
Are two chromosome sets better than one? A study of autopolyploidy  

 

Summary – Background 

 

Saxifraga oppositifolia L. is a circumpolar arctic-alpine species and one of many species where the effect 

of autopolyploidy has been overlooked. Two main ploidy levels of autopolyploid origin are recorded (2n = 

26 and 52, functionally diploid and tetraploid. Saxifraga oppositifolia show considerable variation in both 

ecology and morphology; it thrives in a wide range of habitats, from early snow free, extremely dry ridges 

with long growing season, to moist snow beds with short growing season. It shows a clear variation along 

the ridge-snow bed gradients, where early and late flowering phenotypes can be distinguished based on 

morphology, growth speed, and various ecophysiological characteristics. Especially growth forms vary 

with habitat and season length, from dense cushions on the ridges (long growth season), to trailing, slender 

plants in moisture areas. Growth forms and reproductive characteristics are linked, as trailing forms show 

efficient vegetative propagation by shoot fragments, while cushions produce larger number of flowers per 

plant dry weight and have higher seed production. 

Until 2012, S. oppositifolia was assumed to be dominated by diploids in Svalbard, but an extensive survey 

including populations throughout the archipelago showed that diploid and tetraploids were almost equally 

frequent. Currently, Eidesen at al. (2013) is the only study that tried to link growth forms with both ploidy 

levels and habitats. They found that tetraploids almost exclusively were trailing, while the diploids 

displayed all growth forms, which support that growth form is at least partly genetically determined and 

not pure plasticity. Tetraploids were also associated with higher pH, moister habitats and denser 

vegetation cover of vascular plants. 

A resent student project showed that teraploids could be associated with larger pollen grains and a trailing 

growth form called “true trailing”. By increasing the growth form categories to five, it seems like they 

could identify tetraploids by growth form. This hypothesis should be verified by further studies, but we 

will use their growth form categories in this study (M. Arnberg, Bjornsdottir, K., Gya, R., Volden, I. K, 

unpublished). 

 

To investigate these suggested associations further, we will establish several sampling plots covering a 

range of S. oppositifolia habitats equipped with data loggers that will be maintained over several years, 

and that can be used for a range of investigations and experiments in relation to autopolyploid.  

 

In 2018, we will focus on registration of ploidy levels, growth form, and reproductive outputs between 

ploidy levels. When ploidy levels are established, we will sample soil and do vegetation analyses 

connected to a subset of plants, and monitor moisture and temperature connected to selected plants with 

data loggers to cover both habitat variation and ploidy variation. Point measurements of temperature and 

moisture will be done for all plants 6-8 times throughout the season.   

 

Initial phase 

 

1. Plot placement 

We will sample three main habitat types following and altitudinal gradient from the valley bottom of the 

Advent Valley (marine deposits/glacial or fluvial deposits), heterogeneous snowbed-ridge habitats in 

north-east facing slopes on older bed-rock (Kritt), and from more open ridges above 150 masl probably 

partly representing stabilized gravel partly originated from younger tertiary deposits. Each habitat type 

will be sampled from at least four locations, situated approximately 2-3 km apart (Figure 1). Each 

sampling location is representing separate mountain areas and thus separate populations.  



  
 Geology – from NP digital maps  

 Green,   

 Carolinefjellformasjonen 

 TYPE 

lithostratigraphic unit 

 SUPERIOR_U 

Adventdalen Group 

 MAIN_LITHO 

shale, siltstone, sandstone 

 AGE_PERIOD 

Aptian - Albian 

Dark yellow 

Firkantformasjonen 

 TYPE 

lithostratigraphic unit 

 SUPERIOR_U 

Van Mijenfjorden 

Group 

 MAIN_LITHO 

sandstone, shale, 

coal 

 AGE_PERIOD 

Paleocene 

 

Medium yellow 

Basilikaformasjonen 

 TYPE 

lithostratigraphic unit 

 SUPERIOR_U 

Van Mijenfjorden 

Group 

 MAIN_LITHO 

shale, mudstone, 

siltstone 

 AGE_PERIOD 

late Paleocene 

 

 Yellow 

Grumantby- og 

Hollendardalsformasjonen 

 TYPE 

lithostratigraphic unit 

 SUPERIOR_U 

Van Mijenfjorden Group 

 MAIN_LITHO 

sandstone 

 AGE_PERIOD 

late Paleocene - early 

Eocene 

 

 

Note down necessary locality information  

 

  

Figure 1. Schematic suggestion for 

habitat sampling to cover the habitat 

gradient 

RED: Habitat 1 (low altitude) Marine 

deposit (glacial/river alternative?) – 

flat terrain, open vegetation 

BLUE: Habitat 2 (Heterogeneous 

sloping vegetation, snowbed, slopes 

and ridges) Older sediments  up to ca 

150 -200 masl 

GREEN: Habitat 3 Unstable, sand, 

gravel, exposed (Paleocene. younger) 

from 150-200 masl and up 

Replicate habitats in three different 

locations (approximately 3 km apart) 

Geological map below, with 

explanations in table. Plots will be 

established based on a stratified 

sampling procedure, to ensure 

placement in areas where Saxifraga 

oppositifolia is present 



2. Establishing sampling plot in habitat 

1. When suitable habitat is identified, make a short habitat description 

2. Throw a flag to randomly chose a starting point for a transect. 

3. Establish a 36 mtransect-line in south-west direction when looking south-west. 

4. Mark the nearest sax opp plant large enough to take all samples without destroying it (should be 

e.g. at least 10 cm diameter, depends on growth form) at the starting point. 

5. Use a random number generator to generate random numbers between 1-10, and move the given 

number of meters to the left side of the transect, and mark the nearest saxopp with a flag, 

6. Go back to the startingpoint, use a random number generator to generate random numbers 

between 1-10, and move the given number of meters to the right side of the transect, and mark the 

nearest saxopp with a flag, 

7. Move 2 m along the transect line, mark the nearest plant with a flag, and redo the procedure in 

point 5-7 until 48 saxopp are marked with flags 

 

The total plot size will be approximately 36 m x 20 m. Transect start, end and corners should be marked 

with wooden sticks (yellow marker stick place as deeply in the ground as possible, marked with 

UNIS/EIDESEN SO18 -Habitat (number) and plot number. Plot numbers should be unique, and if 15 plots 

are sampled, with 48 individuals per plot, the naming procedure should be: 

 

Project Habitat Plot Sample 

SO18 H1 1 1-48 

SO18 H2 2 1-48 

SO18 H3 3 1-48 

etc etc etc etc 

SO18 H3 15 1-48 

 

3. Marking out individual plants, collect samples for ploidy level estimation and DNA analyses. 

When the plot is marked, start naming and marking of plants using (prelabeled) nails and price 

tags. Tied the price tag to the plant, and place the nail as close to the rooting point. Both tag and nail 

should be marked with the full individual name, eg for the first plant it will be 

SO18-H1 -1-1 (Project-habitattype-popnumber-plantnumber), the second will be SO18-H1-1-2 etc 

1. Sample for flow cytometry: collect 5 twigs with leaves with tweezers into a (pre-labeled) ziplock 

with moist filter paper . 

2. Sample for DNA: 5 leaf-rosettes into a (pre-labeled) jar of silica gel. If the weather is dry, collect 

plant material directly on silica gel. If not, add the leaf-rosetts to the ziplock bag for ploidy, and 

transfer when back. NB. make sure that all samples come from the same individual that you 

actually marked. 



3. In a second prelabelled ziplock bag, add three spoons of soil. 

4. Soil sample: In a second (pre-labelled) ziplock bag, add three spoons of soil. 

5. Record temperature next to the plant.  

6. Record moisture next to the plant  (With probe or Raups finger test (Raup (1969): 1 - soil not 

sticking to the skin, 2 - soil sticking to the skin, 3 - watertrickles out between fingers when soil is 

squeezed and 4 - water dripping from the soil withoutany applied pressure. 

7. Note growth form as explained below. 

8. Take coordinate (UTM, WGS84). 

9. Use empty frame, place one of the marked bags in the corner, and take a picture (Use as voucher 

and to follow phenology) 

10. When all samples are taken, and plant marked, remove the flag. 

 

Important! Fresh samples collected in ziplock bags for ploidy analyses should be kept in the fridge 

when back at UNIS. Soil samples should be frozen until further processing. 

 

Transfer pictures to the external hard disk 

 

Test for tomorrow: Bring out prelabelled stuff (paper tag into bags, and labelled on outside, included pre-

labelled sampling sheet 

 

Growth form characteristics 

Estimate to what percentage the growth form resembled a true cushion. Percentages are used to divide all 

the individuals into five predefined categories of growth form:  

1. true trailing (0 - 5%) 

2. trailing with cushion (6 - 45%), 

3. intermediate (46 - 55%), 

4. cushion with trailing (56 - 95%)  

5. true cushion (96 - 100%).  

 

 
Basic shoot structure of Saxifraga oppositifolia. Long- stem shoots (above) represent the shoot structure 

of trailing individuals and short-stem shoots (below) represent the shoot structure of cushion individuals. 

  



Next rounds of sampling 

 New pictures, temp and moisture measurements 6-8 times throughout the season. Possibly place 

out data loggers 

 

When ploidy data is ready: 

 

Data loggers and vegetation analyses  

 Data loggers will be placed out after ploidy screening to record soil temperature and moisture 

/alternatively placed out earlier based on the highest and lowest point measures. 

 

 Vegetation analyses will be done after ploidy screening based on % cover using 0.5 *0.5 m frame 

on a subset – separate sampling sheet (to be made…) 

 

 When start ripening, collect capsules for capsule count, seed per capsule, seed weight and 

germination studies (sub sample based on ploidy). 


