
Genetic basis of leaf trichomes in natural 

populations of Arabidopsis thaliana 

Background 

Trichomes are hair-like epidermal structures on plant leaves, flowers, 

stems and roots. Leaf hairs (Fig. 1) have been linked to herbivore 

deterrence, UV protection, and tolerance to drought (e.g. Ehleringer 

and Björkman 1978, Ågren and Schemske 1993, Skaltsa et al. 1994). 

In the annual plant Arabidopsis thaliana, leaf trichome density can 

vary among populations (Handley et al. 2005). A number of genes are 

thought to contribute to trichome variation, including GLABRA1 (GL1), 

TRIPTYCHON (TRY), TRANSPARENT TESTA GLABRA (TTG), 

CAPRICE (CPR) and REDUCED TRICHOME NUMBER (RTN). 

Our aims were to explore:  

(1) How leaf trichome number and density vary between two natural 

populations of Arabidopsis thaliana 

(2) QTL underlying these traits 

(3) QTL co-localization with fitness QTL and genes associated with 

trichome variation 

(4) Sequence variation between the populations in these genes 

Methods 

We explored the genetic basis of trichome number and density using two 

A. thaliana populations located close to the northern (Sweden) and 

southern (Italy) margin of the native range in Europe (Fig. 2). 

We planted parental lines and 400 recombinant inbred lines (RILs), derived 

from a cross between these two populations, at both source locations. 

Seedlings were planted at the time of natural seedling establishment in 

autumn, and trichome density on leaves was scored before flowering in 

spring. Scoring was done across four seasons in Sweden (2009-2012) and 

one season in Italy (2011). 

For more details on the experimental plantings see Ågren and Schemske 

(2012). 

We mapped QTL for trichome number and density using a linkage map 

based on 360 SNPs spaced at ca. 1 cM. 

Main points 

• Swedish plants had higher levels of 

trichomes than Italian plants (Fig. 3,  4). 

• We identified 8 QTL for trichome number 

and 10 QTL for trichome density across all 

year × site. 

• In any year × site combination, the 

number of trichome QTL varied (from 5 to 

8), suggesting among-year environmental 

variation affects the genes responsible for 

trichome production. 

• The only major QTL (on chr. 2, Fig. 5) 

was present in all year × site 

combinations for both trichome density 

and number.  

Fig 1. Arabidopsis thaliana seedling with 

leaf trichomes 

Fig 2. The two field sites used in 

the study 

Fig 5. QTL for trichome density (TD), trichome number (TN) and 

fitness. The only major QTL for TD and TN was consistent in all year 

× site combinations (highlighted on chr. 2). 

Fig 4. Trichome number±SE 

(above) and density (below) 

varied among years 
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Fig 3. RILs in Sweden 2012 show 

broad distributions of trichomes 

References 
Ehleringer J, Björkman O (1978) Oecologia 36, 151-162. Handley R, Ekbom B, Ågren J (2005) Ecological Entomology 30, 284-292. Skaltsa H, Verykokidou E, Harvala C, Karabourniotis G, 

Manetas Y (1994) Phytochemistry 37, 987-990. Ågren J, Schemske DW (1993) The American Naturalist 141, 338-350. Ågren J, Schemske DW (2012) New Phytologist 194, 1112-1122. 

Trichome number 

Trichome density (trichomes/mm2) 

Main points cont. 

• This QTL explained 16% to 44% 

of RIL mean variation.  

• It co-localized with two trichome 

genes - ETC2 and TCL1.  

• Parental lines showed 4 and 1 

amino acid differences in ETC2 

and TCL1.  

• It also co-localized with a fitness 

QTL at 3 out of 4 year x site 

combinations. 
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