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Surrender of General Burgoyne (John Trumbull US Capitol Rotunda)

Canada thistle possibly introduced in hay brought to
the US for General Burgoyne's horses
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The Elusive Holy
Grail of Weed
Management
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The first state or province weed law?
Canada thistle!

lowa’ s First Weed Law
April 7,1868
(statehood 1840)

Minnesota’s First Weed Law

1872
(statehood 1858)




George Washington Carver
National Monument. nps.gov

North Carolina Botanical Garden

lowa Natural Heritage Foundation

Ames History Museum lowastatedaily.com



Canada Thistle - Hayden

Amer. J. Bot. 21:355 -373. 1934.
C. thistle distribution — 1898, Louis Pammel
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Fig. 1. Diagram showing the distribution of Canada thistle in Iowa in 1808: (1)

Taylor Co., (2) Chickasaw Co., (3) Muscatine, (4) Des Moines, (5) Marshalltown,

(6) Iowa uty, (7) Johnson Lo, (8) Marcus, (9) Ft. Dodge, (10) Randall, (11) Win-

terset, (12) Ladora, (13) Cedar Rapids, (14) Corning, (15) Charles C y, (16) Maple

B Mol TS River, (17) Cresco, (18) Sac City, (19) Oelwein, (20) Griswold, (21) Conrad Grove,
(22) Bancroft, (23) Lawler, (24) New Albin, (25) Ames. (After Pammel, 18g8.)




Canada Thistle — Hayden

Amer. J. Bot. 21:355 - 373. 1934,

C. thistle distribution — 1934, Ada Hayden
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Fig. 2. Diagram showing the approximate distribution of Canada thistle in Iowa.
The relative presence of the plant is shown in terms of dots representing occasional
plants; and circles representing patches of one or more acres. The approximate distribu-
tion is diagrammed to locate districts where Canada thistle is known to be infrequent,

Bob Hartzler, ISU
frequent, or abundant.




Canada Thistle - Hayden

Amer. J. Bot. 21:355 - 373. 1934.

Infestations in Iowa studied
extensively from 1890° s - 1930 s

Pammel, 1898

“I have repeatedly examined thistles in
WI, IA, IL and MO, and with few
exceptions seeds have not been
found.”




Canada Thistle — Hayden

Amer. J. Bot. 21:355 - 373. 1934,

C. thistle distribution — 1898, Louis Pammel
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Fig. 1. Diagram showing the distribution of Canada thistle in Iowa in 18¢8: (1)
Taylor Co., (2) Chickasaw Co., (3) Muscatine, (4) Des Moin (5) hf[arshalltowr[.
(6) Iowa City, (7) Johnson Co., (8) Marcus, (9) Ft. Dodge, (10) Rarﬁdall_, (11) Win-
terset, (12) Ladora, (I;l) dar Rdwds (14) Corning, (15) Charles City, (Iﬁ‘) Maple
River, (17) Cres g Oelwein, (20) Griswold, (21) Conrad Grove,
(22) Bancroft, (23) Lawlcr, (2 Albin, (25) Ames. (After Pammel, 1808.) ‘

— 1934, Ada Hayden

ig. 2. Diagram showing the approximate distribution of Canada thistle in Iowa.
The relative presence of the plant is wn in terms of dots representing occasional
plants; and circles representing patches of one or more acres. The approximate distribu-
tion is diagrammed to locate districts where Canada thistle is known to be infrequent,
frequent, or abundant.



Canada Thistle - Hayden

Amer. J. Bot. 21:355 - 373. 1934.

Ada Hayden -

Her work is still one of the best
characterizations of Canada
thistle biology today.




Rosemount Funct. Grp. By Sept. 2005
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April-September Daylength Photoperiods for
Mpls/St. Paul Location W093 16 N4458

15 1/2 hr June 6 th
15 hr May 19 th

April May June July Aug




NOAA data

		Minneapolis MN																																Astron		omica		l Appli		cati		ons De		pt.

		Location				: W093		16,		N44 58						Rise and Set times for 2005																								U. S.		Nav		al Obs		ervat		ory

																																								Washi		ngto		n, DC		2039		1284224

																								Central Standard Time

				Jan		Jan		Feb		Feb		March		March		April		April		May		May		June		June		July		July		Aug		Aug		Sept		Sept		Oct		Oct		Nov		Nov		Dec		Dec

		Day		y Rise		Set		Rise		Set		Rise		Set		Rise		Set		Rise		Set		Rise		Set		Rise		Set		Rise		Set		Rise		Set		Rise		Set		Rise		Set		Rise		Set

				h m		h m		h m		h m		h m		h m		h m		h m		h m		h m		h m		h m		h m		h m		h m		h m		h m		h m		h m		h m		h m		h m		h m		h m

		1		751		1643		733		1721		651		1801		553		1841		502		1919		430		1953		431		2003		459		1939		535		1850		611		1753		652		1701		731		1633

		2		751		1644		731		1723		649		1802		552		1842		501		1920		429		1953		431		2003		500		1938		537		1848		613		1751		653		1700		732		1633

		3		751		1645		730		1724		647		1804		550		1844		459		1921		429		1954		432		2003		501		1937		538		1846		614		1749		655		1658		733		1632

		4		751		1646		729		1726		645		1805		548		1845		458		1923		428		1955		432		2002		502		1935		539		1844		615		1748		656		1657		735		1632

		5		751		1647		728		1727		643		1806		546		1846		456		1924		428		1956		433		2002		503		1934		540		1842		616		1746		657		1656		736		1632

		6		751		1648		726		1729		642		1808		544		1847		455		1925		427		1957		434		2002		505		1933		541		1840		618		1744		659		1654		737		1632

		7		751		1649		725		1730		640		1809		542		1849		454		1926		427		1957		434		2001		506		1931		543		1839		619		1742		700		1653		738		1632

		8		750		1650		724		1732		638		1810		541		1850		452		1927		427		1958		435		2001		507		1930		544		1837		620		1740		701		1652		739		1632

		9		750		1651		722		1733		636		1812		539		1851		451		1929		427		1958		436		2000		508		1928		545		1835		621		1738		703		1651		740		1632

		10		750		1652		721		1734		634		1813		537		1852		450		1930		426		1959		437		2000		509		1927		546		1833		623		1737		704		1649		740		1632

		11		749		1653		719		1736		633		1814		535		1854		449		1931		426		2000		438		1959		510		1925		547		1831		624		1735		706		1648		741		1632

		12		749		1654		718		1737		631		1816		533		1855		447		1932		426		2000		438		1959		512		1924		548		1829		625		1733		707		1647		742		1632

		13		749		1656		717		1739		629		1817		532		1856		446		1933		426		2001		439		1958		513		1922		550		1827		626		1731		708		1646		743		1632

		14		748		1657		715		1740		627		1818		530		1858		445		1934		426		2001		440		1957		514		1921		551		1825		628		1730		710		1645		744		1632

		15		748		1658		714		1742		625		1819		528		1859		444		1936		426		2002		441		1957		515		1919		552		1823		629		1728		711		1644		745		1632

		16		747		1659		712		1743		623		1821		526		1900		443		1937		426		2002		442		1956		516		1917		553		1822		630		1726		712		1643		745		1633

		17		746		1701		710		1744		621		1822		525		1901		442		1938		426		2002		443		1955		517		1916		554		1820		632		1724		714		1642		746		1633

		18		746		1702		709		1746		620		1823		523		1903		441		1939		426		2003		444		1954		519		1914		556		1818		633		1723		715		1641		747		1633

		19		745		1703		707		1747		618		1825		521		1904		440		1940		426		2003		445		1953		520		1912		557		1816		634		1721		716		1640		747		1634

		20		744		1705		706		1749		616		1826		520		1905		439		1941		426		2003		446		1952		521		1911		558		1814		636		1719		718		1640		748		1634

		21		743		1706		704		1750		614		1827		518		1906		438		1942		427		2003		447		1952		522		1909		559		1812		637		1718		719		1639		748		1635

		22		743		1707		702		1751		612		1828		516		1908		437		1943		427		2003		448		1951		523		1907		600		1810		638		1716		720		1638		749		1635

		23		742		1709		701		1753		610		1830		515		1909		436		1944		427		2004		449		1950		525		1906		602		1808		640		1714		721		1637		749		1636

		24		741		1710		659		1754		608		1831		513		1910		435		1945		427		2004		450		1949		526		1904		603		1806		641		1713		723		1637		750		1636

		25		740		1712		657		1755		606		1832		511		1911		434		1946		428		2004		451		1947		527		1902		604		1804		642		1711		724		1636		750		1637

		26		739		1713		656		1757		605		1834		510		1913		434		1947		428		2004		452		1946		528		1900		605		1803		644		1710		725		1635		750		1638

		27		738		1714		654		1758		603		1835		508		1914		433		1948		429		2004		453		1945		529		1859		606		1801		645		1708		726		1635		751		1638

		28		737		1716		652		1800		601		1836		507		1915		432		1949		429		2004		454		1944		531		1857		608		1759		646		1707		728		1634		751		1639

		29		736		1717						559		1837		505		1916		431		1950		429		2004		455		1943		532		1855		609		1757		648		1705		729		1634		751		1640

		30		735		1719						557		1839		504		1918		431		1951		430		2003		457		1942		533		1853		610		1755		649		1704		730		1633		751		1641

		31		734		1720						555		1840						430		1952						458		1941		534		1852						650		1702						751		1642

																		Add one hour for daylight time, if and when in use

		Hours of Daylight by Month

				Jan		Feb		March		April		May		June		July		Aug		Sept		Oct		Nov		Dec

		1		892		988		1150		1288		1417		1523		1572		1480		1315		1142		1049		902

		2		893		992		1153		1290		1419		1524		1572		1438		1311		1138		1047		901

		3		894		994		1157		1294		1462		1525		1571		1436		1308		1135		1003		899

		4		895		997		1160		1297		1465		1527		1570		1433		1305		1133		1001		897

		5		896		999		1163		1300		1468		1528		1569		1431		1302		1130		999		896

		6		897		1003		1166		1303		1470		1530		1568		1428		1299		1126		995		895

		7		898		1005		1169		1307		1472		1530		1567		1425		1296		1123		953		894

		8		900		1008		1172		1309		1475		1531		1566		1423		1293		1120		951		893

		9		901		1011		1176		1312		1478		1531		1564		1420		1290		1117		948		892

		10		902		1013		1179		1315		1480		1533		1563		1418		1287		1114		945		892

		11		904		1017		1181		1319		1482		1574		1521		1415		1284		1111		942		891

		12		905		1019		1185		1322		1485		1574		1521		1412		1281		1108		940		890

		13		907		1022		1188		1324		1487		1575		1519		1409		1277		1105		938		889

		14		909		1025		1191		1328		1489		1575		1517		1407		1274		1102		935		888

		15		910		1028		1194		1331		1492		1576		1516		1404		1271		1099		933		887

		16		912		1031		1198		1374		1494		1576		1514		1401		1269		1096		931		888

		17		955		1034		1201		1376		1496		1576		1512		1399		1266		1092		928		887

		18		956		1037		1203		1380		1498		1577		1510		1395		1262		1090		926		886

		19		958		1040		1207		1383		1500		1577		1508		1392		1259		1087		924		887

		20		961		1043		1210		1385		1502		1577		1506		1390		1256		1083		922		886

		21		963		1046		1213		1388		1504		1576		1505		1387		1253		1081		920		887

		22		964		1049		1216		1392		1506		1576		1503		1384		1210		1078		918		886

		23		967		1052		1220		1394		1508		1577		1501		1381		1206		1074		916		887

		24		969		1095		1223		1397		1510		1577		1499		1378		1203		1072		914		886

		25		972		1098		1226		1400		1512		1576		1496		1375		1200		1069		912		887

		26		974		1101		1229		1403		1513		1576		1494		1372		1198		1066		910		888

		27		976		1104		1232		1406		1515		1575		1492		1330		1195		1063		909		887

		28		979		1148		1235		1408		1517		1575		1490		1326		1151		1061		906		888

		29		981				1278		1411		1519		1575		1488		1323		1148		1057		905		889

		30		984				1282		1414		1520		1573		1485		1320		1145		1055		903		890

		31		986				1285				1522				1483		1318				1052				891





April 

		892

		893

		894

		895

		896

		897

		898

		900

		901

		902

		904

		905

		907

		909

		910

		912

		955

		956

		958

		961

		963

		964

		967

		969

		972

		974

		976

		979

		981

		984

		986



April

Individual Days

Daylength (hrs)

April Daylength Photoperiod for Mpls/St. Paul MN 2005 Location W093 16 N4458



May

		1417

		1419

		1462

		1465

		1468

		1470

		1472

		1475

		1478

		1480

		1482

		1485

		1487

		1489

		1492

		1494

		1496

		1498

		1500

		1502

		1504

		1506

		1508

		1510

		1512

		1513

		1515

		1517

		1519

		1520

		1522



May

Individual Days

Day Length (hrs)

May Daylength Period for Mpls/St. Paul MN 2005 Location W093 16 N4458



June

		1523

		1524

		1525

		1527

		1528

		1530

		1530

		1531

		1531

		1533

		1574

		1574

		1575

		1575

		1576

		1576

		1576

		1577

		1577

		1577

		1576

		1576

		1577

		1577

		1576

		1576

		1575

		1575

		1575

		1573



June

Individual Days

Daylength (hrs)

June Daylength Photoperiod for Mpls/St. Paul MN 2005 Location W093 16 N4458



July

		1572

		1572

		1571

		1570

		1569

		1568

		1567

		1566

		1564

		1563

		1521

		1521

		1519

		1517

		1516

		1514

		1512

		1510

		1508

		1506

		1505

		1503

		1501

		1499

		1496

		1494

		1492

		1490

		1488

		1485

		1483



July

Individual Days

Daylength (hrs)

July Daylength Photoperiod for Mpls/St.Paul MN 2005 Location W093 16 N4458



August 

		1480

		1438

		1436

		1433

		1431

		1428

		1425

		1423

		1420

		1418

		1415

		1412

		1409

		1407

		1404

		1401

		1399

		1395

		1392

		1390

		1387

		1384

		1381

		1378

		1375

		1372

		1330

		1326

		1323

		1320

		1318



August

Individual Days

Daylength (hrs)

August Daylength Photoperiod for Mpls/St.Paul MN 2005 Location W093 N4458



September 

		1315

		1311

		1308

		1305

		1302

		1299

		1296

		1293

		1290

		1287

		1284

		1281

		1277

		1274

		1271

		1269

		1266

		1262

		1259

		1256

		1253

		1210

		1206

		1203

		1200

		1198

		1195

		1151

		1148

		1145



September

Individual Days

Daylength (hrs)

September Daylength Photoperiod for Mpls/St. Paul MN 2005 Location W093 16 N4458



October 

		1142

		1138

		1135

		1133

		1130

		1126

		1123

		1120

		1117

		1114

		1111

		1108

		1105

		1102

		1099

		1096

		1092

		1090

		1087

		1083

		1081

		1078

		1074

		1072

		1069

		1066

		1063

		1061

		1057

		1055

		1052



October

Individual Days

Daylength (hrs)

October Daylength Photoperiod for Mpls/St. Paul MN 2005 Location W093 16 N4458



November 

		1049

		1047

		1003

		1001

		999

		995

		953

		951

		948

		945

		942

		940

		938

		935

		933

		931

		928

		926

		924

		922

		920

		918

		916

		914

		912

		910

		909

		906

		905

		903



November

Individual Days

Daylength (hrs)

November Daylength Photoperiod for Mpls/St. Paul MN 2005 Location W093 16 N4458



December 

		902

		901

		899

		897

		896

		895

		894

		893

		892

		892

		891

		890

		889

		888

		887

		888

		887

		886

		887

		886

		887

		886

		887

		886

		887

		888

		887

		888

		889

		890

		891



December

Individual Days

Daylength (hrs)

December Daylength Photoperiod for Mpls/St. Paul MN 2005 Location W093 N4458



Chart1

		1288

		1417

		1523

		1572

		1480

		1315



Daylight (hrs)

April-September Daylength Photoperiods for Mpls/St. Paul Location W093 16 N4458



Chart2

		988

		1150

		1288

		1417

		1523

		1572

		1480

		1315

		1142
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Daylength (hrs)

All Year Daylength Photoperiods for Mpls/St. Paul Location W093 16 N4458



Julian day vers.

		Minneapolis MN				NOAA

		Location				: W093 16				N44 58																														U. S.		Nav		al Obs		ervat		ory

																																								Washi		ngto		n, DC		2039		1284224

		Central Standard Time						Rise and Set times for 2005

		Julian Day		Month		Day of Month		Daylength (hrs)

		1		January		1		892

		2				2		893

		3				3		894

		4				4		895

		5				5		896

		6				6		897

		7				7		898

		8				8		900

		9				9		901

		10				10		902

		11				11		904

		12				12		905

		13				13		907

		14				14		909

		15				15		910

		16				16		912

		17				17		955

		18				18		956

		19				19		958

		20				20		961

		21				21		963

		22				22		964

		23				23		967

		24				24		969

		25				25		972

		26				26		974

		27				27		976

		28				28		979

		29				29		981

		30				30		984

		31				31		986

		32		February		1		988

		33				2		992

		34				3		994

		35				4		997

		36				5		999

		37				6		1003

		38				7		1005

		39				8		1008

		40				9		1011

		41				10		1013

		42				11		1017

		43				12		1019

		44				13		1022

		45				14		1025

		46				15		1028

		47				16		1031

		48				17		1034

		49				18		1037

		50				19		1040

		51				20		1043

		52				21		1046

		53				22		1049

		54				23		1052

		55				24		1095

		56				25		1098

		57				26		1101

		58				27		1104

		59				28		1148

		60		March		1		1150

		61				2		1153

		62				3		1157

		63				4		1160

		64				5		1163

		65				6		1166

		66				7		1169

		67				8		1172

		68				9		1176

		69				10		1179

		70				11		1181

		71				12		1185

		72				13		1188

		73				14		1191

		74				15		1194

		75				16		1198

		76				17		1201

		77				18		1203

		78				19		1207

		79				20		1210

		80				21		1213

		81				22		1216

		82				23		1220

		83				24		1223

		84				25		1226

		85				26		1229

		86				27		1232

		87				28		1235

		88				29		1278

		89				30		1282								988

		90				31		1285								1150

		91		April		1		1288						April		1288

		92				2		1290						May		1417

		93				3		1294						June		1523

		94				4		1297						July		1572

		95				5		1300						August		1480

		96				6		1303								1315

		97				7		1307								1142

		98				8		1309								1049

		99				9		1312								902

		100				10		1315

		101				11		1319

		102				12		1322

		103				13		1324

		104				14		1328

		105				15		1331

		106				16		1374

		107				17		1376

		108				18		1380

		109				19		1383

		110				20		1385

		111				21		1388

		112				22		1392

		113				23		1394

		114				24		1397

		115				25		1400

		116				26		1403

		117				27		1406

		118				28		1408

		119				29		1411

		120				30		1414

		121		May		1		1417

		122				2		1419

		123				3		1462

		124				4		1465

		125				5		1468

		126				6		1470

		127				7		1472

		128				8		1475

		129				9		1478

		130				10		1480

		131				11		1482

		132				12		1485

		133				13		1487

		134				14		1489

		135				15		1492

		136				16		1494

		137				17		1496

		138				18		1498

		139				19		1500

		140				20		1502

		141				21		1504

		142				22		1506

		143				23		1508

		144				24		1510

		145				25		1512

		146				26		1513

		147				27		1515

		148				28		1517

		149				29		1519

		150				30		1520

		151				31		1522

		152		June		1		1523

		153				2		1524

		154				3		1525

		155				4		1527

		156				5		1528

		157				6		1530

		158				7		1530

		159				8		1531

		160				9		1531

		161				10		1533

		162				11		1574

		163				12		1574

		164				13		1575

		165				14		1575

		166				15		1576

		167				16		1576

		168				17		1576

		169				18		1577

		170				19		1577

		171				20		1577

		172				21		1576

		173				22		1576

		174				23		1577

		175				24		1577

		176				25		1576

		177				26		1576

		178				27		1575

		179				28		1575

		180				29		1575

		181				30		1573

		182		July		1		1572

		183				2		1572

		184				3		1571

		185				4		1570

		186				5		1569

		187				6		1568

		188				7		1567

		189				8		1566

		190				9		1564

		191				10		1563

		192				11		1521

		193				12		1521

		194				13		1519

		195				14		1517

		196				15		1516

		197				16		1514

		198				17		1512

		199				18		1510

		200				19		1508

		201				20		1506

		202				21		1505

		203				22		1503

		204				23		1501

		205				24		1499

		206				25		1496

		207				26		1494

		208				27		1492

		209				28		1490

		210				29		1488

		211				30		1485

		212				31		1483

		213		August		1		1480

		214				2		1438

		215				3		1436

		216				4		1433

		217				5		1431

		218				6		1428

		219				7		1425

		220				8		1423

		221				9		1420

		222				10		1418

		223				11		1415

		224				12		1412

		225				13		1409

		226				14		1407

		227				15		1404

		228				16		1401

		229				17		1399

		230				18		1395

		231				19		1392

		232				20		1390

		233				21		1387

		234				22		1384

		235				23		1381

		236				24		1378

		237				25		1375

		238				26		1372

		239				27		1330

		240				28		1326

		241				29		1323

		242				30		1320

		243				31		1318

		244		September		1		1315

		245				2		1311

		246				3		1308

		247				4		1305

		248				5		1302

		249				6		1299

		250				7		1296

		251				8		1293

		252				9		1290

		253				10		1287

		254				11		1284

		255				12		1281

		256				13		1277

		257				14		1274

		258				15		1271

		259				16		1269

		260				17		1266

		261				18		1262

		262				19		1259

		263				20		1256

		264				21		1253

		265				22		1210

		266				23		1206

		267				24		1203

		268				25		1200

		269				26		1198

		270				27		1195

		271				28		1151

		272				29		1148

		273				30		1145

		274		October		1		1142

		275				2		1138

		276				3		1135

		277				4		1133

		278				5		1130

		279				6		1126

		280				7		1123

		281				8		1120

		282				9		1117

		283				10		1114

		284				11		1111

		285				12		1108

		286				13		1105

		287				14		1102

		288				15		1099

		289				16		1096

		290				17		1092

		291				18		1090

		292				19		1087

		293				20		1083

		294				21		1081

		295				22		1078

		296				23		1074

		297				24		1072

		298				25		1069

		299				26		1066

		300				27		1063

		301				28		1061

		302				29		1057

		303				30		1055

		304				31		1052

		305		November		1		1049

		306				2		1047

		307				3		1003

		308				4		1001

		309				5		999

		310				6		995

		311				7		953

		312				8		951

		313				9		948

		314				10		945

		315				11		942

		316				12		940

		317				13		938

		318				14		935

		319				15		933

		320				16		931

		321				17		928

		322				18		926

		323				19		924

		324				20		922

		325				21		920

		326				22		918

		327				23		916

		328				24		914

		329				25		912

		330				26		910

		331				27		909

		332				28		906

		333				29		905

		334				30		903

		335		December		1		902

		336				2		901

		337				3		899

		338				4		897

		339				5		896

		340				6		895

		341				7		894

		342				8		893

		343				9		892

		344				10		892

		345				11		891

		346				12		890

		347				13		889

		348				14		888

		349				15		887

		350				16		888

		351				17		887

		352				18		886

		353				19		887

		354				20		886

		355				21		887

		356				22		886

		357				23		887

		358				24		886

		359				25		887

		360				26		888

		361				27		887

		362				28		888

		363				29		889

		364				30		890

		365				31		891






Varied biotypes




Phil Westra, Colorad.o State

One year of root growth




Seasonal Carbohydrate Levels In
Hemp Dogbane Root Crowns

50
Year 1 Year 2
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Becker and Fawcett. 1980-1981. Cumberland IA.
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Control Options For
Canada Thistle

 Mechanical / physical




Tillage to Eradicate Canada Thistle

The Sweet Spot
Fasted eradication,
400 fewest applications

Total no. of tillage events
300 .

9 8
needed to eradicate 1 [ ]
200 / \ | =Trial1
4 ( | | ) 1 m Trial 2
5 6

(3]
9 6 4
100 E— I I
0 — ——
3 4

Days to Eradicate

1 2

Tillage interval (Weeks)

Plowed 6” deep when 5 ” tall, then duckfoot
; Adapted from Seely, C.I. 1952 cultivator 5“ deep rest of growing season
B birest ofgrawing

Se)N Univ. Idaho Exp. Stat. Bull. 288




Seeds to Seedlings
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Becker U of Mn 20062 T



Effect of Wind of direction and distance of

Elysian 2007

Canada thistle dispersal

Achenes per square meter

0-37.73
37.73-75.48
7546-113.18
113.19-150.81
150.81 - 188.64
188.64 - 226.37
226.37- 26410
264.10- 301,83
301.83 - 338.56

{11 [N

up to 340/sq. m

Elysian 2007

Pappi per square meter
0-3345
83.45- 165,13
[ ]185.13- 246,82
[ 246.22- 328,50
P 52850 - 410.18
I 410.18 - 491.86
B 491.86- 573.55
Il 573.55 - 655.23
Il 655.23 - 736.91

up to 740/sq. m



Dilution of seed and pappi as
area expands
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Normal achenes

Distance from Source (m)

Number of Normal Achenes  per m2

230.8

45.3

17.1

11.5

8.4
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				Normal achenes

		0.5		230.8
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Normal achenes

Distance from Source (m)

Number of Normal Achenes  per m2

Relationship between Normal Achene Population and Distance from Source
(Spiral Traps)
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Canada Thistle Seed Production

4 Mn Sites, 2006 and 2007
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Put it in the bank!
- 1
Timing matters! vy

* Flowering cues

* Physical removal
* kill the roots not the shoots

» delay until seed pre-milk stage, then two
more at 30-day intervals

 Herbicides

« post-flowing herbicide tags along with
photoassimilates

* the later the better

« Seeds disperse locally
« prevent dispersal in new infestation

=

'
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Control Options For
Canada Thistle

* Biological




e Stem-mining weeuvil,
Ceutorhynchus litura attacks
thistles in Cirsium, Silybum
and Carduus genera of Aster
family

 Approved for release in
United States
 Reports in the field, only
attacking Canada thistle




Native Thistles in Minnesota

. o0 TR P

s " (ﬁ, Y ? 3
N X

i @20y

73 7
LS et A
L e
Hill’s thistle

Field thistle

Tall thistle

All Minnesota native thistle are Cirsium species.
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Flodman’s thistle

Swap thistle




Cirsium Native Common Garden, established August 2015
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—o— tall thistle

—#— Flodman's thistle
wavy-leaved thistle

—o— field thistle

—o— swamp thistle

—#— Pitcher's thistle

—#— Canada thistle
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100 110
Day of the year

Emergence of Cirsium arvense and MN native Cirsium species (Kaplan-Meier
Cumulative Hazard Curves). 1.0 = 100% shoot emergence. January 1 is Day 1.
Common garden, St. Paul, MN. 2016 - 2019. Katovich, Katovich, Becker




Native Cirsium Common Garden 2016

CUMULATIVE THISTLE FLOWERING, BY CUMULATIVE GDD
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CUMULATIVE GROWING DEGREE DAYS

=—#—(anada Tall Field Flodmans Swamp

Canada thistle phenology compared to native Cirsium species to inform biological control agent synchrony.
University of Minnesota, St. Paul Campus.
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Bacteria for biocontrol?
Pseudomonas syringae

Check (top left) §
plus 4 degrees
~ of control

Jurg Hiltbrunner

28
UNIVERSITY OF MINNESOTA
EXTENSION



Biocontrol of
Canada Thistle |[EEG—G——————— -

of Puccinia punctiformis, a biological control pathogen of Cirsium arvense

Reassessing
Puccinia

— Better
understanding
of life-cycle

— May offer
suppression




¢ —
Put it in the bank! v';" =

Biocontrol! .... well maybe

* Lots of native Cirsium
» Gall fly (Urophora cardui)
« Stem weevil (Hadroplontus litura)
» Rosette weevil (Trichosirocalus horridus)

 PST not going to save us
* Puccinia rust potential




Control Options For
Canada Thistle

 Cultural




Burning

- Help or
Hindrance??

Lee Klossner, UMN

http://prairieu.umn.edu/wp-content/files/burn032.ipg




Burns often promotes C. thistle seedling est.
- thatch removed, Initially open canopy

- 2x no. shoots, but "2 the height
Subsequent warm grass thrives

- C. thistle seedlings can not compete
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2015 Canada thistle map: Some of the smaller patches are
gone and some areas became larger and more defined

Legend
Thistle Patches 2015
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Comparison of % Cover of Each Botanical Group at Different
Canada Thistle Infestation Levels
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% Foliar Cover by Category

0% Cover CT <10% Cover CT 10-19% Cover 20-30% Cover >30% Cover
M BG/Litter M Canada thistle Other Undesbl ® Forbs M Grass

Rath Trac All Data (925 Quadrats)

P=0.05
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				BG/Litter		Canada thistle		Other Undesbl		Forbs		Grass

		0% Cover CT		8		0		8		27		57

		<10% Cover CT		13		5		5		23		53

		10-19% Cover		11		13		6		20		50		54.1

		20-30% Cover		8		23		5		16		48		35.3

		>30% Cover		4		39		4		13		39		35.6

		Canada thistle		6.5		10.5		17.6		14.7		15.8		31.6






Canada Thistle Management

Functional Groups to Resist Invasion
During Prairie Establishment
Roger Becker and Lee Klossner
University of Minnesota
Milt Haar
m National Park Service Ei& National Park Service



Summer Seeded
2005

Transline POST Clip as needed Cool Only Control |Warm Only Control|Plateau PRE

Clip as needed Clip as needed

U3 Mix U3 Mix U3 Mix
207 208 209 210 211
Plot size 20 ft by 20 ft Over asaded
R 10 Canada thistle /ft2 (108/m2)
in center 5 ft2 (0.46 m?)
Lightly rake in before seeding
prairie species

Borders maintained over time







Functional Group x Canada Thistle Est.
Lamberton, MN. Canth Shoot Cnts. All Funct. Groups Combined.

120.0
110.0 _ \\ ——Fallo4
E-100.0 _ \ — L
g90.0 - \ e
%so.o _ \ S
> 18 / \ —e—SumO05
=
= !
© 40.0

30.0 ]

20.0 |

10.0 |

0.0 -

Year 1 Spring
Year 1Fall
Year2 Spring
Year 2 Fall
Year 3 Spring
Year 3 Fall
Yeard Spring
Year 4 Fall
Year5 Spring
Year 5 Fall
Year6 Spring
Year 6 Fall
YearT Spring

n = 24. Counts are in the seeded center area. May not characterize entire plot in the early years.

Year 7 Fall |

Year8 Spring
Year & Fall
Year9 Spring
Year 9 Fall




Functional Group x Canada Thistle Est.
Lamberton, MN. Canth Shoot Cnts. All Seedings Combined.

80.0 ====Cool Only
=u==)3 Control
E. 70.0 =1=U3 Clip
é‘ ===J3 Transline
- 60.0 =a=U3 Plateau
g Warm Only
2 50.0
(]
s 40.0
E 5
=
o 30.0
20.0
10.0
L g = P = g = g = g - g 3 2 = P 3 P =
o &£ & i il £ & &
T S - T B N B : & ° 2 N B : & :
L = p = i = T > p = P b= B > il b % =
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n = 24. Counts are in the seeded center area. May not characterize entire plot in the early years.
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Bare Ground Visual Cover
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Functional Group x Canada Thistle Est.
Lamberton, MN 2004 — 2012 Cycle

Cool only
-=— U3 Control
—=— U3 Clip
- U3 Transline
—— 13 Plateau

“ Warm only

Open niches?

Warm only — most open

Cool only — least open

)
Ar. 1 Yr. 1 Yr. 2 Yr.Z Yr. 3 Y. 3 Yr. 4 Yr 4 Yr 5 Y5 Yr. 6 Yr 6 Y 7 Yr. 7 Yr. 8 Yr. 8
Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall
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80

60

Canada Thistle Visual Cover

20

Functional Group x Canada Thistle Est.
Lamberton, MN 2004 — 2012 Cycle

Cool only
-=— U3 Control
— U3 Clip
-+- U3 Transline
—— U3 Plateau
* Warm only

/"‘\ Small, non-competitive,
/ N\ usually vegetative

¥l Yr 1 Yr. 2 Yr.2 Yr. 3 ¥r. 3 Yr o4 Yr 4 ¥r S5 Yr. 5 Yr. 6 X¥r 6 ¥ 7 Yr. 7 Yr. 8 Yr. 8
Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall
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MnDNR Talcot
Lake Area Office,

est. plots, sprayed
in 2003
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50 x 150 ft strips
30 ft bufters

3 reps

2 locations

9 or 10 BMP trt.

3 perm. quads/trt.




Canada Thistle Shoots / Acre 2

Canada Thistle BMPs in Native Prairies
June C. Thistle Shoots / Acre Timber Lake USFWS WPA

BMP
18,000
- Control
16,000 — Mow Mow

=+=Trans 4 oz

/\ e
/ O\

et / \ === Trans 8 oz
=
10,000 == Trans 12 oz
\ == Trans 16 oz
8,000 A —— Herb > 7/15

Herb via seed

6,000

4,000 —

2,000 \\
2004 2005 2006 2007 2008 2009

Reflects effects of treatments 2004, 2005, 2006. 2004 values set to average of 2005 to 2007 control.
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Good things take time!
« Battle of the forbs
 Manage for desirable things, not Canth

* Be patient, stable systems prevent Canth




Control Options For
Canada Thistle

e Chemical




Canada Thistle Management Trial
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Telar 1 oz

Plateau 6 oz
2,4-D LV 4 pt

Banvel 2 pt
Overdrive 8 oz
Curtail 6 pt
Curtail 4 pt

Transline 16 oz
Transline 12 oz
Transline 8 oz
Tord 2,4-D 1+2 pt
Tordon 1.5 pt

Milestone 7 oz
Milestone 6 oz
Milestone 5 oz

Telar 1 oz

Plateau 6 oz

Ban+ 2,4-D 2+2 pt
2,4-D LV 4 pt
Overdrive 8 oz

Curtail 6 pt
Curtail 4 pt
Transline 16 oz
Transline 12 oz
Transline 8 oz

Tord 2,4-D 1+2 pt
Milestone 7 oz

Milestone 6 oz
Milestone 5 oz



Herbicides for Canada Thistle

Picolinic acids Rank for
In order of introduction: Canth Cntr.:
* Picloram (Tordon, Grazon)? #3

« Clopyralid (Stinger, Transline, Curtail) #2
 Aminopyralid (Milestone, Forefront) #1

« Aminocyclopyrachlor +SU #4
— Method (Streamline, Perspective)

Sulfonyl ureas, Imidazolinones ?

Uracils
Other PGRs

=) =)




Canada Thistle Fall Regrowth Control

Milestone Transline Sequential Trial, Rosemount MN 2007 - 2009

Product comparisons, 0z per acre _
All @ 20 GPA, No NIS except one M3 trt. Sequentlals
100 \
\

—— M3

—<— M3 NIS

—— M7

—=— T4

—%—T10.6

—=—M3 T4

—— M3 TG

Ma T4

—=— M3 M3F

% Visual Control

-= M3 M3S

—— M5 M3S

M3T4 M3T4S

—a— CHECK

4
EX NSION]




Canada Thistle Management Trial
Transline Use Study West Graham WMA 2004 - 2005

Gallonage comparisons
9 P LSD (0.05)=24
100

Spring

80

% Visual Control
o)
=
|

0O -

Rated July 7, 2005

Fall ~ 10.5 MAT
Spring ~ 12.5 MAT All @ 8 oz Transline / A and 0.25% Activator 90

NSION]




Canada Thistle Management Trial
Transline Use Study West Graham WMA 2004 - 2005

Additive comparisons LSD (0.05)=24
100
Spring Fall
§ 0 -
wid
c
@]
o .
C_U 60
E L
< 40 - - s | 8 O
=" —+ 72! o —— -
= = ) = S o
= = S - = —_
2 | & = 212 8
9 = e | B X | o =
a2 | = N
= s °
O |

Rated July 7, 2005
Fall ~ 10.5 MAT

Spring ~ 12.5 MAT All @ 8 oz / A Transline and 20 GPA

'
NSION|




Transplanted Forb Tolerance Study
Sept 24, 2008 Trial Est. 2007, Repeated in 08-10




-

West Newton Sand Prai.r-ie — 2 yr. old stand
Kurt Brownell US Army Corp
Louanne Brooks, Dow AgroSciences




Kufrin WPS

Kufrin g aia

WATERFOWL PRODUCTION AREA




Two Rivers Forb Tolerance Site




MnDNR Talcot
Lake Area Office,

est. plots, sprayed
in 2003
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50 x 150 ft strips
30 ft bufters

3 reps

2 locations

9 or 10 BMP trt.

3 perm. quads/trt.




Native Forbs Tolerance to Milestone vs. Transline
Hedquist and Two Rivers WMAs MN Species Richness
2007 Overall Averages

35
30
B Native Forbs
25 -
Rats
Ruds
20 Helis

15 A

10 A

Avgd. No. Forb Species (Pres/Abs)

Total in Study Trans. Spring  Miles. Spring Trans. Fall Miles. Fall CHECK

Milestone 2 SL 5 oz./A and Transline 3 SL 10.3 pts./A spring or fall 2006. ..
30 x 150 ' plots walked in June and Sept 2007 for presence absence ratings. Extension




Minnesota Rankings for Native Forb Tolerance to Aminopyralid and Clopyralid Herbicides

This lwhle rellect estimates of native forb olerance o ammepyralid {Mileston: YII™) and clopyralid [ Trnshne &) based on
fiehl ohservations. Generally speaking, native forbs tolerated these herbicides better with spring applications compared 1o fall

applications. IF viable seed were present in the seedbank. neither herbicade prevented seedlings ol susceptible species fram
eslablishing the growing scason follewing herbicide application. These rankings reflect our expenences as of Fall 2002 ansd
will be pdated as more data becomes avalahle.

rxeve, Sweel Smouth

Spiderwort, Prairie
Sunflawer, ¥aximilian's

Sunflewer, Prairic

Sunflswer, 51

Comman Name Aminopyralid Fumily renus 1 Species
Alexanders, Golden Apiaceay Lizia wurei
Alexanders, Heart-leaved Apiacea FAFIT] apleri
Aster, Heath M M Asleracear Aster (ericoides |
Aster, Panicled M M Asleracese Aster lanceslaium
Aster. Smooih Elue 1] M Asleracear Aster Laeve
Bergamal, Wild Laminciene Manurda Mistuluzn
Blazingstar, Frairie Asteracear Liatris uspera |
Cimguelil, Prairie Rusaceae FPotentila arguia
Clhver, Purple Prairie M-5 M-5 Fabaceae Dalea purpures
Clover, Round-headed Bush M-5 M Fabaceae Luspedera e HETHY |
Clver, Silky Prairie M-5 M Fabacee Fetalostemum_ villssum
Clover, White Prairic (1] Fabaceae candida
Conellower, Yellow Frarire Asleracear pinnita
Cup Plant M Asleracese perfalivtum |
Dewberry, C. [ Rubus) M Rusaceae Magellaris
Duock, pake M Pilygonaceae alliszimus
Eapuiseimm Equisetacear Jaryense |
Fleabane, Daisy M M Asleracear sirigusus
Cooldenrod, O i 1] M Asleracear canadensiz

M M Asleracear riganiea
Goddenrud, SGI0Rigiad M M Asteracese Sulidago Jrigida
CGrroundcherry, clammy M Solamucene FPhysalis heterophylla
Marestail (Convea) Asleracear Conyea canadensis
Meadow Rue, Pu Ranunculscens Thalictrum pubescens
kweed, Coammon Asclepindscene i syrinca |
diuvica
siel

helianthoides

Frimrose, Common gracese Diemthera 1I:iu:miu
Hagweed, Cammon q Ambrosia wrtemisiibolia
Ragweed, Western Ambrosia caronopilulin
Rudbedkin, Black-Eyved Susan Asteracear Rudbeckia hirta

Spurge, Flowerin, Euphurbacac Euphurhia carollata
Sage, While Asteracear Arlemisia ludovicinna

Asleracear

Trudescantia

_vccidentalis
maximiliami

Asleracear

pawcilorus

grossescrratus

Sunflswer, Tall Helianthus _giganteus |
Tickfwil, Showy [} dium canid
Trailing Wild Bean Strophosivies  helvala
Wervain, Blue Verbemaceie Verbena (hasiata |

Verbenaceas Verbena siricis

Baplisia ulba

Yarrow, Comman Asteracese Achillea miillefolimm
Baplember 2008 R Becker and M. Haar, Unsarsity of Minnacta LS IvERSITY OF MINSESOTA

PSSR

Minnesota Rankings for Native Forb Tolerance to Aminopyralid and Clopyralid Herbicides

Key:
Minimal symploms - may result in slight cupping but less than 15%.
Occasionally may inhibit flowering.

M = Moderate tolerance: Symploms include cupping, yellowing, and bwisted stems. Often will inhibit
flowering. Plants may be slunted. May reduce stand with recovery of

surviving plants the first growing season afller application.

M-5= Severity of responsa has been variable ranging from moderately tolerant
Moderate to Susceptible Lo suscaptible depending on environmant. plant age, and site
characlaristics.

Injury graater than 75%. Injury can be severe. May kill established plants.
Sensilive plants have been shown to reestablish from seedlings if an adequate
seedbank is present as early as the first growing season afller application.

AR

UNIVERSITY OF MINNESOTA
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 Milestone, Transline
* C. thistle specialists!
* Milestone more efficacious

* Transline more forb tolerance
 No matter what you do, need to
repeat it
* Fall slight edge

« 20 to 40 GPA, no additives needed
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C. Thistle thrives on low-level disturbance
* Focus on the margins

* Be patient, things are going to work out

 Strive to have a few around
* Just not the whole family!
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