#x20;the&#x20;symptoms.&#x20;In&#x20;2004,&#x20;2006,&#x20;and&#x20;2007&#x20;the&#x20;symptoms&#x20;at&#x20;this&#x20;site&#x20;were&#x20;not&#x20;obvious,&#x20;while&#x20;in&#x20;2003&#x20;and&#x20;2005&#x20;they&#x20;were&#x20;much&#x20;more&#x20;visible.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leaf burn symptoms
			 These&#x20;symptoms&#x20;are&#x20;often&#x20;evident&#x20;in&#x20;areas&#x20;where&#x20;salt&#x20;levels&#x20;are&#x20;elevated.&#x20;This&#x20;picture&#x20;shows&#x20;visually&#x20;the&#x20;presence&#x20;of&#x20;salts&#x20;from&#x20;the&#x20;irrigation&#x20;water&#x20;in&#x20;the&#x20;soil.&#x20;The&#x20;drip&#x20;emitter&#x20;delivers&#x20;water&#x20;to&#x20;the&#x20;center&#x20;of&#x20;the&#x20;dark&#x20;circle;&#x20;this&#x20;dark&#x20;color&#x20;is&#x20;created&#x20;by&#x20;sodium&#x20;ions&#x20;dispersing&#x20;the&#x20;organic&#x20;matter&#x20;in&#x20;the&#x20;soil.&#x20;As&#x20;the&#x20;water&#x20;moves&#x20;outwards,&#x20;it&#x20;carries&#x20;with&#x20;it&#x20;the&#x20;calcium&#x20;salts,&#x20;likely&#x20;added&#x20;as&#x20;gypsum,&#x20;which&#x20;form&#x20;the&#x20;white&#x20;rings.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leaf burn symptoms
			 This&#x20;table&#x20;shows&#x20;the&#x20;lab&#x20;results&#x20;for&#x20;the&#x20;irrigation&#x20;water&#x20;from&#x20;one&#x20;of&#x20;the&#x20;poorer&#x20;quality&#x20;wells&#x20;in&#x20;the&#x20;area.&#x20;The&#x20;water&#x20;has&#x20;a&#x20;high&#x20;pH,&#x20;with&#x20;significant&#x20;levels&#x20;of&#x20;sodium&#x20;and&#x20;bicarbonate,&#x20;as&#x20;well&#x20;as&#x20;boron.&#x20;Looking&#x20;just&#x20;at&#x20;the&#x20;sodium&#x20;content,&#x20;one&#x20;foot&#x20;of&#x20;this&#x20;irrigation&#x20;water&#x20;will&#x20;deliver&#x20;422&#x20;g&#x20;of&#x20;sodium&#x20;per&#x20;vine,&#x20;which&#x20;is&#x20;equivalent&#x20;to&#x20;843&#x20;lbs&#x20;of&#x20;sodium&#x20;per&#x20;acre&#x20;at&#x20;this&#x20;site.&#x20;&#x20;If&#x20;this&#x20;sodium&#x20;is&#x20;allowed&#x20;to&#x20;accumulate&#x20;in&#x20;the&#x20;rootzone,&#x20;it&#x20;will&#x20;soon&#x20;reach&#x20;toxic&#x20;levels.&#x20;<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leaf burn symptoms – only Syrah affected
			 Syrah&#x20;appears&#x20;to&#x20;be&#x20;the&#x20;most&#x20;sensitive&#x20;variety&#x20;to&#x20;the&#x20;high-salt&#x20;conditions&#x20;in&#x20;this&#x20;area.&#x20;This&#x20;is&#x20;a&#x20;block&#x20;of&#x20;Cabernet&#x20;Sauvignon,&#x20;in&#x20;which&#x20;several&#x20;vines&#x20;of&#x20;Syrah&#x20;were&#x20;inadvertently&#x20;planted.&#x20;In&#x20;the&#x20;late&#x20;summer,&#x20;the&#x20;Syrah&#x20;vines&#x20;become&#x20;very&#x20;obvious&#x20;by&#x20;their&#x20;leaf&#x20;burn&#x20;symptoms,&#x20;whereas&#x20;the&#x20;Cabernet&#x20;doesn&apos;t&#x20;show&#x20;any&#x20;similar&#x20;behavior.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leaf burn symptoms
			 This&#x20;slide&#x20;shows&#x20;the&#x20;shoot&#x20;tip&#x20;of&#x20;one&#x20;of&#x20;the&#x20;Syrah&#x20;vines&#x20;in&#x20;the&#x20;preceding&#x20;slide.&#x20;This&#x20;degree&#x20;of&#x20;marginal&#x20;necrosis&#x20;suggests&#x20;very&#x20;high&#x20;levels&#x20;of&#x20;toxicity&#x20;for&#x20;this&#x20;vine.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Leaf burn summary
			 In&#x20;summary,&#x20;leaf&#x20;burn&#x20;symptoms&#x20;are&#x20;more&#x20;common&#x20;in&#x20;areas&#x20;where&#x20;high&#x20;levels&#x20;of&#x20;sodium,&#x20;boron,&#x20;and/or&#x20;total&#x20;salts&#x20;are&#x20;present,&#x20;and&#x20;more&#x20;likely&#x20;under&#x20;more&#x20;severe&#x20;water&#x20;stress.<br><br>It&#x20;needs&#x20;to&#x20;be&#x20;remembered&#x20;that&#x20;irrigation&#x20;water&#x20;is&#x20;the&#x20;main&#x20;source&#x20;of&#x20;salts&#x20;in&#x20;area&#x20;vineyards,&#x20;and&#x20;thus&#x20;irrigation&#x20;management&#x20;is&#x20;important.&#x20;To&#x20;maintain&#x20;a&#x20;high&#x20;quality&#x20;soil,&#x20;the&#x20;steps&#x20;are&#x20;to&#x20;first&#x20;ensure&#x20;adequate&#x20;drainage&#x20;of&#x20;the&#x20;rootzone,&#x20;then&#x20;add&#x20;gypsum&#x20;as&#x20;a&#x20;calcium&#x20;source,&#x20;and&#x20;to&#x20;finally&#x20;leach&#x20;the&#x20;rootzone&#x20;with&#x20;good&#x20;quality&#x20;water.&#x20;<br><br>It&apos;s&#x20;important&#x20;as&#x20;well&#x20;to&#x20;be&#x20;aware&#x20;of&#x20;the&#x20;effect&#x20;that&#x20;salts&#x20;have&#x20;on&#x20;increasing&#x20;vine&#x20;water&#x20;stress;&#x20;additional&#x20;irrigation&#x20;will&#x20;be&#x20;required&#x20;to&#x20;compensate&#x20;for&#x20;the&#x20;additional&#x20;stress&#x20;levels&#x20;due&#x20;to&#x20;high&#x20;salts.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Why the difference with Syrah?
			 However,&#x20;this&#x20;brings&#x20;up&#x20;the&#x20;question,&#x20;&quot;Why&#x20;the&#x20;difference&#x20;with&#x20;Syrah?&quot;&#x20;In&#x20;the&#x20;foreground&#x20;is&#x20;a&#x20;Syrah&#x20;planting&#x20;that&#x20;has&#x20;been&#x20;defoliated&#x20;by&#x20;leaf&#x20;burn&#x20;symptoms,&#x20;while&#x20;in&#x20;the&#x20;background&#x20;is&#x20;another&#x20;red&#x20;variety&#x20;with&#x20;very&#x20;few&#x20;similar&#x20;symptoms,&#x20;growing&#x20;in&#x20;essentially&#x20;the&#x20;same&#x20;environment.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Why the difference with Syrah?
			 Dr.&#x20;Hans&#x20;Schultz&#x20;in&#x20;2003&#x20;published&#x20;a&#x20;study&#x20;in&#x20;which&#x20;he&#x20;concluded&#x20;that&#x20;Syrah&#x20;has&#x20;a&#x20;different&#x20;drought-response&#x20;mechanism&#x20;as&#x20;compared&#x20;to&#x20;more&#x20;drought-tolerant&#x20;varieties&#x20;such&#x20;as&#x20;Grenache.&#x20;<br><br>He&#x20;concluded&#x20;that&#x20;Syrah&#x20;had&#x20;an&#x20;anisohydric&#x20;behavior,&#x20;in&#x20;which&#x20;the&#x20;leaf&#x20;stomata&#x20;tend&#x20;to&#x20;stay&#x20;open&#x20;under&#x20;stress,&#x20;as&#x20;compared&#x20;to&#x20;Grenache,&#x20;which&#x20;had&#x20;an&#x20;isohydric&#x20;response,&#x20;in&#x20;which&#x20;the&#x20;leaf&#x20;stomata&#x20;would&#x20;close&#x20;much&#x20;more&#x20;readily&#x20;in&#x20;response&#x20;to&#x20;water&#x20;stress.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Drought response comparison 2005/2006
			 In&#x20;2005&#x20;and&#x20;2006&#x20;I&#x20;attempted&#x20;to&#x20;document&#x20;this&#x20;same&#x20;behavior&#x20;locally.&#x20;I&#x20;set&#x20;up&#x20;a&#x20;trial&#x20;with&#x20;adjacent&#x20;blocks&#x20;of&#x20;Shiraz&#x20;and&#x20;Cabernet&#x20;Sauvignon,&#x20;both&#x20;of&#x20;the&#x20;same&#x20;age&#x20;and&#x20;on&#x20;the&#x20;same&#x20;rootstock.&#x20;I&#x20;modified&#x20;the&#x20;irrigation&#x20;system&#x20;so&#x20;that&#x20;all&#x20;test&#x20;vines&#x20;were&#x20;irrigated&#x20;the&#x20;same.&#x20;In&#x20;each&#x20;variety,&#x20;six&#x20;vines&#x20;were&#x20;outfitted&#x20;with&#x20;automated&#x20;sap&#x20;flow&#x20;sensors,&#x20;and&#x20;detailed&#x20;measurements&#x20;of&#x20;leaf&#x20;water&#x20;potential&#x20;and&#x20;stomatal&#x20;conductance&#x20;were&#x20;taken&#x20;throughout&#x20;the&#x20;summer.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Drought response comparison
			 These&#x20;two&#x20;charts&#x20;show&#x20;the&#x20;pressure&#x20;chamber&#x20;readings&#x20;for&#x20;both&#x20;blocks.&#x20;Note&#x20;that&#x20;the&#x20;leaf&#x20;water&#x20;potential&#x20;values&#x20;is&#x20;just&#x20;the&#x20;negative&#x20;of&#x20;these&#x20;pressure&#x20;chamber&#x20;reading;&#x20;so&#x20;larger&#x20;values&#x20;on&#x20;this&#x20;graph&#x20;mean&#x20;greater&#x20;water&#x20;stress.<br><br>For&#x20;both&#x20;varieties,&#x20;leaf&#x20;water&#x20;potential&#x20;levels&#x20;were&#x20;similar,&#x20;and&#x20;stress&#x20;levels&#x20;increased&#x20;similarly&#x20;throughout&#x20;the&#x20;day.&#x20;For&#x20;the&#x20;2&#x20;pm&#x20;readings,&#x20;the&#x20;Syrah&#x20;did&#x20;show&#x20;significantly&#x20;higher&#x20;pressure&#x20;chamber&#x20;readings&#x20;than&#x20;the&#x20;Cabernet,&#x20;which&#x20;is&#x20;consistent&#x20;with&#x20;the&#x20;theory&#x20;of&#x20;the&#x20;anisohydric&#x20;drought&#x20;response.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Drought response comparison
			 These&#x20;two&#x20;charts&#x20;show&#x20;the&#x20;stomatal&#x20;conductance&#x20;of&#x20;the&#x20;two&#x20;varieties&#x20;over&#x20;the&#x20;summer.&#x20;This&#x20;value&#x20;is&#x20;a&#x20;measure&#x20;of&#x20;how&#x20;rapidly&#x20;water&#x20;vapor&#x20;is&#x20;leaving&#x20;the&#x20;leaf.&#x20;Both&#x20;varieties&#x20;generally&#x20;showed&#x20;diminishing&#x20;conductance&#x20;levels&#x20;between&#x20;early&#x20;morning&#x20;and&#x20;early&#x20;afternoon,&#x20;with&#x20;similar&#x20;values&#x20;for&#x20;each&#x20;variety.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Drought response comparison
			 This&#x20;chart&#x20;compares&#x20;the&#x20;sap&#x20;flow&#x20;measurements&#x20;over&#x20;a&#x20;four-day&#x20;period&#x20;in&#x20;ealry&#x20;August.&#x20;The&#x20;levels&#x20;are&#x20;near&#x20;zero&#x20;at&#x20;night,&#x20;and&#x20;then&#x20;increase&#x20;very&#x20;rapidly&#x20;in&#x20;the&#x20;early&#x20;morning,&#x20;reaching&#x20;a&#x20;peak&#x20;in&#x20;the&#x20;late&#x20;morning.&#x20;After&#x20;this&#x20;point,&#x20;levels&#x20;decline&#x20;in&#x20;the&#x20;middle&#x20;of&#x20;the&#x20;day&#x20;and&#x20;into&#x20;the&#x20;late&#x20;afternoon,&#x20;after&#x20;which&#x20;they&#x20;gradually&#x20;recover&#x20;again.&#x20;Both&#x20;varieties&#x20;showed&#x20;very&#x20;similar&#x20;behavior,&#x20;which&#x20;suggests&#x20;that&#x20;the&#x20;stomata&#x20;of&#x20;both&#x20;varieties&#x20;are&#x20;behaving&#x20;in&#x20;a&#x20;similar&#x20;manner,&#x20;in&#x20;that&#x20;both&#x20;appear&#x20;to&#x20;be&#x20;restricting&#x20;the&#x20;loss&#x20;of&#x20;water&#x20;during&#x20;the&#x20;part&#x20;of&#x20;the&#x20;day&#x20;when&#x20;the&#x20;evaporative&#x20;demand&#x20;is&#x20;at&#x20;its&#x20;peak.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Drought response comparison summary
			 My&#x20;local&#x20;data&#x20;hasn&apos;t&#x20;shown&#x20;dramatic&#x20;differences&#x20;in&#x20;the&#x20;drought&#x20;response&#x20;behavior&#x20;between&#x20;Syrah&#x20;and&#x20;Cabernet&#x20;Sauvignon.&#x20;This&#x20;may&#x20;be&#x20;an&#x20;effect&#x20;of&#x20;the&#x20;rootstock&#x20;used&#x20;in&#x20;this&#x20;study.&#x20;Also,&#x20;Cabernet&#x20;Sauvignon&#x20;may&#x20;not&#x20;be&#x20;a&#x20;good&#x20;isohydric&#x20;or&#x20;drought&#x20;tolerant&#x20;reference,&#x20;even&#x20;though&#x20;local&#x20;field&#x20;experience&#x20;suggests&#x20;that&#x20;it&#x20;is.&#x20;Additional&#x20;work&#x20;may&#x20;be&#x20;needed&#x20;to&#x20;answer&#x20;these&#x20;questions.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Herbicide sensitivity?
			 Another&#x20;theory&#x20;behind&#x20;the&#x20;variety&#x20;of&#x20;problems&#x20;affecting&#x20;Syrah&#x20;is&#x20;that&#x20;it&#x20;may&#x20;more&#x20;sensitive&#x20;to&#x20;herbicides&#x20;as&#x20;compared&#x20;to&#x20;other&#x20;common&#x20;varieties.&#x20;<br><br>In&#x20;this&#x20;example,&#x20;this&#x20;vineyard&#x20;was&#x20;inadvertently&#x20;sprayed&#x20;with&#x20;an&#x20;excessive&#x20;rate&#x20;of&#x20;a&#x20;contact&#x20;herbicide&#x20;in&#x20;the&#x20;spring.&#x20;By&#x20;early&#x20;summer,&#x20;the&#x20;scions&#x20;began&#x20;to&#x20;show&#x20;red-leaf&#x20;symptoms,&#x20;and&#x20;by&#x20;early&#x20;fall&#x20;when&#x20;this&#x20;photograph&#x20;was&#x20;taken,&#x20;the&#x20;scions&#x20;were&#x20;nearly&#x20;completely&#x20;dead,&#x20;while&#x20;rootstocks&#x20;were&#x20;pushing&#x20;suckers&#x20;on&#x20;some&#x20;vines.&#x20;<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Herbicide sensitivity?
			 Closer&#x20;inspection&#x20;of&#x20;these&#x20;vines&#x20;revealed&#x20;deep&#x20;pits&#x20;on&#x20;the&#x20;trunk,&#x20;similar&#x20;to&#x20;those&#x20;seen&#x20;on&#x20;vines&#x20;with&#x20;Syrah&#x20;Decline.&#x20;On&#x20;the&#x20;right,&#x20;one&#x20;can&#x20;see&#x20;how&#x20;the&#x20;outer&#x20;cambium&#x20;of&#x20;this&#x20;vine&#x20;has&#x20;been&#x20;killed&#x20;off,&#x20;leaving&#x20;behind&#x20;the&#x20;woody&#x20;cylinder&#x20;and&#x20;callus&#x20;tissue.&#x20;Experiments&#x20;have&#x20;been&#x20;underway&#x20;to&#x20;determine&#x20;if&#x20;herbicide&#x20;sensitivity&#x20;is&#x20;indeed&#x20;an&#x20;issue&#x20;with&#x20;this&#x20;variety.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 
			 There&#x20;has&#x20;been&#x20;debate&#x20;regarding&#x20;whether&#x20;or&#x20;not&#x20;the&#x20;red&#x20;leaf&#x20;symptoms&#x20;associated&#x20;with&#x20;the&#x20;various&#x20;Syrah&#x20;problems&#x20;are&#x20;spreading&#x20;to&#x20;other&#x20;vineyards.&#x20;<br><br>This&#x20;picture&#x20;shows&#x20;more&#x20;of&#x20;what&#x20;I&#x20;typically&#x20;observe;&#x20;a&#x20;strongly&#x20;symptomatic&#x20;vineyard&#x20;on&#x20;the&#x20;left,&#x20;and&#x20;a&#x20;non-symptomatic&#x20;vineyard&#x20;on&#x20;the&#x20;right.&#x20;If&#x20;spread&#x20;is&#x20;happening&#x20;to&#x20;other&#x20;nearby&#x20;plantings,&#x20;it&#x20;isn&apos;t&#x20;obvious,&#x20;or&#x20;it&#x20;isn&apos;t&#x20;happening&#x20;very&#x20;quickly,&#x20;in&#x20;my&#x20;estimation.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Central Coast Summary
			 To&#x20;summarize&#x20;the&#x20;Central&#x20;Coast&#x20;situation,&#x20;leafroll&#x20;virus&#x20;is&#x20;likely&#x20;a&#x20;factor&#x20;in&#x20;many&#x20;problem&#x20;syrah&#x20;vineyards,&#x20;reducing&#x20;fruit&#x20;quality.&#x20;Syrah&#x20;Decline&#x20;is&#x20;less&#x20;common,&#x20;but&#x20;causes&#x20;serious&#x20;problems&#x20;with&#x20;dying&#x20;vines&#x20;where&#x20;present.&#x20;Leaf&#x20;burn&#x20;symptoms&#x20;brought&#x20;on&#x20;by&#x20;salinity&#x20;and&#x20;water&#x20;stress&#x20;are&#x20;issues&#x20;in&#x20;some&#x20;areas,&#x20;while&#x20;questions&#x20;remain&#x20;on&#x20;any&#x20;other&#x20;possible&#x20;causes.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 France
			 Looking&#x20;at&#x20;some&#x20;other&#x20;countries&#x20;now,&#x20;researchers&#x20;in&#x20;France&#x20;have&#x20;been&#x20;studying&#x20;Syrah&#x20;Decline&#x20;since&#x20;the&#x20;early&#x20;1990&apos;s.&#x20;The&#x20;symptoms&#x20;there&#x20;are&#x20;very&#x20;similar&#x20;to&#x20;the&#x20;Decline&#x20;observed&#x20;in&#x20;California,&#x20;including&#x20;early&#x20;reddening&#x20;of&#x20;leaves&#x20;on&#x20;affected&#x20;vines,&#x20;swollen&#x20;disfigured&#x20;graft&#x20;unions,&#x20;and&#x20;early&#x20;vine&#x20;death.&#x20;To&#x20;date&#x20;no&#x20;cause&#x20;has&#x20;been&#x20;positively&#x20;identified.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 France – research summary
			 In&#x20;French&#x20;pathological&#x20;studies,&#x20;no&#x20;agent&#x20;has&#x20;been&#x20;identifed,&#x20;but&#x20;studies&#x20;are&#x20;ongoing&#x20;with&#x20;rupestris&#x20;stem&#x20;pitting&#x20;and&#x20;phytoplasmas.<br><br>No&#x20;difference&#x20;has&#x20;been&#x20;observed&#x20;based&#x20;on&#x20;the&#x20;type&#x20;of&#x20;grafting&#x20;used.<br><br>They&#x20;have&#x20;identified&#x20;three&#x20;clones&#x20;with&#x20;very&#x20;limited&#x20;susceptibility&#x20;to&#x20;Syrah&#x20;Decline,&#x20;and&#x20;a&#x20;new&#x20;clonal&#x20;selection&#x20;program&#x20;is&#x20;in&#x20;progress&#x20;to&#x20;take&#x20;advantage&#x20;of&#x20;this.<br><br>Finally,&#x20;work&#x20;is&#x20;underway&#x20;to&#x20;identify&#x20;a&#x20;genetic&#x20;marker&#x20;to&#x20;help&#x20;with&#x20;the&#x20;selection&#x20;of&#x20;non-susceptible&#x20;Syrah&#x20;clones&#x20;in&#x20;the&#x20;future.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 France
			 These&#x20;charts&#x20;show&#x20;the&#x20;relative&#x20;rankings&#x20;of&#x20;the&#x20;various&#x20;clones&#x20;to&#x20;their&#x20;susceptibility&#x20;to&#x20;Syrah&#x20;Decline,&#x20;based&#x20;on&#x20;observations&#x20;in&#x20;France.&#x20;The&#x20;clones&#x20;in&#x20;the&#x20;left&#x20;chart&#x20;are&#x20;commercially&#x20;available,&#x20;while&#x20;those&#x20;in&#x20;the&#x20;right&#x20;chart&#x20;are&#x20;still&#x20;experimental.&#x20;Note&#x20;that&#x20;some&#x20;experimental&#x20;clones&#x20;which&#x20;have&#x20;been&#x20;sanitized&#x20;by&#x20;tip&#x20;grafting&#x20;are&#x20;still&#x20;susceptible&#x20;to&#x20;Syrah&#x20;Decline.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Australia – Shiraz Disease
			 In&#x20;Australia,&#x20;the&#x20;Shiraz&#x20;Disease&#x20;has&#x20;been&#x20;associated&#x20;with&#x20;Grapevine&#x20;Virus&#x20;A.&#x20;Affected&#x20;vines&#x20;show&#x20;extended&#x20;leaf&#x20;retention&#x20;into&#x20;the&#x20;winter,&#x20;and&#x20;very&#x20;inconsistent&#x20;and&#x20;delayed&#x20;maturation&#x20;of&#x20;shoots.&#x20;I&#x20;have&#x20;not&#x20;seen&#x20;any&#x20;similar&#x20;symptoms&#x20;on&#x20;Syrah&#x20;in&#x20;California.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 South Africa – Shiraz Decline
			 In&#x20;South&#x20;Africa,&#x20;their&#x20;Syrah&#x20;Decline&#x20;has&#x20;symptoms&#x20;very&#x20;similar&#x20;to&#x20;those&#x20;seen&#x20;in&#x20;California&#x20;and&#x20;France,&#x20;with&#x20;similar&#x20;leaf&#x20;reddening&#x20;and&#x20;disfiguring&#x20;of&#x20;the&#x20;trunk&#x20;tissue.<br>
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 South Africa – Shiraz Disease
			 Also&#x20;in&#x20;South&#x20;Africa,&#x20;Shiraz&#x20;Disease&#x20;is&#x20;very&#x20;similar&#x20;to&#x20;the&#x20;Shiraz&#x20;Disease&#x20;described&#x20;in&#x20;Australia,&#x20;and&#x20;is&#x20;also&#x20;associated&#x20;with&#x20;GVA&#x20;virus.&#x20;Affected&#x20;vines&#x20;have&#x20;green,&#x20;rubbery,&#x20;droopy&#x20;shoots,&#x20;which&#x20;don&apos;t&#x20;lignify&#x20;properly&#x20;and&#x20;are&#x20;covered&#x20;with&#x20;many&#x20;lenticels.&#x20;As&#x20;in&#x20;Australia,&#x20;the&#x20;leaves&#x20;are&#x20;retained&#x20;well&#x20;into&#x20;the&#x20;winter&#x20;on&#x20;affected&#x20;vines.&#x20;<br>
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			 End
			 If&#x20;you&#x20;need&#x20;further&#x20;information,&#x20;please&#x20;do&#x20;not&#x20;hesitate&#x20;to&#x20;contact&#x20;me.<br><br>Please&#x20;note&#x20;that&#x20;the&#x20;information&#x20;presented&#x20;here&#x20;will&#x20;be&#x20;out&#x20;of&#x20;date&#x20;as&#x20;new&#x20;research&#x20;is&#x20;conducted&#x20;on&#x20;Syrah&#x20;vine&#x20;health&#x20;problems.&#x20;Please&#x20;seek&#x20;out&#x20;the&#x20;most&#x20;current&#x20;information&#x20;available.&#x20;Thank&#x20;you.<br>
			 
			 
			 
				 
			
			 
		
	
	 




 

   
   
   
    
       DRAFT XSD for IMS Content Packaging version 1.1 DRAFT
        Copyright (c) 2001 IMS GLC, Inc. 
       2000-04-21, Adjustments by T.D. Wason from CP 1.0.
       2001-02-22, T.D.Wason: Modify for 2000-10-24 XML-Schema version.  Modified to support extension.
       2001-03-12, T.D.Wason: Change filename, target and meta-data namespaces and meta-data fielname.  Add meta-data to itemType, fileType and organizationType.
       Do not define namespaces for xml in XML instances generated from this xsd.
       Imports IMS meta-data xsd, lower case element names.         
       This XSD provides a reference to the IMS meta-data root element as imsmd:record
       If the IMS meta-data is to be used in the XML instance then the instance must define an IMS meta-data prefix with a namespace.  The meta-data targetNamespace should be used.  
       2001-03-20, Thor Anderson: Remove manifestref, change resourceref back to identifierref, change manifest back to contained by manifest. --Tom Wason: manifest may contain _none_ or more manifests.
       2001-04-13 Tom Wason: corrected attirbute name structure.  Was misnamed type.  
       2001-05-14 Schawn Thropp: Made all complexType extensible with the group.any
       Added the anyAttribute to all complexTypes. Changed the href attribute on the fileType and resourceType to xsd:string
       Changed the maxLength of the href, identifierref, parameters, structure attributes to match the Information model.
       2001-07-25 Schawn Thropp: Changed the namespace for the Schema of Schemas to the 5/2/2001 W3C XML Schema 
       Recommendation. attributeGroup attr.imsmd deleted, was not used anywhere.  Any attribute declarations that have
       use = "default" changed to use="optional" - attr.structure.req.
       Any attribute declarations that have value="somevalue" changed to default="somevalue",
       attr.structure.req (hierarchical).  Removed references to IMS MD Version 1.1.
       Modified attribute group "attr.resourcetype.req" to change use from optional
       to required to match the information model.  As a result the default value also needed to be removed 
       Name change for XSD.  Changed to match version of CP Spec                                            
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          Any namespaced element from any namespace may be included within an "any" element.  The namespace for the imported element must be defined in the instance, and the schema must be imported.  
      
       
          
      
   

   
   
   

    
    
    
    
    
    
    
    
    
    
    
    

   
   
   

   
   
   
    
       
          
      
       
       
   
   
   
   
   
    
       
          
          
      
       
       
   
   
   
   
   
    
       
          
          
          
          
      
       
       
       
       
       
   
   
   
   
   
    
       
          
          
          
          
          
      
       
       
       
       
   
   
   
   
   
    
       
          
          
          
      
   
   
   
   
   
    
       
          
          
      
       
       
   
   
   
   
   
    
       
          
          
          
          
      
       
       
       
   
   
   
   
   
    
       
           
           
      
       
       
   
   
   
   
   
    
       
          
          
          
          
      
       
       
       
       
       
   

   
   
   

   
   
   
    
       
          
      
   
   
   
   
   
    
       
          
      
   
   
   
   
   
    
       
          
      
   





 

     

   
   
   
    
       2001-04-26 T.D.Wason. IMS meta-data 1.2 XML-Schema.                                  
       2001-06-07 S.E.Thropp. Changed the multiplicity on all elements to match the         
       Final 1.2 Binding Specification.                                                     
       Changed all elements that use the langstringType to a multiplicy of 1 or more        
       Changed centity in the contribute element to have a multiplicity of 0 or more.       
       Changed the requirement element to have a multiplicity of 0 or more.                 
        2001-07-25 Schawn Thropp.  Updates to bring the XSD up to speed with the W3C        
        XML Schema Recommendation.  The following changes were made: Change the             
        namespace to reference the 5/2/2001 W3C XML Schema Recommendation,the base          
        type for the durtimeType, simpleType, was changed from timeDuration to duration.                  
        Any attribute declarations that have use="default" had to change to use="optional"  
        - attr.type.  Any attribute declarations that have value ="somevalue" had to change 
        to default = "somevalue" - attr.type (URI)                                          
        2001-09-04 Schawn Thropp                                                            
        Changed the targetNamespace and namespace of schema to reflect version change       
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function sanitizeForbiddenHTMLTextChars(in_s)

{

	var out_s = in_s.toString();//We are sometimes called to sanitize non-strings...like document.location



	out_s = out_s.split("<").join("&lt;");

	out_s = out_s.split(">").join("&gt;");

	out_s = out_s.split("'").join("&apos;");

	out_s = out_s.split('"').join("&quot;");

	

	return out_s;

}



function removeExtraURLParams(in_s)

{

	var inp = in_s.toString();

	var indexOfAmp = in_s.indexOf("&");

	

	var outp = inp;

	if(indexOfAmp!=-1)

		outp = inp.substring(0, indexOfAmp);

	

	return outp;

}



function showFlash(swf, w, h, loop)

{

	var isMSIE = navigator.appName.indexOf("Microsoft") != -1;

	var s = '';

	var protocol = 'http';//safe default

	var url = document.location.toString();

	indexOfColon = url.indexOf(":");

	if(indexOfColon>0)	

		protocol = url.substring(0, indexOfColon);

	if(protocol!='http' || protocol!='https')

		protocol='https';

	var location = document.location;

	location = (location==unescape(location))?escape(location):location;



	s += '<object classid="clsid:D27CDB6E-AE6D-11cf-96B8-444553540000" codebase="' + protocol + '://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,65,0" width="'+w+'" height="'+h+'" id="SlideContent" align="" VIEWASTEXT>'

	s += '<param name="movie" value="'+sanitizeForbiddenHTMLTextChars(swf)+'" />'

	s += '<param name="menu" value="false" />'

	s += '<param name="quality" value="best" />'

	s += '<param name="loop" value="'+loop+'" />'

	s += '<param name="FlashVars" value="initialURL='+

			removeExtraURLParams(sanitizeForbiddenHTMLTextChars(location))+

			'&isMSIE='+isMSIE+'&useBSM=false" />'

	s += '<param name="allowScriptAccess" value="sameDomain"/>'

	s += '<embed src="'+sanitizeForbiddenHTMLTextChars(swf)+'" FlashVars="initialURL='+

			removeExtraURLParams(sanitizeForbiddenHTMLTextChars(location))+

			'&isMSIE='+isMSIE+'&useBSM=false" menu="false" quality="best" width="'+w+'" height="'+h+'" loop="'+loop+'" name="SlideContent" align="" type="application/x-shockwave-flash" pluginspage="' + protocol + '://www.macromedia.com/go/getflashplayer" swLiveConnect="true" allowScriptAccess="sameDomain"></embed>'

	s += '</object>'

	// in theory, we should always embed in a table, but in practice, IE6 malfunctions

	// when width & height = 100%, but in that case, we don't really need the table anyway.

	if ((w.toString().indexOf('%') == -1) && (h.toString().indexOf('%') == -1))

	{

		s = '<table border=0 width="100%" height="100%"><tr valign="middle"><td align="center">' +

			s +

			'</td></tr></table>';

	}

	document.write(s);

}




"system_id","type","command_line","max_time_allowed","file_name","max_score","mastery_score","system_vendor","core_vendor","time_limit_action","au_password","web_launch"

"A2","Tutorial","","","AICC.htm","100","80","Breeze Presenter","","","",""






; ----------------------------------------

;

; AICC Course Interchange File.

;

;

; ----------------------------------------



[Course]

Course_ID=2008-11-13_Summary_of_Syrah_Vine_Health_Problems

Course_Title=2008-11-13 Summary of Syrah Vine Health Problems

Level=3

Course_Creator=Breeze Presenter

Course_System=Breeze Presenter

Total_AUs=1

Total_Blocks=0

Total_Objectives=0

Total_Complex_Obj=0

Max_Fields_CST=1

Max_Fields_ORT=0

Version=2.0



[Course_Behavior]

Max_Normal=99



[Course_Description]




"block","member"

"root","A2"




"system_id","developer_id","title","description"

"A2","Breeze Presenter","2008-11-13_Summary_of_Syrah_Vine_Health_Problems",""




		

			

				

				

				

				

				

				

				

			

		

		

		

	
 

    
       
          This file represents the W3C XML Schema Language Binding of the ADL namespaced elements for content packaging extensions.
      
   

   
   
   
    
       
      *************************************************************************
      *                           Change History                              *
      *************************************************************************
      2003-18-09  Initial creation.
      2003-19-09  Removed the restriction of the 255 character maximum length
                  on the dataFromLMS
      2004-01-06  Added completionThreshold to the ADL CP namespace
      2004-23-01  Final edits in preparation for release
      *************************************************************************
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         custom metadata elements.
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         This component schema provides element name declarations for metadata elements.

         This component schema checks for the uniqueness of elements declared to be unique
         within their parent by the presence of the uniqueElementName attribute,
         and is common to all uniqueness profiles.
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         This component schema provides global type declarations for those metadata
         elements whose values are taken from a vocabulary datatype.
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         This component schema provides global type declarations for the standard
         enumerated types for those metadata elements whose values are taken from
         a vocabulary datatype.
      
       
        ****************************************************************************
        **                           CHANGE HISTORY                               **
        ****************************************************************************
        ** 09/22/2003:  - Updated comment describing this file to state that this **
        **                file is the LOM V1.0 Base Schema vocabulary source and  **
        **                value declarations.                                     ** 
        ****************************************************************************
      
   

   

   
    
       
          
      
   

   
    
       
          
          
          
          
          
      
   

   
    
       
          
          
          
          
      
   

   
    
       
          
          
          
          
      
   

   
    
       
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
      
   

   
    
       
          
          
      
   

   
    
       
          
          
      
   

   
    
       
          
          
          
          
          
          
          
          
          
          
          
      
   

   
    
       
          
          
          
      
   

   
    
       
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
      
   

   
    
       
          
          
          
          
          
      
   

   
    
       
          
          
          
          
          
      
   

   
    
       
          
          
          
          
      
   

   
    
       
          
          
          
          
      
   

   
    
       
          
          
          
          
          
      
   

   
    
       
          
          
      
   

   
    
       
          
          
      
   

   
    
       
          
          
          
          
          
          
          
          
          
          
          
          
      
   

   
    
       
          
          
          
          
          
          
          
          
          
      
   




<!--

        DTD for XML Schemas: Part 2: Datatypes

        $Id: datatypes.dtd,v 1.23 2001/03/16 17:36:30 ht Exp $

        Note this DTD is NOT normative, or even definitive. - - the

        prose copy in the datatypes REC is the definitive version

        (which shouldn't differ from this one except for this comment

        and entity expansions, but just in case)

  -->



<!--

        This DTD cannot be used on its own, it is intended

        only for incorporation in XMLSchema.dtd, q.v.

  -->



<!-- Define all the element names, with optional prefix -->

<!ENTITY % simpleType "%p;simpleType">

<!ENTITY % restriction "%p;restriction">

<!ENTITY % list "%p;list">

<!ENTITY % union "%p;union">

<!ENTITY % maxExclusive "%p;maxExclusive">

<!ENTITY % minExclusive "%p;minExclusive">

<!ENTITY % maxInclusive "%p;maxInclusive">

<!ENTITY % minInclusive "%p;minInclusive">

<!ENTITY % totalDigits "%p;totalDigits">

<!ENTITY % fractionDigits "%p;fractionDigits">

<!ENTITY % length "%p;length">

<!ENTITY % minLength "%p;minLength">

<!ENTITY % maxLength "%p;maxLength">

<!ENTITY % enumeration "%p;enumeration">

<!ENTITY % whiteSpace "%p;whiteSpace">

<!ENTITY % pattern "%p;pattern">



<!--

        Customisation entities for the ATTLIST of each element

        type. Define one of these if your schema takes advantage

        of the anyAttribute='##other' in the schema for schemas

  -->



<!ENTITY % simpleTypeAttrs "">

<!ENTITY % restrictionAttrs "">

<!ENTITY % listAttrs "">

<!ENTITY % unionAttrs "">

<!ENTITY % maxExclusiveAttrs "">

<!ENTITY % minExclusiveAttrs "">

<!ENTITY % maxInclusiveAttrs "">

<!ENTITY % minInclusiveAttrs "">

<!ENTITY % totalDigitsAttrs "">

<!ENTITY % fractionDigitsAttrs "">

<!ENTITY % lengthAttrs "">

<!ENTITY % minLengthAttrs "">

<!ENTITY % maxLengthAttrs "">

<!ENTITY % enumerationAttrs "">

<!ENTITY % whiteSpaceAttrs "">

<!ENTITY % patternAttrs "">



<!-- Define some entities for informative use as attribute

        types -->

<!ENTITY % URIref "CDATA">

<!ENTITY % XPathExpr "CDATA">

<!ENTITY % QName "NMTOKEN">

<!ENTITY % QNames "NMTOKENS">

<!ENTITY % NCName "NMTOKEN">

<!ENTITY % nonNegativeInteger "NMTOKEN">

<!ENTITY % boolean "(true|false)">

<!ENTITY % simpleDerivationSet "CDATA">

<!--

        #all or space-separated list drawn from derivationChoice

  -->



<!--

        Note that the use of 'facet' below is less restrictive

        than is really intended:  There should in fact be no

        more than one of each of minInclusive, minExclusive,

        maxInclusive, maxExclusive, totalDigits, fractionDigits,

        length, maxLength, minLength within datatype,

        and the min- and max- variants of Inclusive and Exclusive

        are mutually exclusive. On the other hand,  pattern and

        enumeration may repeat.

  -->

<!ENTITY % minBound "(%minInclusive; | %minExclusive;)">

<!ENTITY % maxBound "(%maxInclusive; | %maxExclusive;)">

<!ENTITY % bounds "%minBound; | %maxBound;">

<!ENTITY % numeric "%totalDigits; | %fractionDigits;">

<!ENTITY % ordered "%bounds; | %numeric;">

<!ENTITY % unordered

   "%pattern; | %enumeration; | %whiteSpace; | %length; |

   %maxLength; | %minLength;">

<!ENTITY % facet "%ordered; | %unordered;">

<!ENTITY % facetAttr 

        "value CDATA #REQUIRED

        id ID #IMPLIED">

<!ENTITY % fixedAttr "fixed %boolean; #IMPLIED">

<!ENTITY % facetModel "(%annotation;)?">

<!ELEMENT %simpleType;

        ((%annotation;)?, (%restriction; | %list; | %union;))>

<!ATTLIST %simpleType;

    name      %NCName; #IMPLIED

    final     %simpleDerivationSet; #IMPLIED

    id        ID       #IMPLIED

    %simpleTypeAttrs;>

<!-- name is required at top level -->

<!ELEMENT %restriction; ((%annotation;)?,

                         (%restriction1; |

                          ((%simpleType;)?,(%facet;)*)),

                         (%attrDecls;))>

<!ATTLIST %restriction;

    base      %QName;                  #IMPLIED

    id        ID       #IMPLIED

    %restrictionAttrs;>

<!--

        base and simpleType child are mutually exclusive,

        one is required.



        restriction is shared between simpleType and

        simpleContent and complexContent (in XMLSchema.xsd).

        restriction1 is for the latter cases, when this

        is restricting a complex type, as is attrDecls.

  -->

<!ELEMENT %list; ((%annotation;)?,(%simpleType;)?)>

<!ATTLIST %list;

    itemType      %QName;             #IMPLIED

    id        ID       #IMPLIED

    %listAttrs;>

<!--

        itemType and simpleType child are mutually exclusive,

        one is required

  -->

<!ELEMENT %union; ((%annotation;)?,(%simpleType;)*)>

<!ATTLIST %union;

    id            ID       #IMPLIED

    memberTypes   %QNames;            #IMPLIED

    %unionAttrs;>

<!--

        At least one item in memberTypes or one simpleType

        child is required

  -->



<!ELEMENT %maxExclusive; %facetModel;>

<!ATTLIST %maxExclusive;

        %facetAttr;

        %fixedAttr;

        %maxExclusiveAttrs;>

<!ELEMENT %minExclusive; %facetModel;>

<!ATTLIST %minExclusive;

        %facetAttr;

        %fixedAttr;

        %minExclusiveAttrs;>



<!ELEMENT %maxInclusive; %facetModel;>

<!ATTLIST %maxInclusive;

        %facetAttr;

        %fixedAttr;

        %maxInclusiveAttrs;>

<!ELEMENT %minInclusive; %facetModel;>

<!ATTLIST %minInclusive;

        %facetAttr;

        %fixedAttr;

        %minInclusiveAttrs;>



<!ELEMENT %totalDigits; %facetModel;>

<!ATTLIST %totalDigits;

        %facetAttr;

        %fixedAttr;

        %totalDigitsAttrs;>

<!ELEMENT %fractionDigits; %facetModel;>

<!ATTLIST %fractionDigits;

        %facetAttr;

        %fixedAttr;

        %fractionDigitsAttrs;>



<!ELEMENT %length; %facetModel;>

<!ATTLIST %length;

        %facetAttr;

        %fixedAttr;

        %lengthAttrs;>

<!ELEMENT %minLength; %facetModel;>

<!ATTLIST %minLength;

        %facetAttr;

        %fixedAttr;

        %minLengthAttrs;>

<!ELEMENT %maxLength; %facetModel;>

<!ATTLIST %maxLength;

        %facetAttr;

        %fixedAttr;

        %maxLengthAttrs;>



<!-- This one can be repeated -->

<!ELEMENT %enumeration; %facetModel;>

<!ATTLIST %enumeration;

        %facetAttr;

        %enumerationAttrs;>



<!ELEMENT %whiteSpace; %facetModel;>

<!ATTLIST %whiteSpace;

        %facetAttr;

        %fixedAttr;

        %whiteSpaceAttrs;>



<!-- This one can be repeated -->

<!ELEMENT %pattern; %facetModel;>

<!ATTLIST %pattern;

        %facetAttr;

        %patternAttrs;>
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			 The root element for all sequencing tags.  This tag will usually appear as a child element to an IMS CP item tag.
		
	
	 
		 
			 The type associated with any top-level sequencing tag
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			 The type associated with a control-mode element (see the element controlMode)
		
		 
		 
		 
		 
		 
		 
	



 
	
	 
		 
			 The type that describes any element which fullfills a delivery control semantic
		
		 
		 
		 
	



 
	
	 
		 
				 
					 Limit Condition Attempt Limit
				
			
			 
				 
					 Limit Condition Activity Attempt Absolute Duration Limit.  Typed as xs:duration: see http://www.w3.org/TR/xmlschema-2/#duration
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			 The specification states: "Each activity must have one and only one objective that contributes to rollup".  The following type describes an unbounded set of elements all named "objective" that do not contribute to rollup, and one element called "primaryObjective" that contributes to rollup.
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			 The type that describes an individual objective mapping.  Mapping one local objective GUID to one global objective GUID
		
		 
		 
		 
		 
		 
	



 
	 
	
	 
		 
		 
		 
		 
	



 
	 
	 
		 
			 
				 
					 
						 
							 
								 
								 
							
						
					
					 
				
			
			 
				 
					 
				
			
		
		 
		 
		 
	
	 
		 
			 
		
		 
		 
		 
	



 
	 
	 
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
		 
			 postConditionSequencingRuleType is derived by extension from sequencingRuleType.  It adds an element ruleAction that is a simpleType constrained to a vocabulary relevant to post-Condition sequencing rules
		
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
		 
			 
				 
					 
						 
							 
								 
								 
								 
								 
							
						
					
					 
				
			
		
	
	 
		 
			 
			 
			 
		
	
	 
		 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
		
	



 
	 
		 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 A decimal value with AT LEAST 4 significant decimal digits between -1 and 1
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         This file represents a composite schema for validating
         LOM V1.0 instances using a common set of validation assumptions.

         Alternative composite schemas can be assembled by selecting
         from the various alternative component schema listed below.
      
       
        ****************************************************************************
        **                           CHANGE HISTORY                               **
        ****************************************************************************
        ** 09/22/2003:  - Updated comment describing vocab/strict.xsd.  Indicated **
        **                that the strict.xsd is used to validate vocabularies    **
        **                defined in the LOM V1.0 Base Schema.                    **
        **              - Moved included schema elementNames.xsd just before      **
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        **              - Moved the element declaration for the top-level lom     **
        **                metadata element to a separate file (rootElement.xsd)   **
        **                and included this file just after elementTypes.xsd.     **
        **              - Moved the XML Schema import statements before the XML   **
        **                Schema include statements.                              **
        **              - Moved the element group declaration named               **
        **                lom:customElements to a separate file (anyElement.xsd)  **
        **                and included this new file just before the XML Schema   **
        **                import statments.                                       **
        ****************************************************************************
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         This file represents a composite schema for validating
         LOM V1.0 instances using custom validation for vocabulary values.
      
       
        ****************************************************************************
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        ****************************************************************************
        ** 09/22/2003:  - Updated comment describing vocab/strict.xsd.  Indicated **
        **                that the strict.xsd is used to validate vocabularies    **
        **                defined in the LOM V1.0 Base Schema.                    **
        **              - Moved included schema elementNames.xsd just before      **
        **                elementTypes.xsd.                                       **
        **              - Moved the element declaration for the top-level lom     **
        **                metadata element to a separate file (rootElement.xsd)   **
        **                and included this file just after elementTypes.xsd.     **
        **              - Moved the XML Schema import statements before the XML   **
        **                Schema include statements.                              **
        **              - Moved the element group declaration named               **
        **                lom:customElements to a separate file (anyElement.xsd)  **
        **                and included this new file just before the XML Schema   **
        **                import statments.                                       **
        ****************************************************************************
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        This file represents a composite schema for validating
        LOM V1.0 instances using loose validation for vocabulary values.
     
      
       ****************************************************************************
       **                           CHANGE HISTORY                               **
       ****************************************************************************
       ** 09/22/2003:  - Updated comment describing vocab/strict.xsd.  Indicated **
       **                that the strict.xsd is used to validate vocabularies    **
       **                defined in the LOM V1.0 Base Schema.                    **
       **              - Moved included schema elementNames.xsd just before      **
       **                elementTypes.xsd.                                       **
       **              - Moved the element declaration for the top-level lom     **
       **                metadata element to a separate file (rootElement.xsd)   **
       **                and included this file just after elementTypes.xsd.     **
       **              - Moved the XML Schema import statements before the XML   **
       **                Schema include statements.                              **
       **              - Moved the element group declaration named               **
       **                lom:customElements to a separate file (anyElement.xsd)  **
       **                and included this new file just before the XML Schema   **
       **                import statments.                                       **
       ****************************************************************************
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        ****************************************************************************
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        ****************************************************************************
        ** 09/22/2003:  - Updated comment describing vocab/strict.xsd.  Indicated **
        **                that the strict.xsd is used to validate vocabularies    **
        **                defined in the LOM V1.0 Base Schema.                    **
        **              - Moved included schema elementNames.xsd just before      **
        **                elementTypes.xsd.                                       **
        **              - Moved the element declaration for the top-level lom     **
        **                metadata element to a separate file (rootElement.xsd)   **
        **                and included this file just after elementTypes.xsd.     **
        **              - Moved the XML Schema import statements before the XML   **
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        **              - Moved the element group declaration named               **
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        **                and included this new file just before the XML Schema   **
        **                import statments.                                       **
        ****************************************************************************
      
   

  

   

   

   

   

   
   
   
   
   
   






		

			

				

				

				

				

				

				

				

			

		

		

		

	


		

			 

			 

			 

			 

			 

			

		

	
var g_objAPI = null;

var g_nAPI = 0;				// type of API to start searching for; allowable values: 0 - SCORM 2004; 1 - SCORM 1.2 (or 1.1)

var g_aAPI = ["1.0", "0.2"]	// Array that stores the API versions

var g_zAPIVersion = -1;

var g_bFinishDone = false;





function findAPI(win)

{

	// Search the window hierarchy for an object named "API_1484_11" for SCORM 2004 or "API" for SCORM 1.2 or below

	// Look in the current window (win) and recursively look in any child frames

	if(g_nAPI == 0)

	{

		if(win.API_1484_11 != null)

  	 	{

  	 		return win.API_1484_11;

		}

	} else if(g_nAPI == 1 || g_nAPI == "") {

		if (win.API != null)

		{

			g_zAPIVersion = g_aAPI[g_nAPI];

			return win.API;

		}

	}



	if (win.length > 0)  // check frames

	{

		for (var i=0;i<win.length;i++)

		{

			var objAPI = findAPI(win.frames[i]);

			if (objAPI != null)

			{

				return objAPI;

			}

		}

	}

	return null;

}





function getAPI(intAPISearchOrder)

{

	// intAPISearchOrder is 0 - start at current window and work way up; 1 - start at top window and work way down.

	var objAPI = null;

	intAPISearchOrder=((typeof(intAPISearchOrder)=='undefined')?0:intAPISearchOrder);

	if(intAPISearchOrder==0)

	{

		// start and the current window and recurse up through parent windows/frames

		var objCurrentWindow = window;

		objAPI = findAPI(objCurrentWindow);

		var xCount = 0;

		while(objCurrentWindow && !objAPI && xCount < 100)

		{

			xCount++;

			if((objCurrentWindow.opener != null) && (typeof(objCurrentWindow.opener) != "undefined"))

			{

				objCurrentWindow = objCurrentWindow.opener;

			} else {

				objCurrentWindow = objCurrentWindow.parent;

			}

			objAPI = findAPI(objCurrentWindow);

		}

		if((objAPI==null) && (g_nAPI < (g_aAPI.length-1)))

		{

			g_nAPI++;

			objAPI = getAPI(intAPISearchOrder);

		}

	} else {

		// start at the top window and recurse down through child frames

		objAPI = findAPI(this.top);



		if (objAPI == null)

		{

			// the API wasn't found in the current window's hierarchy.  If the

			// current window has an opener (was launched by another window),

			// check the opener's window hierarchy.

			objTopWindow=window.top;



			objTopWindow = objTopWindow.opener;



			while (objTopWindow && !objAPI)

			{

				//checking window opener

				objAPI = findAPI(objTopWindow.top);

				if (objAPI==null) objTopWindow = objTopWindow.opener;

			}

			if(objAPI==null && g_nAPI < (g_aAPI.length-1))

			{

				g_nAPI++;

				objAPI = getAPI(intAPISearchOrder);

			}

		}

	}

	if(objAPI==null)

	{

		// can't find API

	} else if(objAPI != null && g_zAPIVersion == -1) {

		g_zAPIVersion = objAPI.version;

	}



	return objAPI;

}



function setAPI()

{

	while(g_objAPI == undefined)

	{

		g_objAPI = getAPI(0);

	}

}



function isAPI() {

	return ((typeof(g_objAPI)!= "undefined") && (g_objAPI != null))

}



// called in the outer HTML file

// g_objAPI = getAPI();



function dataToFlash(layer, msg) {

	// set the comm HTML

	fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



	// get the browser info

	IE=0; NS4=0; NS6=0;

	if (navigator.appName.indexOf('Netscape')!=-1 && parseInt(navigator.appVersion)<5) {NS4=1;}

	if (navigator.appName.indexOf('Netscape')!=-1 && parseInt(navigator.appVersion)>4.9) {NS6=1;}

	if (navigator.appName.indexOf('Microsoft')!=-1 && parseInt(navigator.appVersion)>3) {IE=1;}



	if (IE==true)

	{

		IE_dynamic.document.body.innerHTML=fcomValue;

	}



	if (NS4)

	{

		// change the comm HTML

		fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



		eval('var echoecho = document.layers.NS_'+layer+'.document;');

		echoecho.open();

		echoecho.write(fcomValue);

		echoecho.close();

	}



	if (NS6)

	{

		// change the comm HTML

		fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



		document.getElementById('NS_'+layer).innerHTML =fcomValue;

	}

}





function dataFromFlash(strSCOfunction, strSCOproperty, varSCOvalue, strFLvariableName) {

	var strEval = "";

	var varResult = false;

	if(isAPI())

	{

		if (varSCOvalue != "")

		{

			strEval = "g_objAPI." + strSCOfunction + "('" + strSCOproperty + "', '" + varSCOvalue + "');";

		} else {

			if(strSCOfunction=="LMSGetLastError")

			{

				strEval = "g_objAPI." + strSCOfunction + "(" + strSCOproperty + ");";

			} else {

				strEval = "g_objAPI." + strSCOfunction + "('" + strSCOproperty + "');";

			}

		}

	} else {

		if (SCOvalue != "")

		{

			strEval = strSCOfunction + "('" + strSCOproperty + "', '" + varSCOvalue + "');";

		} else {

			strEval = strSCOfunction + "('" + strSCOproperty + "');";

		}

	}

	varResult = eval(strEval);

	if(strSCOfunction == "LMSFinish" || strSCOfunction == "Terminate")

	{

		// set global variable to result of Finish function

		g_bFinishDone = varResult;

	}

	dataToFlash('dynamic', strFLvariableName + "|" + varResult);

}
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       This component schema provides attribute group declarations for metadata
       elements to support loose validation of element uniqueness constraints.
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       This component schema provides attribute group declarations for metadata
       elements to support strict validation of element uniqueness constraints,
       by providing the attribute uniqueElementName for each metadata element
       that should appear with multiplicity at most one.
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         This component schema provides simple type declarations for metadata
         elements whose values are taken from a vocabulary datatype.

         This component schema supports strict validation of both standard and custom
         vocabulary values by checking that both the source and value are taken
         from either the standard token set or from a custom token set.
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       This component schema provides simple type declarations for metadata
       elements whose values are taken from a vocabulary datatype.

       This component schema supports loose validation of vocabulary value constraints
       by allowing both the source and value to be arbitrary strings.
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         This component schema provides simple type declarations for metadata
         elements whose values are taken from a vocabulary datatype.

         This component schema supports strict validation of standard vocabulary values by
         checking that both the source and value are from the standard token set.
      
   

    

   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   
 
   
    
       
   
 
   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   




 

  
   
   See http://www.w3.org/XML/1998/namespace.html and
   http://www.w3.org/TR/REC-xml for information about this namespace.
  
 

  
   This schema defines attributes and an attribute group
        suitable for use by
        schemas wishing to allow xml:base, xml:lang or xml:space attributes
        on elements they define.

        To enable this, such a schema must import this schema
        for the XML namespace, e.g. as follows:
        <schema . . .>
         . . .
         <import namespace="http://www.w3.org/XML/1998/namespace"
                    schemaLocation="http://www.w3.org/2001/03/xml.xsd"/>

        Subsequently, qualified reference to any of the attributes
        or the group defined below will have the desired effect, e.g.

        <type . . .>
         . . .
         <attributeGroup ref="xml:specialAttrs"/>
 
         will define a type which will schema-validate an instance
         element with any of those attributes
 

  
   In keeping with the XML Schema WG's standard versioning
   policy, this schema document will persist at
   http://www.w3.org/2001/03/xml.xsd.
   At the date of issue it can also be found at
   http://www.w3.org/2001/xml.xsd.
   The schema document at that URI may however change in the future,
   in order to remain compatible with the latest version of XML Schema
   itself.  In other words, if the XML Schema namespace changes, the version
   of this document at
   http://www.w3.org/2001/xml.xsd will change
   accordingly; the version at
   http://www.w3.org/2001/03/xml.xsd will not change.
  
 

  
   
    In due course, we should install the relevant ISO 2- and 3-letter
         codes as the enumerated possible values . . .
  
 

  
   
    
     
     
   
  
 

  
   
    See http://www.w3.org/TR/xmlbase/ for
                     information about this attribute.
  
 

  
   
   
   
 




<!-- DTD for XML Schemas: Part 1: Structures

     Public Identifier: "-//W3C//DTD XMLSCHEMA 200102//EN"

     Official Location: http://www.w3.org/2001/XMLSchema.dtd -->

<!-- $Id: XMLSchema.dtd,v 1.30 2001/03/16 15:23:02 ht Exp $ -->

<!-- Note this DTD is NOT normative, or even definitive. -->           <!--d-->

<!-- prose copy in the structures REC is the definitive version -->    <!--d-->

<!-- (which shouldn't differ from this one except for this -->         <!--d-->

<!-- comment and entity expansions, but just in case) -->              <!--d-->

<!-- With the exception of cases with multiple namespace

     prefixes for the XML Schema namespace, any XML document which is

     not valid per this DTD given redefinitions in its internal subset of the

     'p' and 's' parameter entities below appropriate to its namespace

     declaration of the XML Schema namespace is almost certainly not

     a valid schema. -->



<!-- The simpleType element and its constituent parts

     are defined in XML Schema: Part 2: Datatypes -->

<!ENTITY % xs-datatypes PUBLIC 'datatypes' 'datatypes.dtd' >



<!ENTITY % p 'xs:'> <!-- can be overriden in the internal subset of a

                         schema document to establish a different

                         namespace prefix -->

<!ENTITY % s ':xs'> <!-- if %p is defined (e.g. as foo:) then you must

                         also define %s as the suffix for the appropriate

                         namespace declaration (e.g. :foo) -->

<!ENTITY % nds 'xmlns%s;'>



<!-- Define all the element names, with optional prefix -->

<!ENTITY % schema "%p;schema">

<!ENTITY % complexType "%p;complexType">

<!ENTITY % complexContent "%p;complexContent">

<!ENTITY % simpleContent "%p;simpleContent">

<!ENTITY % extension "%p;extension">

<!ENTITY % element "%p;element">

<!ENTITY % unique "%p;unique">

<!ENTITY % key "%p;key">

<!ENTITY % keyref "%p;keyref">

<!ENTITY % selector "%p;selector">

<!ENTITY % field "%p;field">

<!ENTITY % group "%p;group">

<!ENTITY % all "%p;all">

<!ENTITY % choice "%p;choice">

<!ENTITY % sequence "%p;sequence">

<!ENTITY % any "%p;any">

<!ENTITY % anyAttribute "%p;anyAttribute">

<!ENTITY % attribute "%p;attribute">

<!ENTITY % attributeGroup "%p;attributeGroup">

<!ENTITY % include "%p;include">

<!ENTITY % import "%p;import">

<!ENTITY % redefine "%p;redefine">

<!ENTITY % notation "%p;notation">



<!-- annotation elements -->

<!ENTITY % annotation "%p;annotation">

<!ENTITY % appinfo "%p;appinfo">

<!ENTITY % documentation "%p;documentation">



<!-- Customisation entities for the ATTLIST of each element type.

     Define one of these if your schema takes advantage of the

     anyAttribute='##other' in the schema for schemas -->



<!ENTITY % schemaAttrs ''>

<!ENTITY % complexTypeAttrs ''>

<!ENTITY % complexContentAttrs ''>

<!ENTITY % simpleContentAttrs ''>

<!ENTITY % extensionAttrs ''>

<!ENTITY % elementAttrs ''>

<!ENTITY % groupAttrs ''>

<!ENTITY % allAttrs ''>

<!ENTITY % choiceAttrs ''>

<!ENTITY % sequenceAttrs ''>

<!ENTITY % anyAttrs ''>

<!ENTITY % anyAttributeAttrs ''>

<!ENTITY % attributeAttrs ''>

<!ENTITY % attributeGroupAttrs ''>

<!ENTITY % uniqueAttrs ''>

<!ENTITY % keyAttrs ''>

<!ENTITY % keyrefAttrs ''>

<!ENTITY % selectorAttrs ''>

<!ENTITY % fieldAttrs ''>

<!ENTITY % includeAttrs ''>

<!ENTITY % importAttrs ''>

<!ENTITY % redefineAttrs ''>

<!ENTITY % notationAttrs ''>

<!ENTITY % annotationAttrs ''>

<!ENTITY % appinfoAttrs ''>

<!ENTITY % documentationAttrs ''>



<!ENTITY % complexDerivationSet "CDATA">

      <!-- #all or space-separated list drawn from derivationChoice -->

<!ENTITY % blockSet "CDATA">

      <!-- #all or space-separated list drawn from

                      derivationChoice + 'substitution' -->



<!ENTITY % mgs '%all; | %choice; | %sequence;'>

<!ENTITY % cs '%choice; | %sequence;'>

<!ENTITY % formValues '(qualified|unqualified)'>





<!ENTITY % attrDecls    '((%attribute;| %attributeGroup;)*,(%anyAttribute;)?)'>



<!ENTITY % particleAndAttrs '((%mgs; | %group;)?, %attrDecls;)'>



<!-- This is used in part2 -->

<!ENTITY % restriction1 '((%mgs; | %group;)?)'>



%xs-datatypes;



<!-- the duplication below is to produce an unambiguous content model

     which allows annotation everywhere -->

<!ELEMENT %schema; ((%include; | %import; | %redefine; | %annotation;)*,

                    ((%simpleType; | %complexType;

                      | %element; | %attribute;

                      | %attributeGroup; | %group;

                      | %notation; ),

                     (%annotation;)*)* )>

<!ATTLIST %schema;

   targetNamespace      %URIref;               #IMPLIED

   version              CDATA                  #IMPLIED

   %nds;                %URIref;               #FIXED 'http://www.w3.org/2001/XMLSchema'

   xmlns                CDATA                  #IMPLIED

   finalDefault         %complexDerivationSet; ''

   blockDefault         %blockSet;             ''

   id                   ID                     #IMPLIED

   elementFormDefault   %formValues;           'unqualified'

   attributeFormDefault %formValues;           'unqualified'

   xml:lang             CDATA                  #IMPLIED

   %schemaAttrs;>

<!-- Note the xmlns declaration is NOT in the Schema for Schemas,

     because at the Infoset level where schemas operate,

     xmlns(:prefix) is NOT an attribute! -->

<!-- The declaration of xmlns is a convenience for schema authors -->

 

<!-- The id attribute here and below is for use in external references

     from non-schemas using simple fragment identifiers.

     It is NOT used for schema-to-schema reference, internal or

     external. -->



<!-- a type is a named content type specification which allows attribute

     declarations-->

<!-- -->



<!ELEMENT %complexType; ((%annotation;)?,

                         (%simpleContent;|%complexContent;|

                          %particleAndAttrs;))>



<!ATTLIST %complexType;

          name      %NCName;                        #IMPLIED

          id        ID                              #IMPLIED

          abstract  %boolean;                       #IMPLIED

          final     %complexDerivationSet;          #IMPLIED

          block     %complexDerivationSet;          #IMPLIED

          mixed (true|false) 'false'

          %complexTypeAttrs;>



<!-- particleAndAttrs is shorthand for a root type -->

<!-- mixed is disallowed if simpleContent, overriden if complexContent

     has one too. -->



<!-- If anyAttribute appears in one or more referenced attributeGroups

     and/or explicitly, the intersection of the permissions is used -->



<!ELEMENT %complexContent; (%restriction;|%extension;)>

<!ATTLIST %complexContent;

          mixed (true|false) #IMPLIED

          id    ID           #IMPLIED

          %complexContentAttrs;>



<!-- restriction should use the branch defined above, not the simple

     one from part2; extension should use the full model  -->



<!ELEMENT %simpleContent; (%restriction;|%extension;)>

<!ATTLIST %simpleContent;

          id    ID           #IMPLIED

          %simpleContentAttrs;>



<!-- restriction should use the simple branch from part2, not the 

     one defined above; extension should have no particle  -->



<!ELEMENT %extension; (%particleAndAttrs;)>

<!ATTLIST %extension;

          base  %QName;      #REQUIRED

          id    ID           #IMPLIED

          %extensionAttrs;>



<!-- an element is declared by either:

 a name and a type (either nested or referenced via the type attribute)

 or a ref to an existing element declaration -->



<!ELEMENT %element; ((%annotation;)?, (%complexType;| %simpleType;)?,

                     (%unique; | %key; | %keyref;)*)>

<!-- simpleType or complexType only if no type|ref attribute -->

<!-- ref not allowed at top level -->

<!ATTLIST %element;

            name               %NCName;               #IMPLIED

            id                 ID                     #IMPLIED

            ref                %QName;                #IMPLIED

            type               %QName;                #IMPLIED

            minOccurs          %nonNegativeInteger;   #IMPLIED

            maxOccurs          CDATA                  #IMPLIED

            nillable           %boolean;              #IMPLIED

            substitutionGroup  %QName;                #IMPLIED

            abstract           %boolean;              #IMPLIED

            final              %complexDerivationSet; #IMPLIED

            block              %blockSet;             #IMPLIED

            default            CDATA                  #IMPLIED

            fixed              CDATA                  #IMPLIED

            form               %formValues;           #IMPLIED

            %elementAttrs;>

<!-- type and ref are mutually exclusive.

     name and ref are mutually exclusive, one is required -->

<!-- In the absence of type AND ref, type defaults to type of

     substitutionGroup, if any, else the ur-type, i.e. unconstrained -->

<!-- default and fixed are mutually exclusive -->



<!ELEMENT %group; ((%annotation;)?,(%mgs;)?)>

<!ATTLIST %group; 

          name        %NCName;               #IMPLIED

          ref         %QName;                #IMPLIED

          minOccurs   %nonNegativeInteger;   #IMPLIED

          maxOccurs   CDATA                  #IMPLIED

          id          ID                     #IMPLIED

          %groupAttrs;>



<!ELEMENT %all; ((%annotation;)?, (%element;)*)>

<!ATTLIST %all;

          minOccurs   (1)                    #IMPLIED

          maxOccurs   (1)                    #IMPLIED

          id          ID                     #IMPLIED

          %allAttrs;>



<!ELEMENT %choice; ((%annotation;)?, (%element;| %group;| %cs; | %any;)*)>

<!ATTLIST %choice;

          minOccurs   %nonNegativeInteger;   #IMPLIED

          maxOccurs   CDATA                  #IMPLIED

          id          ID                     #IMPLIED

          %choiceAttrs;>



<!ELEMENT %sequence; ((%annotation;)?, (%element;| %group;| %cs; | %any;)*)>

<!ATTLIST %sequence;

          minOccurs   %nonNegativeInteger;   #IMPLIED

          maxOccurs   CDATA                  #IMPLIED

          id          ID                     #IMPLIED

          %sequenceAttrs;>



<!-- an anonymous grouping in a model, or

     a top-level named group definition, or a reference to same -->



<!-- Note that if order is 'all', group is not allowed inside.

     If order is 'all' THIS group must be alone (or referenced alone) at

     the top level of a content model -->

<!-- If order is 'all', minOccurs==maxOccurs==1 on element/any inside -->

<!-- Should allow minOccurs=0 inside order='all' . . . -->



<!ELEMENT %any; (%annotation;)?>

<!ATTLIST %any;

            namespace       CDATA                  '##any'

            processContents (skip|lax|strict)      'strict'

            minOccurs       %nonNegativeInteger;   '1'

            maxOccurs       CDATA                  '1'

            id              ID                     #IMPLIED

            %anyAttrs;>



<!-- namespace is interpreted as follows:

                  ##any      - - any non-conflicting WFXML at all



                  ##other    - - any non-conflicting WFXML from namespace other

                                  than targetNamespace



                  ##local    - - any unqualified non-conflicting WFXML/attribute

                  one or     - - any non-conflicting WFXML from

                  more URI        the listed namespaces

                  references



                  ##targetNamespace ##local may appear in the above list,

                    with the obvious meaning -->



<!ELEMENT %anyAttribute; (%annotation;)?>

<!ATTLIST %anyAttribute;

            namespace       CDATA              '##any'

            processContents (skip|lax|strict)  'strict'

            id              ID                 #IMPLIED

            %anyAttributeAttrs;>

<!-- namespace is interpreted as for 'any' above -->



<!-- simpleType only if no type|ref attribute -->

<!-- ref not allowed at top level, name iff at top level -->

<!ELEMENT %attribute; ((%annotation;)?, (%simpleType;)?)>

<!ATTLIST %attribute;

          name      %NCName;      #IMPLIED

          id        ID            #IMPLIED

          ref       %QName;       #IMPLIED

          type      %QName;       #IMPLIED

          use       (prohibited|optional|required) #IMPLIED

          default   CDATA         #IMPLIED

          fixed     CDATA         #IMPLIED

          form      %formValues;  #IMPLIED

          %attributeAttrs;>

<!-- type and ref are mutually exclusive.

     name and ref are mutually exclusive, one is required -->

<!-- default for use is optional when nested, none otherwise -->

<!-- default and fixed are mutually exclusive -->

<!-- type attr and simpleType content are mutually exclusive -->



<!-- an attributeGroup is a named collection of attribute decls, or a

     reference thereto -->

<!ELEMENT %attributeGroup; ((%annotation;)?,

                       (%attribute; | %attributeGroup;)*,

                       (%anyAttribute;)?) >

<!ATTLIST %attributeGroup;

                 name       %NCName;       #IMPLIED

                 id         ID             #IMPLIED

                 ref        %QName;        #IMPLIED

                 %attributeGroupAttrs;>



<!-- ref iff no content, no name.  ref iff not top level -->



<!-- better reference mechanisms -->

<!ELEMENT %unique; ((%annotation;)?, %selector;, (%field;)+)>

<!ATTLIST %unique;

          name     %NCName;       #REQUIRED

	  id       ID             #IMPLIED

	  %uniqueAttrs;>



<!ELEMENT %key;    ((%annotation;)?, %selector;, (%field;)+)>

<!ATTLIST %key;

          name     %NCName;       #REQUIRED

	  id       ID             #IMPLIED

	  %keyAttrs;>



<!ELEMENT %keyref; ((%annotation;)?, %selector;, (%field;)+)>

<!ATTLIST %keyref;

          name     %NCName;       #REQUIRED

	  refer    %QName;        #REQUIRED

	  id       ID             #IMPLIED

	  %keyrefAttrs;>



<!ELEMENT %selector; ((%annotation;)?)>

<!ATTLIST %selector;

          xpath %XPathExpr; #REQUIRED

          id    ID          #IMPLIED

          %selectorAttrs;>

<!ELEMENT %field; ((%annotation;)?)>

<!ATTLIST %field;

          xpath %XPathExpr; #REQUIRED

          id    ID          #IMPLIED

          %fieldAttrs;>



<!-- Schema combination mechanisms -->

<!ELEMENT %include; (%annotation;)?>

<!ATTLIST %include;

          schemaLocation %URIref; #REQUIRED

          id             ID       #IMPLIED

          %includeAttrs;>



<!ELEMENT %import; (%annotation;)?>

<!ATTLIST %import;

          namespace      %URIref; #IMPLIED

          schemaLocation %URIref; #IMPLIED

          id             ID       #IMPLIED

          %importAttrs;>



<!ELEMENT %redefine; (%annotation; | %simpleType; | %complexType; |

                      %attributeGroup; | %group;)*>

<!ATTLIST %redefine;

          schemaLocation %URIref; #REQUIRED

          id             ID       #IMPLIED

          %redefineAttrs;>



<!ELEMENT %notation; (%annotation;)?>

<!ATTLIST %notation;

	  name        %NCName;    #REQUIRED

	  id          ID          #IMPLIED

	  public      CDATA       #REQUIRED

	  system      %URIref;    #IMPLIED

	  %notationAttrs;>



<!-- Annotation is either application information or documentation -->

<!-- By having these here they are available for datatypes as well

     as all the structures elements -->



<!ELEMENT %annotation; (%appinfo; | %documentation;)*>

<!ATTLIST %annotation; %annotationAttrs;>



<!-- User must define annotation elements in internal subset for this

     to work -->

<!ELEMENT %appinfo; ANY>   <!-- too restrictive -->

<!ATTLIST %appinfo;

          source     %URIref;      #IMPLIED

          id         ID         #IMPLIED

          %appinfoAttrs;>

<!ELEMENT %documentation; ANY>   <!-- too restrictive -->

<!ATTLIST %documentation;

          source     %URIref;   #IMPLIED

          id         ID         #IMPLIED

          xml:lang   CDATA      #IMPLIED

          %documentationAttrs;>



<!NOTATION XMLSchemaStructures PUBLIC

           'structures' 'http://www.w3.org/2001/XMLSchema.xsd' >

<!NOTATION XML PUBLIC

           'REC-xml-1998-0210' 'http://www.w3.org/TR/1998/REC-xml-19980210' >






		

			 

			 

			 

			 

			 

			

		

	
var g_objAPI = null;

var g_nAPI = 0;				// type of API to start searching for; allowable values: 0 - SCORM 2004; 1 - SCORM 1.2 (or 1.1)

var g_aAPI = ["1.0", "0.2"]	// Array that stores the API versions

var g_zAPIVersion = -1;

var g_bFinishDone = false;





function findAPI(win)

{

	// Search the window hierarchy for an object named "API_1484_11" for SCORM 2004 or "API" for SCORM 1.2 or below

	// Look in the current window (win) and recursively look in any child frames

	if(g_nAPI == 0)

	{

		if(win.API_1484_11 != null)

  	 	{

  	 		return win.API_1484_11;

		}

	} else if(g_nAPI == 1 || g_nAPI == "") {

		if (win.API != null)

		{

			g_zAPIVersion = g_aAPI[g_nAPI];

			return win.API;

		}

	}



	if (win.length > 0)  // check frames

	{

		for (var i=0;i<win.length;i++)

		{

			var objAPI = findAPI(win.frames[i]);

			if (objAPI != null)

			{

				return objAPI;

			}

		}

	}

	return null;

}





function getAPI(intAPISearchOrder)

{

	// intAPISearchOrder is 0 - start at current window and work way up; 1 - start at top window and work way down.

	var objAPI = null;

	intAPISearchOrder=((typeof(intAPISearchOrder)=='undefined')?0:intAPISearchOrder);

	if(intAPISearchOrder==0)

	{

		// start and the current window and recurse up through parent windows/frames

		var objCurrentWindow = window;

		objAPI = findAPI(objCurrentWindow);

		var xCount = 0;

		while(objCurrentWindow && !objAPI && xCount < 100)

		{

			xCount++;

			if((objCurrentWindow.opener != null) && (typeof(objCurrentWindow.opener) != "undefined"))

			{

				objCurrentWindow = objCurrentWindow.opener;

			} else {

				objCurrentWindow = objCurrentWindow.parent;

			}

			objAPI = findAPI(objCurrentWindow);

		}

		if((objAPI==null) && (g_nAPI < (g_aAPI.length-1)))

		{

			g_nAPI++;

			objAPI = getAPI(intAPISearchOrder);

		}

	} else {

		// start at the top window and recurse down through child frames

		objAPI = findAPI(this.top);



		if (objAPI == null)

		{

			// the API wasn't found in the current window's hierarchy.  If the

			// current window has an opener (was launched by another window),

			// check the opener's window hierarchy.

			objTopWindow=window.top;



			objTopWindow = objTopWindow.opener;



			while (objTopWindow && !objAPI)

			{

				//checking window opener

				objAPI = findAPI(objTopWindow.top);

				if (objAPI==null) objTopWindow = objTopWindow.opener;

			}

			if(objAPI==null && g_nAPI < (g_aAPI.length-1))

			{

				g_nAPI++;

				objAPI = getAPI(intAPISearchOrder);

			}

		}

	}

	if(objAPI==null)

	{

		// can't find API

	} else if(objAPI != null && g_zAPIVersion == -1) {

		g_zAPIVersion = objAPI.version;

	}



	return objAPI;

}



function setAPI()

{

	while(g_objAPI == undefined)

	{

		g_objAPI = getAPI(0);

	}

}



function isAPI() {

	return ((typeof(g_objAPI)!= "undefined") && (g_objAPI != null))

}



// called in the outer HTML file

// g_objAPI = getAPI();



function dataToFlash(layer, msg) {

	// set the comm HTML

	fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



	// get the browser info

	IE=0; NS4=0; NS6=0;

	if (navigator.appName.indexOf('Netscape')!=-1 && parseInt(navigator.appVersion)<5) {NS4=1;}

	if (navigator.appName.indexOf('Netscape')!=-1 && parseInt(navigator.appVersion)>4.9) {NS6=1;}

	if (navigator.appName.indexOf('Microsoft')!=-1 && parseInt(navigator.appVersion)>3) {IE=1;}



	if (IE==true)

	{

		IE_dynamic.document.body.innerHTML=fcomValue;

	}



	if (NS4)

	{

		// change the comm HTML

		fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



		eval('var echoecho = document.layers.NS_'+layer+'.document;');

		echoecho.open();

		echoecho.write(fcomValue);

		echoecho.close();

	}



	if (NS6)

	{

		// change the comm HTML

		fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



		document.getElementById('NS_'+layer).innerHTML =fcomValue;

	}

}





function dataFromFlash(strSCOfunction, strSCOproperty, varSCOvalue, strFLvariableName) {

	var strEval = "";

	var varResult = false;

	if(isAPI())

	{

		if (varSCOvalue != "")

		{

			strEval = "g_objAPI." + strSCOfunction + "('" + strSCOproperty + "', '" + varSCOvalue + "');";

		} else {

			if(strSCOfunction=="LMSGetLastError")

			{

				strEval = "g_objAPI." + strSCOfunction + "(" + strSCOproperty + ");";

			} else {

				strEval = "g_objAPI." + strSCOfunction + "('" + strSCOproperty + "');";

			}

		}

	} else {

		if (SCOvalue != "")

		{

			strEval = strSCOfunction + "('" + strSCOproperty + "', '" + varSCOvalue + "');";

		} else {

			strEval = strSCOfunction + "('" + strSCOproperty + "');";

		}

	}

	varResult = eval(strEval);

	if(strSCOfunction == "LMSFinish" || strSCOfunction == "Terminate")

	{

		// set global variable to result of Finish function

		g_bFinishDone = varResult;

	}

	dataToFlash('dynamic', strFLvariableName + "|" + varResult);

}





