Downloadable copy of this paper not available here, for copyright
reasons. Please email author if you want to be sent a pdf

Evolution, Physiology and Phytochemistry
of the Psychotoxic Arable Mimic Weed
Darnel (Lolium temulentum L.)

Howard Thomas, Jayne Elisabeth Archer, and Richard Marggraf Turley

Contents
I INtrodUCON ...t 74
2 Phylogeny and Evolution of L. temulentum ............... ..., 74
2.1 The L. temulentun GENOME ............ouiiititutiiee ettt iiiaeaeeas 74
2.2 Molecular Systematics of Lolium ...........coooiiiiiiiiiiiiiiii i, 76
2.3 Selection of Domestication Traits in L. temulentum ..................cccoooiviiiii. 77
2.4 The Spread and Perpetuation of L. temulentum in Cereal Grain Stocks ............. 79
2.5 Other Lolium spp. Following a Similar Evolutionary Pathway ...................... 79
3 Physiology and Biochemistry of L. temulentum ..................cccooiiiiiiiiiiiiiennnn.. 81
3.1 A Model for the Study of Photoperiodic Control of Flowering ...................... 81
3.2 Leaf Development and Senescence in L. temulentum ....................cccoooinn.. 83
3.3 Carbohydrate Metabolism and Carbon Partitioning .........................L. 85
3.4 L. temulentum and AbIOtIC SIIESS .. .......uuuuurtieie e 88
4 Biotic Interactions and Toxicity of L. temulentum .................. ... 91
4.1 Symptoms of Darnel Poisoning ...............ooiiiiiiiiiiiiiiii i 91
4.2 Fungal Endophytes and the Chemistry of Lolium Toxins ....................coeeee. 92
4.3 Darnel and Ergot . .....ooouiii e 93
4.4  Other Possible Sources of Toxicity in L. temulentum ......................oooouea.. 94
5 L. temulentum in History and Literature ...............ooooiiiiiiiiiiiiiiiiiiinaennnes 95
REfEIONCES ...ttt e 97

Abstract Darnel (Lolium temulentum L.), the subject of this review, is botanically
and culturally significant because of its evolutionary origin as a mimic weed of
cereals and its reputation as a source of potent psychoactive toxins. Evidence from
molecular phylogeny, palacontology and archaeology allows the source and spread
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