
University of Tasmania Open Access RepositoryUniversity of Tasmania Open Access Repository

Cover sheetCover sheet

Title
Factors affecting capsule and seed set in Eucalyptus globulus seed orchards

Author
Suitor, S

Bibliographic citationBibliographic citation
Suitor, S (2008). Factors affecting capsule and seed set in Eucalyptus globulus seed orchards. University Of
Tasmania. Thesis. https://doi.org/10.25959/23211239.v1

Is published in:

Copyright informationCopyright information
This version of work is made accessible in the repository with the permission of the copyright holder/s under
the following,

Licence.

If you believe that this work infringes copyright, please email details to: oa.repository@utas.edu.au

Downloaded from University of Tasmania Open Access Repository

Please do not remove this coversheet as it contains citation and copyright information.

University of Tasmania Open Access RepositoryUniversity of Tasmania Open Access Repository

Library and Cultural CollectionsLibrary and Cultural Collections

University of TasmaniaUniversity of Tasmania

Private Bag 3Private Bag 3

Hobart, TAS 7005 AustraliaHobart, TAS 7005 Australia

EE oa.repository@utas.edu.au oa.repository@utas.edu.au CRICOS Provider Code 00586B | ABN 30 764 374 782CRICOS Provider Code 00586B | ABN 30 764 374 782 utas.edu.auutas.edu.au

http://doi.org/
http://rightsstatements.org/vocab/InC/1.0/
mailto:oa.repository@utas.edu.au
https://figshare.utas.edu.au
https://utas.edu.au


Factors affecting capsule and seed set in 

Eucalyptus globulus seed orchards 

 

By 

 

Shaun Suitor 

(B.App.Sci.(Hort) Grad.Dip.(Hons)) University of Tasmania 

 

 

 

Submitted in fulfilment of the requirements for the Degree of Doctor of Philosophy 

 

 

School of Agricultural Science, University of Tasmania,  

February 2008 

 

 

 

 

  



Declaration 

 

I hereby declare that this thesis does not contain any material which has been accepted 

for a degree or diploma by the University of Tasmania or any other institution. To the 

best of my knowledge, this thesis contains no material previously published or written by 

another person except where due reference is made in the text of this thesis. 

 

 

 

 

Shaun Suitor 

 

 

 

 

This thesis may be made available for loan and limited copying in accordance with the 

Copyright Act 1968. 

 

 

 

 

Shaun Suitor 

 

  



 

Abstract 

Low capsule seed set is a major factor limiting seed production in Eucalyptus globulus 

seed orchards. Trials were conducted in two Tasmanian E. globulus seed orchards to 

identify mechanisms involved in capsule abortion and low reproductive success. Key 

areas of investigation included identification of the timing of abortion relative to stage of 

capsule development, the impact of irrigation management and other treatments imposed 

to alter resource allocation, the influence of the maternal and paternal genotype, and 

relationship between floral characteristics and propensity of capsules to abort. 

 

The major period of capsule abortion occurred between 20 and 80 days after pollination, 

coinciding with the period of capsule growth. A positive correlation between the number 

of fertilised ovules per aborted capsule and the length of time capsules were held on the 

tree was recorded. Given that capsule abortion occurred during a period of rapid fruit 

growth, and that capsules with the lowest number of fertilised ovules aborted first, it is 

argued that fertilisation level and resource availability to capsules are major factors 

determining abortion. 

 

Flower density and irrigation treatments were imposed to assess the influence of resource 

allocation on capsule set. High flower density resulted in a high rate of abortion. 

Increased water availability resulted in increased vegetative growth which was associated 

with higher levels of capsule abortion. This suggested an irrigation mediated competition 

for resources between vegetative and reproductive sinks was contributing to capsule 

  



abortion, and also suggested that irrigation management could be used to improve 

capsule yield within seed orchards. 

 

Large variations in capsule and seed set, which combined determine reproductive success, 

between controlled crosses were identified. The contribution of the maternal and paternal 

parent to reproductive success and the genetic basis of this, were determined by the 

analysis of three data sets; operational scale breeding program crossing data, a full-sib 

mating scheme trial and pooled data obtained from the problem description and crop 

management trials within this PhD project. The analysis revealed that the variation in 

reproductive success was primarily determined by the maternal genotype and was 

heritable. The genetic differences in reproductive output appeared to be explained by 

differences in the physical properties of the flower, and the ability to support pollen 

germination and pollen tube growth. 

 

In summary, capsule abortion mainly occurred during the period of capsule growth and 

the primary cause was concluded to be low levels of fertilisation. The level of fertilisation 

at which capsules were retained may vary depending on resource availability which is 

affected by factors including flower abundance, environmental conditions and crop 

management practices. Reproductive success has been shown to be primarily determined 

by the maternal parent and appears to be under genetic control, possibly resulting from 

genetic differences in the support of pollen germination and tube growth and floral 

physical characteristics.  
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Preface 

This thesis documents the research undertaken between November 2004 and February 

2008. The project was initiated and funded by seedEnergy Pty Ltd, a copany specialising 

in forestry seed production through seed orchard management. Much of the research has 

been published, submitted or in preparation for publication, and the thesis structure has 

incorporated these manuscripts as research chapters. An introduction chapter provides an 

overall context for the research chapters and a general discussion expands on the 

discussions presented in the research chapters. 

 

Additional results that were not published have been included as appendices. 
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