Floral evolution. Floral meristem mutants.
Per student or pair of students

· Stereomicroscope
· Fine forceps, at least two pairs

· Dissecting needles, at least a pair

· Razors or scalpels
For the entire class

· Monocot flowers:

1. Oat (Avena sativa or Avena fatua) stems in flower, i.e., with some stamens showing (not all will, as flowering is not synchronous throughout, but it is important that some do). These can be raised in a glasshouse or outdoors, they require about 3 months to flower. The “mature flower” period of each flower is very short, hence many spikes are needed for some flowers to be at the right stage. A hard interior means grain is setting. A milky interior when open means fertilisation has happened and endosperm is growing.
2. Sufficient stems (one for four students) of orchids (Cymbidium can be ordered from florists).

3. Sufficient stems of lily (Lilium, also through florist. May require to be ordered around 7 days in advance, to ensure the flowers are open at the time of the practical).

· Arabidopsis flowers: Two trays each (four in the case of * below), of 6-7 week old plants (timing up to flowering to be tested for the growth conditions used) of the genotypes below:


Label as
NASC catalogue
1. apetala1-1 (or apetala2-5)
X
N28 (or N29)

2. pistilata (pi-6, heterozygous line)*
Y
NW77

3. agamous (ag-1, heterozygous line)*
Z
NW25

4. wild type Ler
wild type
NW20
The mutants are available from the Nottingham Arabidopsis stock centre, NASC (www.arabidopsis.info).
* These mutants will not produce seed, and a larger number of plants (at least twice) needs to be sown. From a carrier (heterozygous) parent plant, ¼ of plants will be mutants, while the rest will be heterozygous siblings or homozygous non-mutants.

When plants flower, the wild types (non-mutants) should be removed from the tray to avoid confusion:
1. ap1, mutant plants show no petals but are fertile, will produce fruit and seed. Nothing to remove.
2. pi, mutant plants easy to recognise as they show no petals or stamens and set no fruit or seed.

3. ag, mutant plants easy to recognise as they show no stamens or carpels, they resemble a small cabbage made of petals, and set no fruit or seed.

4. ap1 cal double mutant “inflorescences” resemble broccoli or cauliflower, produce no flowers, fruit or seed. They segregate from parents which are ap1 homozygous, cal heterozygous, hence the plants to remove show no petals, but can form stamens, carpels and therefore fruit.

For pi, ag and ap1 cal, seed can be propagated by retaining a few (ca. 15) wild type-looking plants siblings of  the mutants. These wild type-like plants should be planted and their seed collected individually. Two thirds of these plants are predicted to be heterozygous for the mutation and show it among their progeny. Seed of each plant should be sown separately to test for the presence of mutants, and retained if mutants appear.
