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Introduction

Everlasting daisies (Asteraceae. Tribe Inuleae) are native to inland areas of Western

Australia, a region with long droughts and high temperatures. Commonly they

germinate in the autumn, and grow during the milder, wet winter, seeding before the

summer drought. Many of them have attractive forms, and have been used for

commercial production. Rhodanthe chlorocephala subsp. rosea, pink paper daisy

(previously Helipterum roseum) and Schoenia filifolia subsp. subulifolia, yellow

strawflower (previously Helichrysum subulifolium) are two species which have show

promise. The species are propagated commercially from seed, often from bush picked

seed. Information about their agronomy is very scant, in particular the effect of

irrigation on plant growth and development, and particularly on seed production.

Another problem in some species is seed dormancy, so that full germination is rarely

achieved (Mott, 1972; Bunker, 1994; Plummer et al., 1995).

This project examined three aspects of seed production in the species Rhodanthe

chlorocephala and Schoenia filifolia, firstly the effect of moisture stress on seed

production, secondly the effect of storage temperature on seed viability, and thirdly

the potential for high temperature treatments to break dormancy.

Materials and methods

Moisture stress and seed yield

Glasshouse trial

The experiment was conducted from September 1994 to February 1995 with

photoperiods of 12 to 14 h and maximum and minimum temperatures of 30ºC and

18ºC, respectively. Seed of R. chlorocephala and S. filifolia were sown in 2.5 L pots

containing 1800 g sterilised potting mix and thinned to two seedlings per pot. Seeds

of S. filifolia were incubated at 20/15°C day/night for three weeks, since they require

low temperatures for germination (Plummer et al., 1995). Pots were then transferred

to the glasshouse. For the first three weeks after planting, all pots were maintained at

a soil water content of 0.42 g water per g dry soil to allow seeds to germinate.

Thereafter plants were subjected to water deficits.



High, medium and low water regimes were used. For high water supply, soil was

rewatered daily to -2.2 kPa or 0.375 g g-1, for medium and low water supply, soil was

rewatered to -10 kPa (0.243 g g-1) or -100 kPa (0.205 g g-1), respectively. There were

three replicates per treatment arranged in randomized complete blocks. Plants were

harvested at weekly intervals from 78-113 days after planting and stem numbers were

determined. Branching was assessed by counting the numbers of primary, secondary,

tertiary and quaternary stems per plant.

Field trial

A field experiment was conducted from August to December 1995. Plot size was 10

m2. Seed of R. chlorocephala and S. filifolia were sown with a 50 cm row spacing and

thinned 30 days after emergence to a plant spacing of 5 cm within the row. Weeds

were manually controlled. Irrigation was applied by sprinklers and all plots received

irrigation equal to 100% A pan replacement until treatments began at 45 days after

planting. Irrigation was applied daily. The irrigation regimes were 100% class A pan

evaporation replacement, 50% replacement and 25% replacement. The experimental

design was a split plot with three replications. The main plots were the three irrigation

regimes. The two species of everlasting daisies, R. chlorocephala and S. filifolia were

subplots. Plants were harvested at 112 days after planting. Branching was explored

through the numbers of primary, secondary, tertiary and quaternary stems per plant.

Stem numbers, inflorescence numbers, seed yield and its components were recorded.

Seed storage

Seeds from the field experiment were stored at ambient temperature for three months

before transfer to storage temperatures of 5, 15, 25, 30, 40, 55 or 65°C. Germinability

of R. chlorocephala was monitored at 2-monthly intervals. Viability and germinability

of S. filifolia were determined at monthly intervals. Seed viability was assessed by the

tetrazolium test (Moore, 1973) on four replicates of 25 seeds. Seed germinability was

assessed as follows:- Three replicates of 25 seeds were placed on Whatman No. 1

filter paper resting on several sponge pieces soaked in deionised water mixed with

fungicide (Propamocarb, 600 g/L active ingredients, 2% v/v) in sealed plastic dishes

and incubated at 20°C for 35 days. Germination was defined as radicle emergence and

expressed as the percentage of all seeds.



Data were analysed as a three way factorial (water regimes; storage temperatures and

storage periods). Analysis of variance of all experiments were performed by

SuperANOVA, Abacus Concepts Inc. Mean comparisons were made using Fisher's

Protected least significant difference (LSD at P=0.05).

Effect of heat treatments on dormancy

Newly harvested seed of S. filifolia were 100% dormant. Dormant seeds were exposed

to 65, 80, 95 or 105°C from 12 h to 2 weeks. Germinability and viability were

determined.

Results

Moisture stress and seed yield

Glasshouse experiment

Reduced water supply decreased branching in both species but R. chlorocephala was

less affected than S. filifolia (Table 1). In R. chlorocephala, water deficit did not

substantially affect the pattern of branching since plants in all treatments produced

similar proportions of secondary, tertiary and quaternary stems. The impact was on

stem numbers, as low water supply reduced stem numbers to about one third of plants

receiving high water supply (Figure 1). In contrast, water deficit affected both the

pattern and quantity of branching in S. filifolia. Only well-watered S. filifolia

produced primary and secondary stems whereas low water supply almost eliminated

branching.


