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Introduction
Scientific journals each have their own unique style.  When compiling a manuscript for publication, authors have to ensure that they adhere to the style prescribed in the Guide to Authors of the specific journal.  Likewise, the Department of Plant Pathology at Stellenbosch University prescribes a specific style for theses (MSc degree) and dissertations (PhD degree).  This Guide to Authors should, therefore, be adhered to by students and their study leaders / promoters when preparing manuscripts as partial fulfilment of the requirements for MScAgric or PhD(Agric) in Plant Pathology.
Arrangement of theses or dissertation
The thesis or dissertation must include the following sections and the sections must be placed in the following order:
Fulfilment
(the title, the name of the student, the institution where the student was registered, the department of the institution, the supervisors of the thesis, and the date of submission) (see page 17)
Declaration (please note the new declaration, see page 18)
Summary
Opsomming

Acknowledgements

Content
(detailed content)
Chapter 1

This will always be a literature review. The literature review must end with a section titled “Conclusion”, which can be one to two pages long. The conclusion section must summarise the most important aspects of the review, and must importantly state and provide rationale for the objectives of the thesis/dissertation.
Chapter 2 to x

These will be research chapters, of which the number will vary according to the research conducted.
Conclusion (an optional last chapter for thesis, but compulsory for dissertation)
(general discussion, conclusion and future prospects)
(See addendum at end of document with examples of each that also indicates the appropriate spacing)
In the General Yearbook of the University of Stellenbosch, all the provisions of a Master’s thesis and Doctoral dissertation can be found at: 
http://www.sun.ac.za/english/Documents/Yearbooks/Current/General.pdf
“5.7.1 Product to be submitted

Each Master’s thesis is required to be submitted electronically using SUNScholar (http://scholar.sun.ac.za) , the digital research archive of the University, once it has been examined and before graduation. The instructions for the submission of the final product are available on the JS Gericke Library website at http://library.sun.ac.za. (See also par. 5.4.1 in this chapter for the definition of a Master’s thesis.)

A candidate whose thesis is awarded at least a pass mark on examination must thereafter ensure that the text complies with all the applicable requirement as contained in this section (5.7). Only then may the supervisor/co-supervisor certify the text to be final. A text that complies with the requirements and has been certified as such is known as “the master copy for submission”.

5.7.2 Alterations compulsory in master copy/copies

Before the supervisor can give final approval of a thesis for electronic submission using SUNScholar, the candidate shall, in the master copy/master copies, make or cause to be made, to the supervisor’s satisfaction, all alterations considered by the supervisor/cosupervisor(s) and examiners to be necessary.
5.7.3 Abstracts compulsory

All assignments or theses, which are to be lodged electronically using SUNScholar, shall be required to contain an abstract (summary) of not more than 500 words each in English and in Afrikaans, placed on the page immediately following the title page and the author’s declaration.

5.7.4 Requirements for typewriting

Every Master’s thesis shall be typed as follows:

5.7.4.1 in letters of not less than 10 font and not more than 12 font,

5.7.4.2 with spacing between lines of either double spacing or one-and-one-half spacing or single spacing, and 5.7.4.3 with a blank border of not less than 2 cm in width around the whole of the typewritten portion.

5.7.5 Compulsory information on the first four pages of the thesis

The title (first) page of the thesis shall be presented as set out in par. 5.7.5.1 to 5.7.5.3, and the second page as set out in par. 5.7.5.4 to 5.7.5.5. These pages are followed by the English and Afrikaans abstracts of not more than 500 words each on pages three and four.

5.7.5.1 In the top third of the first page

the title of the thesis and, directly below this, the author’s full names and surname;

5.7.5.2 Below the author’s name and surname on the first page

a suitably completed version of the thesis wording indicated below:

“Thesis presented in partial (please note: the term ‘partial’ is used in this wording only if it is not a 100% thesis, or if it is a 100% thesis but an oral examination is also required to complete the programme) fulfilment of the requirements for the degree of Master of ……….. (e.g. Science) in the Faculty of (name of Faculty) at Stellenbosch University”

5.7.5.3 At the bottom of the first page

the name(s) of the supervisor/co-supervisor(s) and the proposed date of award of the degree (month and year), e.g. either December or April.

Please note: The University logo may not be placed by the candidate on the title page or any other page of the thesis. The University’s crest must be placed on the title page of the thesis as a watermark so as to establish the institution’s intellectual property. This may be done by the candidate himself or by the JS Gericke Library during the process of converting the thesis to a PDF document.

5.7.5.4 Declaration on the second page

In the upper half of the second page of his thesis, the candidate shall place the following (please note that the candidate must not place his signature underneath the declaration, as a signature in the public domain may be abused):

 “DECLARATION

By submitting this thesis electronically, I declare that the entirety of the work contained therein is my own, original work, that I am the sole author thereof (save to the extent explicitly otherwise stated), that reproduction and publication thereof by Stellenbosch University will not infringe any third party rights and that I have not previously in its entirety or in part submitted it for obtaining any qualification.

Date:....................................”

5.7.5.5 Copyright

The candidate shall include the note below (changed to reflect the year of electronic submission) on the lower half of the second page:

Copyright © 2014 Stellenbosch University

All rights reserved

5.7.5.6 English and Afrikaans abstracts on pages three and four

The English and Afrikaans abstracts of not more than 500 words each must be placed on pages three and four.”
General guidelines
· The writing style of Plant Disease has been used as model for the preparation of theses and dissertations, with some modifications.
· All manuscripts should be prepared in English.

· Manuscripts must be typed on A4 pages and should consist of paragraphs with 1.5 line spacing, and normal margins of 25.4 mm.
· Arial font size 11 should be used for the text and aerial bold, font size 12 for the heading of each chapter.  The headings of the paragraphs (INTRODUCTION, MATERIALS AND METHODS, etc.,) should be in bold capital letters font size 11, in the left margin.  Subheadings should be in bold, small letters, with further subheadings in italics.
· Throughout the text, new paragraphs should be indicated by clear indentations (7.5 mm), except for the first paragraph under a title or subtitle.  Footnotes should be avoided.
· If a chapter has been published, the full details of the publications should be indicated as a footnote on the chapter title page.
· All pages (including the Tables, Figures, Legends and References) should be numbered consecutively at the bottom middle of each page, starting after the contents page, and do not have a full stop following them.
· The content of the thesis/dissertation must be the original research of the student.  If not, the contribution of the student and the other parties should be clearly indicated.
· Research ideas and findings that are considered for intellectual property rights, that are subjected to confidential agreements, and of which the content is of a sensitive nature, must not be presented to journals to be considered for publication before such requirements have been addressed.
Writing style
In research papers appearing in scientific journals, authors use the past tense to convey their own results.  When there is referred to published results, the present tense may be used.  Such as: “Kelman (1930) states that potatoes do not rot under conditions of high humidity”.  However, past tense can also be used: “Kelman (1930) established that potatoes do not rot under conditions of high humidity”.

Use short sentences, but refrain from using telegram style, which must only be used for biological descriptions.  Terminology must be used consistently throughout. For more detail on good scientific writing skills, consult the Book “Scientific Writing for Impact Factor Journals (2013)” by Eric Lichtfouse in the departmental library.
Units of measurement and time
· The general units used must be that recommended for the International System of Units (SI) (Taylor, 2001), e.g. mg, g, kg, mm, cm, m, km, °C, L (litre), mL, mol, m-3, kg per ha or kg ha-1
· Do not use a full stop after such units, except at the end of a sentence.
· Day, week, month and year are never abbreviated.
· Second (s), minute (min), and hour (hr) are abbreviated if preceded by a numeral.
· Whether the word liter should be spelled out or abbreviated to “L” will depend on the context of the sentence that it is used in. For all other units use abbreviations , ml, µl etc. – be consistent throughout the thesis/dissertation.
· Others worth mentioning are: cultivar(s) (cv.; cvs), et alia (et al.), Figure(s) (Fig.; Figs.), percentage (%), relative humidity (r.h.), revolutions per minute (rpm), ribosomal and deoxyribonucleic acid (RNA, DNA), transmission and scanning electron microscopy (TEM, SEM), ultraviolet (UV).

· Do not abbreviate measurements in titles.
· Use numbers when an amount is followed by a unit of measurement (3 cm, 25 min, 18%, etc.).

· Write out all numbers below 10 (nine plants, but 18 trees) for all other objects.  In a series with numbers below and above 10, we usually use numbers only (1, 4, 7 and 33 groups were used to...).
· A sentence may never start with a number.  When this does occur, write it out in full, as well as the unit of measurement involved (Nineteen days of rainy weather......).

· Use a full stop as decimal.
· There must always be spaces between numbers and units, except in the case of % and °C.

Abbreviation - spelling and punctuation
· All spellings are to follow The Concise Oxford Dictionary (Oxford: Claredon Press).

· Latin words are printed in italics (or underlined), in vitro, in vivo, sensu lato, sensu stricto, formae speciales, etc.
· All technical terms must be written out in full for the first time cited, for example: ”Techniques using DNA, such as random amplified polymorphic DNA (RAPDs) also …”.  Subsequent to this, abbreviations are accepted in the text.  You are also free to create your own abbreviations for terms commonly used in your paper, such as: ”... was found to also be a green colony former (GCF)...”
Botanical names
· When a host or fungus is cited for the first time, the authority must be included.  The genus Eucalyptus L’Herit., and the fungus Phytophthora cinnamomi Rands.  Subsequent to this you may refer to P. cinnamomi.

· When you start a sentence with P. cinnamomi, write the generic name out in full, as in the following example.  Phytophthora cinnamomi is known to.....

· A possible problem may arise when you have two organisms starting with the same letter, such as Calonectria and Cylindrocladium.  If you use the abbreviation “C.”, it refers to the previous name written out in full.  Say we have two organisms, Calonectria colhounii and Cylindrocladium scoparium.  One cannot now write a sentence and refer to C. scoparium, as it may be seen as Calonectria scoparium.  In such a case, one should use the first two letters for the abbreviation of the second species starting with a “C”, for example Cy. scoparium. 
Tables and figures
· Tables and figures follow after the Reference list in each chapter, and should not be included in the text.
· A table must be able to stand on its own.  It is, therefore, preferable that all the information be given in the heading, or as footnotes.  In other words, the reader must be able to have the table in front of him, and fully comprehend its meaning, without having to consult the text.

· Tables are numbered and should follow each other consecutively, each with a caption without abbreviations at the top of the table.

· A paper may have several tables.  However, you first refer to Table 1, and then to Table 2.  This is a frequent error that can occur during rearranging your text on the computer!

· Footnotes are used to substitute long explanatory material in die heading or body of the table.  Such footnotes, identified by superscript letters, should be placed immediately below the table.

· If a table is taken from a published research paper, the legend must cite the source.

· Figures (line drawings, grafts, maps, diagrams, photos etc.) are numbered in a manner similar to tables.  They are also cited in the text from Fig. 1 to the end.  Multi-part figures ought to be labelled with capital letters (A, B etc.).  Key and scale bars are inserted directly in the figures.
· Note the abbreviation Fig. and Figs. in the text.  We also cite Figs. 2-8, Figs. 2, 3 or Figs. 2 and 3.  Figure in a footer should be written out.
· If you use tables and figures, you HAVE TO refer to them in the text:

_
The same pathogen was first reported from beans in Japan (Table 1).

_
The apothecium of Sclerotinia sclerotiorum (Fig. 1) is shown to be...

· Data presented in tables must not be repeated in another form.

· Refrain from open spaces and tables that run over onto consecutive pages. If you have a large table, the line spacing may be reduced to 1 (instead of 1.5) and the letter size may be smaller, so that the table can fit onto one page.
· A detailed legend (without abbreviations) must be provided at the bottom of each figure.

Table 3.  Mean percentage flowers of different plum and nectarine cultivars yielding Botrytis cinerea or Monilinia laxa. 

	
	Symptomatic flowers (%)a

	
	B. cinerea
	
	
	M. laxa

	Cultivarsb
	Unsterile
	Sterile
	Unsterile
	Sterile

	Early-season
	
	
	
	

	  Mayglo
	22.8
	  8.8
	0.1
	0.1

	Mid-season
	
	
	
	

	  Sunlite
	30.3
	20.1
	0.1
	0  

	  Santa Rosa
	24.2
	  5.2
	0  
	0  

	Late-season
	
	
	
	

	  Casselman
	36.8
	18.8
	0  
	0  

	  Flamekist
	37.9
	  8.3
	5.4
	5.0


a Symptomatic flowers were determined after 14 days incubation at a relative humidity of (93%.The percentage was based on the total number of flowers obtained for three consecutive seasons.

b Nectarine cultivars: Mayglo and Sunlite orchards located in Simondium, Klein-Drakenstein and Wellington; Flamekist orchards located in Koue Bokkeveld, Prince Alfred Hamlet and Vyeboom.  Plum cultivars: Santa Rosa and Casselman orchards located in the Blaauwklippen valley, Stellenbosch.

[image: image1.wmf]A

0

20

40

60

80

100



EMBED Excel.Chart.8 \s[image: image2.wmf]B



[image: image3.wmf]C

0

20

40

60

80

100

0

10

20

30

40

50



EMBED Excel.Chart.8 \s[image: image4.wmf]D

0

10

20

30

40

50


Figure 2.  The effect of wetness regime and incubation period on the surface-colonising ability and infectivity of solitary Monilinia laxa germlings on Flamekist nectarine fruit at pit hardening (A) 2 weeks before harvest, (B) at harvest (C) and after cold storage (D).  Surface colonising ability is represented by the percentage segments removed from unsterile fruit at each incubation period that yielded the pathogen after 14 days of incubation.  Infectivity is represented by the percentage segments removed from surface-sterilised fruit that yielded the pathogen.  Points represent actual means from three experiments, whereas lines represent predicted values based on linear or quadratic regression equations derived from the point data.

References - citations in text
All statements made from literature must be accompanied by a reference.  For certain facts that are common knowledge, however, this is not necessary.  There are several ways to credit the authors.  In the Department of Plant Pathology we use the Harvard system, where the surnames of authors are given, followed by the year in which it was published:

_
More than one author is linked by ‘and’ in the text and with ‘and’ in reference:

_

Anderson and Mills (1985) suggested that ...

_

... killed the beast (Anderson and Mills, 1985).

_
Johansen (1940), Moore (1965) and Bartz (1975) confirmed that....


The arrangement is chronological (i.e. according to year).
_
... has been shown (Arndt, 1950; Thomas, 1952, 1966; Kelman, 1953; Kreutzer, 1965; Ayala, 1969; Felix, 1970; Thomas and Allen, 1970a, b; Thomas and Zimmer, 1970; Bartz, 1975).


In the example above, we again have a chronological arrangement.  With Thomas, the dates determines the position, whereas the two papers by Thomas and Allen (published in the same year) are distinguished by the letters a and b (also in the reference list).  Where more than one author has published in the same year (Felix, 1970; Thomas and Allen, 1970a, b; Thomas and Zimmer, 1970), they are arranged in alphabetical order.  Note the punctuation in this example.

_
When there are three or more authors, they are from the beginning cited as the name of the first author, followed by et al. for every time this paper is referred to, as can be seen in this example:  (Thomas et al., 1960).

_
If you cannot locate the original paper, you may refer to the work by doing the following:



Moore (1965) mentioned that Strobel (1965) also failed to prove....


The latter method of citation shows that you did not see the paper written by Strobel.  Stroble’s paper should be cited in your reference list, as well as that of Moore (1965).  (If you happen to see the abstract of Strobel in say the Review of Plant Pathology, you may treat the citation as any other, and cite it in the references.)

References - citation reference list
· Students may use the software programmes in order to organise and manage their references (first consult your study leader).
· All dates and author names must correlate in the text and reference list.  Every reference cited must appear in the reference list.

· When the reference list has been finalised, several factors need to be taken in consideration:

· Do not number the references;

· Arrange all references in alphabetical order according to surnames, and then chronologically;

· Punctuation must be precise and uniform;

· Do not use capitals inside the titles of papers.  Spelling of words in titles must be given as in the original publication;
· Key words for the title of books must be in capitals;

· Cite the names of the respective journals in full.  (Abbreviations for journals are, however, used by several journals. There are different systems of abbreviation, of which BIOSIS (Serial Sources for the BIOSIS Data Base, BioSciences Information Service of Biological Abstracts, 2100 Arch Street, Philadelphia, PA 19103) is probably the most common.
Examples (indentation: 12.7 mm)
Adaskaveg, J.E., Feliciano, A.J. and Ogawa, J.M. 1991.  Evaluation of the cuticle as a barrier to penetration by Monilinia fructicola in peach fruit. 
(Abstr.)  Phytopathology 81: 1150.

Balmas, V., Corazza, L. and Santori, A.  1995.  A comparison of the pathogenicity of F. graminearum Group 1, F. graminearum Group 2 and F. culmorum as causal agents of crown rot and head blight of wheat.  International seminar on Fusarium mycotoxins, taxonomy and pathogenicity, Marina Franca, Italy, May 9-13.
Batra, L.R. 1985. Ecology, canker and control of brown-rot causing Monilinias of the world. Proceedings of the Stone Fruit Decline Workshop 1984, Kearneysville.
Batra, L.R. 1991. World Species of Monilinia (Fungi): Their Ecology, Biosystematics and Control. J. Cramer, Berlin, Stuttgart.

Batra, L.R. and Batra, S.W.T. 1985. Floral mimicry induced by mummy-berry fungus exploits host's pollinators as vectors. Science 228: 1011-1012.

Belisario, A., Corazza, L. and Luongo, L. 1998. Use of total protein profiles to distinguish Monilinia species. 7th International Congress of Plant Pathology, Edinburgh, 3.3.71 (Abstr.).

Braithwaite, M., Elmer, P.A.G. and Ganev, S. 1991. Survey of fungicide resistance in Monilinia fructicola in New Zealand. 44th New Zealand Weed and Pest Control Conference, 220-224 (Abstr.).

Byrde, R.J.W. and Willetts, H.J. 1977. The brown rot fungi of fruit: Their Biology and Control. First ed. Pergamon Press Ltd., Oxford.

Caccioni, D.R.L., Tonini, G. and Guizzardi, M. 1995. Antifungal activity of stone fruit aroma compounds against Monilinia laxa (Aderh. et Ruhl.) Honey and Rhizopus stolonifer (Ehrenb.): In vivo trials. Zeitschrift für Pflanzenkrankheiten und Pflanzenschutz 102: 518-525.

Day, R.A. 1994.  How to Write and Publish a Scientific Paper, 4th ed.  Oryx Press, New York, 211 pp.
Ellner, F.M. 1996. The glutathione system a novel target of dicarboximides in Botrytis cinerea.  Pages 133-140 in: Modern Fungicides and Antifungal Compounds  (H. Lyr, P.E. Russel and H.D. Sisler, eds.).  Intercept Ltd, South Carolina, USA.

Fourie, P.H. 1996. Resistance in Botrytis cinerea to dicarboximide fungicides. MScAgric thesis, University of Stellenbosch, Stellenbosch, South Africa, 90 pp.
Garic, R., Stamenkovic, S. and Canak, M. 1990. The effect of Cydia molesta on the incidence of Monilinia spp. on quince fruit. EPPO Bulletin 20: 603-606.

Mendez del Villar, M.  2003.  Monthly reports of the world market of rice.  October 2003.  Interarroz.  Arroz Brasileiro.  Online publication: http://www.worldrice.org (23 August 2010).
Pommer, E.-H. and Lorenz, G. 1987. Dicarboximide fungicides.  Pages 91-106 in: Modern Selective Fungicides - Properties, Applications, Mechanisms of Action.  (H. Lyr, ed).  Longman Scientific Publications, Harlow, UK.

Rooney, S.N., Eskalen, A. and Gubler, W.D.  2003.  First report of the teleomorph of Phaeoacremonium spp., the cause of esca and decline of grapevines.  
(Abstr.)  Phytopathology 93: S129.

Tamm, L. 1994. Epidemiological Aspects of Sweet Cherry Blossom Blight caused by Monilinia laxa. PhD dissertation, University of Basel, Basel, 200 pp.
Taylor, B.N.  2001.  The International System of Units (SI), 7th ed.  U.S. Department of Commerce, Washington, U.S.A, 300 pp.
Electronic submission of theses/dissertation
Please note that the submission of final versions of theses/dissertation is mandatory.
Web page with guidelines: 

http://library.sun.ac.za/English/howdoi/Pages/Submit-my-thesis-online.aspx
Thesis format

(Example)
Please note:  Do not insert the SU logo on this page.  Once your thesis is submitted electronically, 
the logo wil be inserted as a watermark on this page. 

(For students not receiving NRF funding)
The functional analysis of Vitaceae polygalacturonase-inhibiting protein (PGIP) encoding genes overexpressed in tobacco (Arial 12)
(4 spaces)
by
(4 spaces)
Alida Venter (Arial 12)
(7 spaces –leave open for watermark)
Thesis presented in partial fulfilment of the requirements for the degree of 
Master of Science in the Faculty of AgriSciences at the University of Stellenbosch
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Supervisor:  Prof M.A. Vivier
Co-supervisor:  Dr D.A. Joubert

(3 spaces)
March 2010
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Declaration (Arial 12)
By submitting this thesis/dissertation electronically, I declare that the entirety of the work contained therein is my own, original work, that I am the sole author thereof (save to the extent explicitly otherwise stated), that reproduction and publication thereof by Stellenbosch University will not infringe any third party rights and that I have not previously in its entirety or in part submitted it for obtaining any qualification. (Arial 11)
Date:  15 December 2009





Sign: 
(22 spaces)
Copyright © 2010 Stellenbosch University
All rights reserved

Guideline:  Maximum of 500 words
Summary (Arial 12)
Agriculture worldwide is under great pressure to produce enough food in order to sustain the ever-growing world population. Among the many challenges faced by food producers, crop losses and damage caused by fungal plant pathogens is a major problem. The study of fungal pathogens and the interaction between plants and fungi is therefore essential, and has been carried out for many years. Much has been learned in this time, but the full mechanisms of the various modes of fungal attack and plant defence have still not been elucidated. (Aerial 11)
Many fungi rely on the action of cell-wall degrading enzymes (CWDEs) to breach the plant cell wall and facilitate access to the nutrients within. CWDEs are among the very first enzymes to be secreted at the start of fungal attack, and many of them are considered to be essential pathogenesis factors. Endopolygalacturonases (ePGs) are CWDEs that cleave the homogalacturonan stretches of the plant cell wall and are vital virulence factors for a number of fungi, including Botrytis cinerea. An important defence mechanism of plants involves the inhibition of CWDEs in order to halt or slow down the fungal attack. Plant polygalacturonase-inhibiting proteins (PGIPs) are cell wall associated CWDE-inhibiting proteins that specifically act on fungal ePGs. Many different PGIPs from a number of diverse plant species have been described to date. They are known to have differential inhibition capabilities that often result from only a few key amino acid changes within the leucine-rich repeat (LRR) active domains.

Previously, the first grapevine PGIP was isolated and characterised from Vitis vinifera cultivar Pinotage (Vvpgip1). This Vvpgip1 gene was overexpressed in the tobacco species Nicotiana tabacum, and was shown to be very effective in reducing the susceptibility of tobacco towards B. cinerea. The combined results confirmed transgene overexpression, increased PGIP activity and a strong resistance response against Botrytis, leading to the characterisation of these lines as having PGIP-specific resistance phenotypes. In a subsequent transcriptomic analysis of these lines it was found that they display differential expression of cell wall metabolism genes and biochemical characteristics that might indicate possible cell wall strengthening compared to wild-type tobacco under uninfecting conditions………

Guideline:  Maximum of 500 words

Opsomming (Arial 12)
Die landboubedryf is wêreldwyd onder groot druk om genoeg voedsel te produseer vir die groeiende wêreldbevolking. Een van die grootste probleme wat die bedryf ondervind, is die groot skade wat aan gewasse aangerig word deur patogeniese swamme. Dit is dus noodsaaklik om swamme en die interaksie tussen plante en swamme te bestudeer, en dit word al vir jare gedoen. Hoewel daar al baie geleer is in hierdie tydperk, is die volle meganismes van die verskeie maniere hoe swamme aanval en hoe plante hulleself verdedig, nog nie bekend nie. (Aerial 11)
Verskeie swamme maak staat op die aktiwiteit van selwand-afbrekende ensieme (SWAEe) om deur die plantselwand te breek en sodoende toegang tot voedingstowwe in die plantsel te fasiliteer. SWAEe is van die eerste ensieme wat tydens die begin van patogeniese aanval deur swamme afgeskei word en verskeie SWAEe word as noodsaaklike patogeniese faktore beskou. Endopoligalakturonases (ePGs) is SWAEe wat die homogalakturoniese dele van die plantselwand verteer en is noodsaaklike virulensie faktore vir ‘n aantal swamme, onder andere Botrytis cinerea. ‘n Belangrike weerstandsmeganisme van plante behels die inhibering van swam SWAEe om sodoende die patogeen-aanval te stop of te vertraag. Die poligalakturonase-inhiberende proteïne (PGIPs) van plante is selwand-geassosieerde SWAE-inhiberende proteïne wat spesifiek teen swam ePGs optree. Verskeie verskillende PGIPs vanuit verskillende plantspesies is tot dusver beskryf. Dit is bekend dat hulle differensiële inhiberende vermoëns het wat dikwels toegeskryf kan word aan slegs ‘n paar belangrike aminosuurvolgordeverskille in die leusien-ryke herhalende (LRH) aktiewe areas.

Die eerste wingerd PGIP is vantevore geïsoleer vanuit Vitis vinifera kultivar Pinotage (Vvpgip1) en gekarakteriseer. Hierdie Vvpgip1 geen is ooruitgedruk in die tabakspesie Nicotiana tabacum en was baie effektief om die weerstand van tabak teen die swam Botrytis cinerea te verhoog. Die ooruitdrukking van die transgeen, verhoogde PGIP aktiwiteit en goeie weerstand teen Botrytis cinerea is bevestig, en het gelei daartoe dat die transgeniese VvPGIP1 plantlyne geklassifiseer is as lyne met PGIP-spesifieke weerstandsfenotipes. ‘n Daaropvolgende transkriptomiese analise van die plantlyne het gewys dat hulle differensiële uitdrukking van selwand-geassosieerde gene…
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CHAPTER 1 (Arial 12)
The biology and pathogenesis of Fusarium oxysporum, causal agent of Fusarium wilt of higher plants (Arial 12)
INTRODUCTION (Arial 11)
Plant polygalacturonase-inhibiting proteins (PGIPs) specifically interact with and inhibit endopolygalacturonases (ePGs) secreted by invading fungal pathogens. PGIPs are known for their wide variable range of inhibitory properties towards different pathogens and the ePGs they secrete. This variability has been linked to small amino acid changes in the active sites of PGIPs that were most likely brought about by a long process of co-evolution, adaptation and counter-adaptation between ePGs and PGIPs. (Aerial 11)

Overexpressing….
Enzymes involved in pathogenicity (Arial 11)
There are a variety of enzymes involved….
Pectinases (Arial 11)
This is one of the enzymes……
CHAPTER 2 (Arial 12)
The functional analysis of Vitaceae polygalacturonase-inhibiting protein (PGIP) encoding genes overexpressed in tobacco (Arial 12)
ABSTRACT (Arial 11)
Plant polygalacturonase-inhibiting proteins (PGIPs) specifically interact with and inhibit endopolygalacturonases (ePGs) secreted by invading fungal pathogens. PGIPs are known for their wide variable range of inhibitory properties towards different pathogens and the ePGs they secrete. This variability has been linked to small amino acid changes in the active sites of PGIPs that were most likely brought about by a long process of co-evolution, adaptation and counter-adaptation between ePGs and PGIPs. (Aerial 11)

Previous work done…

INTRODUCTION (Arial 11)
The plant cell wall is targeted by plant pathogens in their different colonisation and infection strategies. Fungi and other pathogens secrete a number of cell wall degrading enzymes (CWDEs) that break down the complex plant cell wall structures during infection and colonisation (Cooper, 1984; Walton, 1994; Alghisi and Favaron, 1995; Ten Have et al., 2002). Among these CWDEs, endopolygalacturonases (ePGs) are some of the first enzymes secreted.  Apart from providing access to the plant host cells and nutrients to the colonising pathogen, elicitor-active oligogalacturonic acid (OGA) molecules have been shown to form from the enzymatic cell wall digestion by ePGs. (Aerial 11)
Plants…
MATERIALS AND METHODS (Arial 11)
Selection of pgip genes used in this study (Arial 11)
In a previous study done in our lab, 37 Vitaceae pgip-encoding genes were isolated and sequenced (Wentzel, 2005). Their deduced amino acid sequences were shown to be 95% homologous. They were grouped into a phylogenetic distance tree (Figure 3.1) based on the amino acid sequences of their Leucine Rich Repeat (LRR) active domains in comparison with that of the previously isolated and characterised Vvpgip1 from Pinotage (De Ascensao, 2001; Joubert et al., 2006). Using this distance tree, 14 different groups or subclades with identical LRR amino acid sequences were identified, of which one pgip per group was selected for use in this study (indicated in red on Figure 3.1). Table 3.1 shows the extent of the nucleotide and amino acid differentiation (also in the LRR domains) in comparison with the Vvpgip1 gene….
Construction of PGIP-plant expression vectors (Arial 11)
PGIP1 vector (Aerial 11)
Bacterial strains used in this study, as well as all plasmids used and generated are listed in Table 3.2. Two pgip-specific primers were used to amplify the different pgip genes (1002 bp ORFs) from previously constructed clones (Wentzel, 2005). The following primer sequences were used to amplify the PGIP sequences: forward - 5’-GTCGACATGGAGACTTCAAAAC-3’ (SalI restriction site underlined), reverse - 5’-TCTAGAACTTGCAGCTCTGGAGTGGAG-3’ (XbaI restriction site underlined). The amplified fragments were subcloned into the pGEM-T-Easy vector (Promega Corporation, Madison, USA), transformed into Escherichia coli and sequenced. The confirmed pgip sequences were then excised from pGEM-T-Easy with SalI and XbaI , and cloned into the XhoI (isoschizomer of SalI) and XbaI sites of the pART7 plant expression vector’s multiple cloning site. The NotI cassettes……
PGIP2 vector
CHAPTER 4 (Arial 12)
Conclusion (Arial 12)
With the global population expanding rapidly, the earth will soon be filled to capacity and every acre of fertile soil will be enormously valuable. Producing enough food to feed the multitudes is becoming more of a challenge with each passing year, and factors like climate change due to global warming are also putting extra strain on agriculture. Enormous losses to crops are also caused by pathogens that destroy or severely damage produce before and after harvest. Strategies to enhance the yield, nutritional value and disease resistance of agriculturally important plants are consequently essential. (Arial 11)

In this study, the successful overexpression of pgip genes from grapevine cultivars highly resistant to fungal pathogens, the determination of disease resistance of the resultant transgenic lines against the fungus B. cinerea, and the determination of down-regulated expression levels of an XTH enzyme involved in cell wall strengthening in the uninfected transgenic lines was achieved. In so doing, a valuable resource for the further investigation of the in vivo role of PGIPs in plant defence was created. 

The high levels of resistance against B. cinerea observed within a subset of the transgenic population should be further investigated by determining the interaction of these PGIPs with the individual ePGs of B. cinerea as well. Different ways to achieve this could include transient infiltration of the transgenic PGIP-overexpressing plants with Agrobacterium strains expressing the individual ePG enzymes, co-infiltration of Agrobacterium strains expressing one of the ePGs and one of the PGIPs, or isolation of the PGIPs from transgenic plant tissue followed by in vitro enzyme-inhibition assays with the individual B. cinerea ePGs. 

The range of…………
REFERENCE LIST (Arial 12)
Epidermal segments yielding M. laxa (mean %)





Incubation period (h)


○ Wet sterile     ● Wet unsterile     □ Humid sterile     ■ Humid unsterile
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50% Infection

		Flamekist				50% Infection values

						Linear		y = a + bx = 50

						Quadratic		y = a + bx +cx^2 = 50

								a		b		c		50% Inf.

		Isolate		2w		Moist-S		-0.742		0.199				255.0		Linear

						Wet-S		-0.207		1.135				44.2		Linear

				1w		Moist-S		4.847		0.253				178.5		Linear

						Wet-S		-18.205		5.346		-0.084		17.7		Quadratic

				Harvest		Moist-S		-4.265		0.992				54.7		Linear

						Wet-S		-11.965		5.946		-0.077		12.4		Quadratic

				Coldstored		Moist-S		-19.555		4.928		-0.077		21.0		Quadratic

						Wet-S		-23.806		7.294		-0.109		12.4		Quadratic

								a		b		c		50% Inf.

		Paraquat		2w		Moist-S		25.278		-0.284				-87.0		Linear

						Moist-NS		83.922		-4.859		0.091		45.1		Quadratic

								83.922		-4.859		0.091		8.3		Quadratic

						Wet-S		38.333		1.093				10.7		Linear

						Wet-NS		48.056		0.714				2.7		Linear

				1w		Moist-S		28.889		-0.048				-439.8		Linear

						Moist-NS		76.389		-0.093				283.8		Linear

						Wet-S		27.157		4.948		-0.075		5.0		Quadratic

						Wet-NS		32.81		4.854		-0.072		3.8		Quadratic

				Harvest		Moist-S		6.944		1.06				40.6		Linear

						Moist-NS		4.167		1.496				30.6		Linear

						Wet-S		18.43		6.522		-0.102		5.3		Quadratic

						Wet-NS		60		3.286		-0.052		-2.9		Quadratic

				Coldstored		Moist-S		18.562		5.735		-0.085		6.0		Quadratic

						Moist-NS		26.928		5.393		-0.081		4.6		Quadratic

						Wet-S		32.288		5.443		-0.085		3.4		Quadratic

						Wet-NS		65.229		2.844		-0.045		-5.0		Quadratic

								a		b		c		50% Inf.

		Control		2w		Moist-S		-2.778		0.293				180.1		Linear

						Moist-NS		0		0.215				232.6		Linear

						Wet-S		5.229		-1.087		0.055		40.1		Quadratic

						Wet-NS		16.34		-2.389		0.083		39.1		Quadratic

				1w		Moist-S		-2.778		0.579				91.2		Linear

						Moist-NS		1.111		0.227				215.4		Linear

						Wet-S		-16.993		3.955		-0.049		24.2		Quadratic

						Wet-NS		14.444		0.729				48.8		Linear

				Harvest		Moist-S		-5.556		0.872				63.7		Linear

						Moist-NS		6.111		1.177				37.3		Linear

						Wet-S		20.278		1.705				17.4		Linear

						Wet-NS		16.732		5.24		-0.073		7.0		Quadratic

				Coldstored		Moist-S		6.797		6.609		-0.098		7.3		Quadratic

						Moist-NS		24.837		5.932		-0.092		4.6		Quadratic

						Wet-S		14.641		6.52		-0.01		5.5		Quadratic

						Wet-NS		54.771		3.727		-0.059		-1.3		Quadratic

								a		b		c		0.0		Quadratic

								a		b				0.0		Linear





Isolate

		ISOLATE								y=a+bx (P-wrde van b)

										y=a+bx+cx^2 (P-wrde van c)

						Trt		a		b		c		P-wrde

		Pit hard.		1		I-Moist-S		4.464		-0.073				0.5768

		Pit hard.		2		I-Moist-NS		94.429		0.977		-0.038		0.0005

		Pit hard.		3		I-Wet-S		1.693		0.043				0.7441

		Pit hard.		4		I-Wet-NS		93.273		-2.884		0.024		0.0269

								3		6		12		24		48

						Moist-S [y=4.464-0.073x (P=0.5768)]		4.245		4.026		3.588		2.712		0.96

						Moist-NS [y=94.429+0.977x-0.038x^2 (P=0.0005)]		97.018		98.923		100.681		95.989		53.773

						Wet-S [y=1.693+0.043x (P=0.7441)]		1.822		1.951		2.209		2.725		3.757

						Wet-NS [y=93.273-2.884x+0.024x^2 (P=0.0269)]		84.837		76.833		62.121		37.881		10.137

						M-S-I		4.4		0		2.2		6.7		0

						M-S-II		0		17.8		2.2		0		0

						M-S-III		0		4.4		0		8.9		0

						M-NS-I		100		100		97.8		100		66.7

						M-NS-II		100		100		100		97.8		31.1

						M-NS-III		100		91.7		93.3		97.8		60

						W-S-I		0		0		2.7		2.8		2.2

						W-S-II		0		0		6.7		6.7		0

						W-S-III		0		2.8		6.7		0		6.7

						W-NS-I		86.7		33.3		88.9		68.9		2.2

						W-NS-II		97.8		91.7		88.9		20		8.3

						W-NS-III		93.3		40		72.2		0		22.2

		2 weeks		1		I-Moist-S		0.742		0.199				0.5329

		2 weeks		2		I-Moist-NS		109.05		-2.342		0.043		0.0796

		2 weeks		3		I-Wet-S		-0.207		1.135				0.0005

		2 weeks		4		I-Wet-NS		109.642		-4.339		0.07		0.0043

								3		6		12		24		48

						Moist-S [y=-0.742+0.199x (P=0.5329)]		1.339		1.936		3.13		5.518		10.294

						Moist-NS [y=109.05-2.342x+0.043x^2 (P=0.0796)]		102.411		96.546		87.138		77.61		95.706

						Wet-S [y=-0.207+1.135x (P=0.0005)]		3.198		6.603		13.413		27.033		54.273

						Wet-NS [y=109.642-4.339x+0.07x^2 (P=0.0043)]		97.255		86.128		67.654		45.826		62.65

						M-S-I		0		6.7		8.9		0		8.9

						M-S-II		6.7		0		0		2.2		17.8

						M-S-III		2.2		0		0		4.4		8.9

						M-NS-I		100		100		100		14.8		100

						M-NS-II		100		77.8		97.8		100		100

						M-NS-III		100		100		100		97.2		88.9

						W-S-I		2.2		15.6		26.7		2.2		69.4

						W-S-II		2.2		4.4		20		20		68.9

						W-S-III		0		4.4		4.4		44.4		28.9

						W-NS-I		97.8		93.3		84.4		11.1		62.2

						W-NS-II		100		46.7		91.1		33.3		77.8

						W-NS-III		100		82.2		77.8		70.4		53.3

		1 week		1		I-Moist-S		4.847		0.253				0.4005

		1 week		2		I-Moist-NS		97.782		-0.384				0.2047

		1 week		3		I-Wet-S		-18.205		5.346		-0.084		0.0003

		1 week		4		I-Wet-NS		94.287		-0.521				0.0856

								3		6		12		24		48

						Moist-S [y=4.847+0.253x (P=0.4005)]		5.606		6.365		7.883		10.919		16.991

						Moist-NS [y=97.782-0.384x (P=0.2047)]		96.63		95.478		93.174		88.566		79.35

						Wet-S [y=-18.205+5.346x-0.084x^2 (P=0.0003)]		-2.923		10.847		33.851		61.715		44.867

						Wet-NS [y=94.287-0.521x (P=0.0856)]		92.724		91.161		88.035		81.783		69.279

						M-S-I		0		0		4.4		2.2		26.7

						M-S-II		0		2.2		22.2		8.9		5.6

						M-S-III		13.3		0		17.8		26.7		13.3

						M-NS-I		77.8		100		88.9		100		91.1

						M-NS-II		88.9		97.8		95.6		93.3		44.4

						M-NS-III		100		100		100				93.3

						W-S-I		0		4.4		42.2		84.4		62.2

						W-S-II		0		0		53.3		24.4		13.3

						W-S-III		2.2		0		31.1		66.7		58.3

						W-NS-I		81.5		100		82.2		100		80

						W-NS-II		95.6		77.8		97.8		82.2		50

						W-NS-III		88.9		97.8		84.4				68.9

		Harvest		1		I-Moist-S		-4.265		0.992				0.0019

		Harvest		2		I-Moist-NS		86.496		0.113				0.7189

		Harvest		3		I-Wet-S		-11.965		5.946		-0.077		0.0011

		Harvest		4		I-Wet-NS		84.3		0.321				0.3081

								3		6		12		24		48

						Moist-S [y=-4.265+0.992x (P=0.0019)]		-1.289		1.687		7.639		19.543		43.351

						Moist-NS [y=86.496+0.113x (P=0.7189)]		86.835		87.174		87.852		89.208		91.92

						Wet-S [y=-11.965+5.946x-0.077x^2 (P=0.0011)]		5.18		20.939		48.299		86.387		96.035

						Wet-NS [y=84.3+0.321x (P=0.3081)]		85.263		86.226		88.152		92.004		99.708

						M-S-I		0		4.4		19.4		6.7		75.6

						M-S-II		0		2.2		4.4		15.6		40

						M-S-III		0		2.2		6.7		11.1		24.4

						M-NS-I		83.3		100		100		86.7		100

						M-NS-II		97.8		100		95.6		47.2		95.6

						M-NS-III		62.2		100		80		80.6		100

						W-S-I		0		11.1		84.4		84.4		100

						W-S-II		2.2		22.2		51.1		80		100

						W-S-III		0		22.2		51.1		68.9		88.9

						W-NS-I		91.7		100		100		95.6		100

						W-NS-II		93.3		86.7		100		86.7		100

						W-NS-III		44.4		80.6		86.1		95.6		93.3

		Coldstored		1		I-Moist-S		-19.555		4.928		-0.077		0.0023

		Coldstored		2		I-Moist-NS		61.918		3.141		-0.062		0.0141

		Coldstored		3		I-Wet-S		-23.806		7.294		-0.109		0.0001

		Coldstored		4		I-Wet-NS		39.608		4.331		-0.077		0.0023

								3		6		12		24		48

						Moist-S [y=-19.555+4.928x-0.077x^2 (P=0.0023)]		-5.464		7.241		28.493		54.365		39.581

						Moist-NS [y=61.918+3.141x-0.062x^2 (P=0.0141)]		70.783		78.532		90.682		101.59		69.838

						Wet-S [y=-23.806+7.294x-0.109x^2 (P=0.0001)]		-2.905		16.034		48.026		88.466		75.17

						Wet-NS [y=39.608+4.331x-0.077x^2 (P=0.0023)]		51.908		62.822		80.492		99.2		70.088

						M-S-I		0		0		42.2		73.3		8.9

						M-S-II		0		4.4		22.2		37.8		71.1

						M-S-III		0		0		15.6		60		37.8

						M-NS-I		38.9		96.3		94.4		97.8		50

						M-NS-II		51.1		86.7		91.7		97.8		86.1

						M-NS-III		91.1		91.7		86.1		100		77.8

						W-S-I		0		6.7		73.3		80		51.1

						W-S-II		0		11.1		53.3		93.3		82.2

						W-S-III		2.2		8.9		31.1		88.9		93.3
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Figure 2.  Effect of wetness regime and incubation period on the surface colonising ability and infectivity of solitary Monilinia laxa germlings on Flamekist nectarine fruit at pit hardening (A), 2 wk before harvest (B), harvest stage (C) and after cold storage (D).  Surface colonising ability is represented by the percentage segments removed from unsterile fruit at each incubation period that yielded the pathogen after 14 days incubation.  Infectivity is represented by the percentage segments removed from surface-sterilised fruit that yielded the pathogen.  Points represent actual means from three experiments, whereas lines represent predicted values based on linear or quadratic regression equations derived from the point data.

Moist-S [y=4.464-0.073x (P=0.5768)]

Moist-NS [y=94.429+0.977x-0.038x^2 (P=0.0005)]

Wet-S [y=1.693+0.043x (P=0.7441)]

Wet-NS [y=93.273-2.884x+0.024x^2 (P=0.0269)]

M-S-I

M-S-II

M-S-III

M-NS-I

M-NS-II

M-NS-III

W-S-I

W-S-II

W-S-III

W-NS-I

W-NS-II

W-NS-III

A

Moist-S [y=-4.265+0.992x (P=0.0019)]

Moist-NS [y=86.496+0.113x (P=0.7189)]

Wet-S [y=-11.965+5.946x-0.077x^2 (P=0.0011)]

Wet-NS [y=84.3+0.321x (P=0.3081)]

M-S-I

M-S-II

M-S-III

M-NS-I

M-NS-II

M-NS-III

W-S-I

W-S-II

W-S-III

W-NS-I

W-NS-II

W-NS-III

C



Paraquat

		



Moist-S [y=-19.555+4.928x-0.077x^2 (P=0.0023)]

Moist-NS [y=61.918+3.141x-0.062x^2 (P=0.0141)]

Wet-S [y=-23.806+7.294x-0.109x^2 (P=0.0001)]

Wet-NS [y=39.608+4.331x-0.077x^2 (P=0.0023)]

M-S-I

M-S-II

M-S-III

M-NS-I

M-NS-II

M-NS-III

W-S-I

W-S-II

W-S-III

W-NS-I

W-NS-II

W-NS-III

D



		CONTROL								y=a+bx (P-wrde van b)

										y=a+bx+cx^2 (P-wrde van c)

						Trt		a		b		c		P-wrde

		Pit hard.		5		I-Moist-S		0		0				1

		Pit hard.		6		I-Moist-NS		0		0				1

		Pit hard.		7		I-Wet-S		0		0				1

		Pit hard.		8		I-Wet-NS		0		0				1

								3		6		12		24		48

						Moist-S [y=0 (P=1.0)]		0		0		0		0		0

						Moist-NS [y=0 (P=1.0)]		0		0		0		0		0

						Wet-S [y=0 (P=1.0)]		0		0		0		0		0

						Wet-NS [y=0 (P=1.0)]		0		0		0		0		0

						M-S-I		0		0		0		0		0

						M-S-II		0		0		0		0		0

						M-S-III		0		0		0		0		0

						M-NS-I		0		0		0		0		0

						M-NS-II		0		0		0		0		0

						M-NS-III		0		0		0		0		0

						W-S-I		0		0		0		0		0

						W-S-II		0		0		0		0		0

						W-S-III		0		0		0		0		0

						W-NS-I		0		0		0		0		0

						W-NS-II		0		0		0		0		0

						W-NS-III		0		0		0		0		0

		2 weeks		5		I-Moist-S		-2.778		0.293				0.3599

		2 weeks		6		I-Moist-NS		0		0.215				0.5009

		2 weeks		7		I-Wet-S		5.229		-1.087		0.055		0.0253

		2 weeks		8		I-Wet-NS		16.34		-2.389		0.083		0.0008

								3		6		12		24		48

						Moist-S [y=-2.778+0.293x (P=0.3599)]		-1.899		-1.02		0.738		4.254		11.286

						Moist-NS [y=0.215x (P=0.5009)]		0.645		1.29		2.58		5.16		10.32

						Wet-S [y=5.229-1.087x+0.055x^2 (P=0.0253)]		2.463		0.687		0.105		10.821		79.773

						Wet-NS [y=16.34-2.389x+0.083x^2 (P=0.0008)]		9.92		4.994		-0.376		6.812		92.9

						M-S-I		0		0		0		0		0

						M-S-II		0		0		0		0		20

						M-S-III		0		0		0		0		20

						M-NS-I		20		0		0		0		0

						M-NS-II		0		0		0		0		20

						M-NS-III		0		0		0		0		20

						W-S-I		0		0		20		0		60

						W-S-II		0		0		0		20		80

						W-S-III		0		0		0		0		100

						W-NS-I		0		40		0		0		80

						W-NS-II		0		0		20		0		100

						W-NS-III		0		0		0		0		100

		1 week		5		I-Moist-S		-2.778		0.579				0.0553

		1 week		6		I-Moist-NS		1.111		0.227				0.4505

		1 week		7		I-Wet-S		-16.993		3.955		-0.049		0.0324

		1 week		8		I-Wet-NS		14.444		0.729				0.0163

								3		6		12		24		48

						Moist-S [y=-2.778+0.579x (P=0.0553)]		-1.041		0.696		4.17		11.118		25.014

						Moist-NS [y=1.111+0.227x (P=0.4505)]		1.792		2.473		3.835		6.559		12.007

						Wet-S [y=-16.993+3.955x-0.049x^2 (P=0.0324)]		-5.569		4.973		23.411		49.703		59.951

						Wet-NS [y=14.444+0.729x (P=0.0163)]		16.631		18.818		23.192		31.94		49.436

						M-S-I		0		0		0		0		40

						M-S-II		0		0		0		20		20

						M-S-III		0		0		20		0		20

						M-NS-I		0		0		0		20		0

						M-NS-II		0		0		0		20		0

						M-NS-III		0		0		0		20		20

						W-S-I		0		0		40		80		80

						W-S-II		0		0		20		40		40

						W-S-III		0		0		0		40		60

						W-NS-I		0		0		20		60		20

						W-NS-II		20		0		80		20		40

						W-NS-III		40		0		20		20		80

		Harvest		5		I-Moist-S		-5.556		0.872				0.0061

		Harvest		6		I-Moist-NS		6.111		1.177				0.0002

		Harvest		7		I-Wet-S		20.278		1.705				0.0001

		Harvest		8		I-Wet-NS		16.732		5.24		-0.073		0.0021

								3		6		12		24		48

						Moist-S [y=-5.556+0.872x (P=0.0061)]		-2.94		-0.324		4.908		15.372		36.3

						Moist-NS [y=6.111+1.177x (P=0.0002)]		9.642		13.173		20.235		34.359		62.607

						Wet-S [y=20.278+1.705x (P=0.0001)]		25.393		30.508		40.738		61.198		102.118

						Wet-NS [y=16.732+5.24x-0.073x^2 (P=0.0021)]		31.795		45.544		69.1		100.444		100.06

						M-S-I		0		0		0		0		40

						M-S-II		0		0		0		20		60

						M-S-III		0		0		20		0		20

						M-NS-I		0		40		0		40		60

						M-NS-II		0		0		20		20		100

						M-NS-III		20		40		20		20		40

						W-S-I		20		40		80		40		100

						W-S-II		20		0		80		40		100

						W-S-III		0		20		60		80		100

						W-NS-I		20		60		100		100		100

						W-NS-II		60		20		60		100		100

						W-NS-III		0		80		40		100		100

		Coldstored		5		I-Moist-S		6.797		6.609		-0.098		0.0001

		Coldstored		6		I-Moist-NS		24.837		5.932		-0.092		0.0003

		Coldstored		7		I-Wet-S		14.641		6.52		-0.01		0.0001

		Coldstored		8		I-Wet-NS		54.771		3.727		-0.059		0.0191

								3		6		12		24		48

						Moist-S [y=6.797+6.609x-0.098x^2 (P=0.0001)]		25.742		42.923		71.993		108.965		98.237

						Moist-NS [y=24.837+5.932x-0.092x^2 (P=0.0003)]		41.805		57.117		82.773		114.213		97.605

						Wet-S [y=14.641+6.52x-0.01x^2 (P=0.0001)]		34.111		53.401		91.441		165.361		304.561

						Wet-NS [y=54.771+3.727x-0.059x^2 (P=0.0191)]		65.421		75.009		90.999		110.235		97.731

						M-S-I		0		60		100		100		100

						M-S-II		0		60		60		80		100

						M-S-III		0		80		100		100		100

						M-NS-I		20		80		80		100		100

						M-NS-II		0		80		100		100		100

						M-NS-III		20		100		100		100		100

						W-S-I		20		80		100		100		100

						W-S-II		0		40		100		100		100

						W-S-III		20		80		80		100		100

						W-NS-I		60		80		100		100		100

						W-NS-II		20		100		100		100		100

						W-NS-III		60		100		100		100		100



Epidermal segments yielding M. laxa (mean %)

Incubation period (h)

- Humid sterile
- Humid unsterile

- Wet sterile
- Wet unsterile

Figure 4.  Effect of wetness and incubation period (x-axis) on the infectivity of solitary conidia of Monilinia laxa dispersed dry on Flamekist nectarine fruit from the pit hardening, two weeks before harvest, one week before harvest, harvest stages, and coldstored fruit.  Infectivity is represented by the percentage actual decay by the pathogen (y-axis) following dry-incubation of sterilized or not-sterilized fruit after moist- or wet-incubation.  Lines represent values predicted by regression analyses with P < 0.05 providing strong evidence agains the H0-hypothesis that no change occurs over time.
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Figure 3.  Effect of wetness regime and incubation period on disease expression by solitary Monilinia laxa germlings on Flamekist nectarine fruit at pit hardening (A), 2 wk before harvest (B), harvest stage (C) and after cold storage (D).  Fruits were incubated at a specific wetness regime, then kept dry.  Points represent mean percentages decayed fruit recorded in three experiments, whereas lines represent predicted values based on linear or quadratic regression equations derived from the point data.
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		PARAQUAT								y=a+bx (P-wrde van b)

										y=a+bx+cx^2 (P-wrde van c)

						Trt		a		b		c		P-wrde

		Pit hard.		9		I-Moist-S		0		0				1

		Pit hard.		10		I-Moist-NS		0		0				1

		Pit hard.		11		I-Wet-S		0		0				1

		Pit hard.		12		I-Wet-NS		0		0				1

								3		6		12		24		48

						Moist-S [y=0 (P=1.0)]		0		0		0		0		0

						Moist-NS [y=0 (P=1.0)]		0		0		0		0		0

						Wet-S [y=0 (P=1.0)]		0		0		0		0		0

						Wet-NS [y=0 (P=1.0)]		0		0		0		0		0

						M-S-I		0		0		0		0		0

						M-S-II		0		0		0		0		0

						M-S-III		0		0		0		0		0

						M-NS-I		0		0		0		0		0

						M-NS-II		0		0		0		0		0

						M-NS-III		0		0		0		0		0

						W-S-I		0		0		0		0		0

						W-S-II		0		0		0		0		0

						W-S-III		0		0		0		0		0

						W-NS-I		0		0		0		0		0

						W-NS-II		0		0		0		0		0

						W-NS-III		0		0		0		0		0

		2 weeks		9		I-Moist-S		25.278		-0.284				0.3747

		2 weeks		10		I-Moist-NS		83.922		-4.859		0.091		0.0003

		2 weeks		11		I-Wet-S		38.333		1.093				0.0008

		2 weeks		12		I-Wet-NS		48.056		0.714				0.0265

								3		6		12		24		48

						Moist-S [y=25.278-0.284x (P=0.3747)]		24.426		23.574		21.87		18.462		11.646

						Moist-NS [y=83.922-4.859x+0.091x^2 (P=0.0003)]		70.164		58.044		38.718		19.722		60.354

						Wet-S [y=38.333+1.093x (P=0.0008)]		41.612		44.891		51.449		64.565		90.797

						Wet-NS [y=48.056+0.714x (P=0.0265)]		50.198		52.34		56.624		65.192		82.328

						M-S-I		20		0		40		0		0

						M-S-II		40		0		40		40		20

						M-S-III		60		0		20		0		20

						M-NS-I		60		40		40		20		60

						M-NS-II		80		60		40		20		40

						M-NS-III		80		60		40		20		80

						W-S-I		40		20		100		0		100

						W-S-II		40		20		80		40		80

						W-S-III		40		40		80		100		100

						W-NS-I		40		60		100		0		80

						W-NS-II		60		20		80		60		80

						W-NS-III		80		0		80		80		100

		1 week		9		I-Moist-S		28.889		-0.048				0.8737

		1 week		10		I-Moist-NS		76.389		-0.093				0.7581

		1 week		11		I-Wet-S		27.157		4.948		-0.075		0.0011

		1 week		12		I-Wet-NS		32.81		4.854		-0.072		0.0016

								3		6		12		24		48

						Moist-S [y=28.889-0.048x (P=0.8737)]		28.745		28.601		28.313		27.737		26.585

						Moist-NS [y=76.389-0.093x (P=0.7581)]		76.11		75.831		75.273		74.157		71.925

						Wet-S [y=27.157+4.948x-0.075x^2 (P=0.0011)]		41.326		54.145		75.733		102.709		91.861

						Wet-NS [y=32.81+4.854x-0.072x^2 (P=0.0016)]		46.724		59.342		80.69		107.834		99.914

						M-S-I		0		40		40		0		20

						M-S-II		0		40		80		0		20

						M-S-III		20		20		60		40		40

						M-NS-I		60		80		80		40		80

						M-NS-II		80		100		80		40		80

						M-NS-III		80		80		80		80		80

						W-S-I		20		80		60		100		100

						W-S-II		40		20		100		100		100

						W-S-III		60		60		80		100		75

						W-NS-I		20		0		100		100		100

						W-NS-II		60		60		100		100		100

						W-NS-III		80		60		100		100		100

		Harvest		9		I-Moist-S		6.944		1.06				0.0009

		Harvest		10		I-Moist-NS		4.167		1.496				0.0001

		Harvest		11		I-Wet-S		18.43		6.522		-0.102		0.0001

		Harvest		12		I-Wet-NS		60		3.286		-0.052		0.0278

								3		6		12		24		48

						Moist-S [y=6.944+1.06x (P=0.0009)]		10.124		13.304		19.664		32.384		57.824

						Moist-NS [y=4.167+1.496x (P=0.0001)]		8.655		13.143		22.119		40.071		75.975

						Wet-S [y=18.43+6.522x-0.102x^2 (P=0.0001)]		37.078		53.89		82.006		116.206		96.478

						Wet-NS [y=60+3.286x-0.052x^2 (P=0.0278)]		69.39		77.844		91.944		108.912		97.92

						M-S-I		0		0		20		40		80

						M-S-II		0		20		20		60		40

						M-S-III		20		0		40		20		40

						M-NS-I		20		0		40		20		100

						M-NS-II		0		20		0		40		100

						M-NS-III		40		0		20		40		40

						W-S-I		0		100		100		100		100

						W-S-II		40		80		100		100		100

						W-S-III		0		40		100		100		100

						W-NS-I		80		80		100		100		100

						W-NS-II		40		100		100		100		100

						W-NS-III		40		100		100		100		100

		Coldstored		9		I-Moist-S		18.562		5.735		-0.085		0.0008

		Coldstored		10		I-Moist-NS		26.928		5.393		-0.081		0.0013

		Coldstored		11		I-Wet-S		32.288		5.443		-0.085		0.0008

		Coldstored		12		I-Wet-NS		65.229		2.844		-0.045		0.0733

								3		6		12		24		48

						Moist-S [y=18.562+5.735x-0.085x^2 (P=0.0008)]		35.002		49.912		75.142		107.242		98.002

						Moist-NS [y=26.928+5.393x-0.081x^2 (P=0.0013)]		42.378		56.37		79.98		109.704		99.168

						Wet-S [y=32.288+5.443x-0.085x^2 (P=0.0008)]		47.852		61.886		85.364		113.96		97.712

						Wet-NS [y=65.229+2.844x-0.045x^2 (P=0.0733)]		73.356		80.673		92.877		107.565		98.061

						M-S-I		80		40		100		100		100

						M-S-II		0		40		100		100		100

						M-S-III		40		20		80		100		100

						M-NS-I		20		60		100		100		100

						M-NS-II		40		40		100		100		100

						M-NS-III		40		80		80		100		100

						W-S-I		20		80		100		100		100

						W-S-II		20		100		100		100		100

						W-S-III		40		60		100		100		100

						W-NS-I		40		100		100		100		100

						W-NS-II		60		80		100		100		100

						W-NS-III		80		100		100		100		100



Decayed fruit (mean %)

Incubation period (h)

- Humid sterile
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Figure 3.  Effect of wetness and incubation period (x-axis) on the infectivity of solitary conidia of Monilinia laxa dispersed dry on Flamekist nectarine fruit from the pit hardening, two weeks before harvest, one week before harvest, harvest stages, and coldstored fruit.  Infectivity is represented by the percentage decay by the pathogen (y-axis) following paraquat treatment of sterilized or not-sterilized fruit after moist- or wet-incubation.  Lines represent values predicted by regression analyses with P < 0.05 providing strong evidence agains the H0-hypothesis that no change occurs over time.
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Figure 4.  Effect of wetness regime and incubation period on disease expression by solitary Monilinia laxa germlings on Flamekist nectarine fruit at pit hardening (A), 2 wk before harvest (B), harvest stage (C) and after cold storage (D).  Fruits were removed after each incubation period at a given wetness regime, immersed in 3% paraquat and rinsed in water, then kept dry.  Points represent mean percentages decayed fruit recorded in three experiments, whereas lines represent predicted values based on linear or quadratic regression equations derived from the point data.
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50% Infection

		Flamekist				50% Infection values

						Linear		y = a + bx = 50

						Quadratic		y = a + bx +cx^2 = 50

								a		b		c		50% Inf.

		Isolate		2w		Moist-S		-0.742		0.199				255.0		Linear

						Wet-S		-0.207		1.135				44.2		Linear

				1w		Moist-S		4.847		0.253				178.5		Linear

						Wet-S		-18.205		5.346		-0.084		17.7		Quadratic

				Harvest		Moist-S		-4.265		0.992				54.7		Linear

						Wet-S		-11.965		5.946		-0.077		12.4		Quadratic

				Coldstored		Moist-S		-19.555		4.928		-0.077		21.0		Quadratic

						Wet-S		-23.806		7.294		-0.109		12.4		Quadratic

								a		b		c		50% Inf.

		Paraquat		2w		Moist-S		25.278		-0.284				-87.0		Linear

						Moist-NS		83.922		-4.859		0.091		45.1		Quadratic

								83.922		-4.859		0.091		8.3		Quadratic

						Wet-S		38.333		1.093				10.7		Linear

						Wet-NS		48.056		0.714				2.7		Linear

				1w		Moist-S		28.889		-0.048				-439.8		Linear

						Moist-NS		76.389		-0.093				283.8		Linear

						Wet-S		27.157		4.948		-0.075		5.0		Quadratic

						Wet-NS		32.81		4.854		-0.072		3.8		Quadratic

				Harvest		Moist-S		6.944		1.06				40.6		Linear

						Moist-NS		4.167		1.496				30.6		Linear

						Wet-S		18.43		6.522		-0.102		5.3		Quadratic

						Wet-NS		60		3.286		-0.052		-2.9		Quadratic

				Coldstored		Moist-S		18.562		5.735		-0.085		6.0		Quadratic

						Moist-NS		26.928		5.393		-0.081		4.6		Quadratic

						Wet-S		32.288		5.443		-0.085		3.4		Quadratic

						Wet-NS		65.229		2.844		-0.045		-5.0		Quadratic

								a		b		c		50% Inf.

		Control		2w		Moist-S		-2.778		0.293				180.1		Linear

						Moist-NS		0		0.215				232.6		Linear

						Wet-S		5.229		-1.087		0.055		40.1		Quadratic

						Wet-NS		16.34		-2.389		0.083		39.1		Quadratic

				1w		Moist-S		-2.778		0.579				91.2		Linear

						Moist-NS		1.111		0.227				215.4		Linear

						Wet-S		-16.993		3.955		-0.049		24.2		Quadratic

						Wet-NS		14.444		0.729				48.8		Linear

				Harvest		Moist-S		-5.556		0.872				63.7		Linear

						Moist-NS		6.111		1.177				37.3		Linear

						Wet-S		20.278		1.705				17.4		Linear

						Wet-NS		16.732		5.24		-0.073		7.0		Quadratic

				Coldstored		Moist-S		6.797		6.609		-0.098		7.3		Quadratic

						Moist-NS		24.837		5.932		-0.092		4.6		Quadratic

						Wet-S		14.641		6.52		-0.01		5.5		Quadratic

						Wet-NS		54.771		3.727		-0.059		-1.3		Quadratic

								a		b		c		0.0		Quadratic

								a		b				0.0		Linear





Isolate

		ISOLATE								y=a+bx (P-wrde van b)

										y=a+bx+cx^2 (P-wrde van c)

						Trt		a		b		c		P-wrde

		Pit hard.		1		I-Moist-S		4.464		-0.073				0.5768

		Pit hard.		2		I-Moist-NS		94.429		0.977		-0.038		0.0005

		Pit hard.		3		I-Wet-S		1.693		0.043				0.7441

		Pit hard.		4		I-Wet-NS		93.273		-2.884		0.024		0.0269

								3		6		12		24		48

						Moist-S [y=4.464-0.073x (P=0.5768)]		4.245		4.026		3.588		2.712		0.96

						Moist-NS [y=94.429+0.977x-0.038x^2 (P=0.0005)]		97.018		98.923		100.681		95.989		53.773

						Wet-S [y=1.693+0.043x (P=0.7441)]		1.822		1.951		2.209		2.725		3.757

						Wet-NS [y=93.273-2.884x+0.024x^2 (P=0.0269)]		84.837		76.833		62.121		37.881		10.137

						M-S-I		4.4		0		2.2		6.7		0

						M-S-II		0		17.8		2.2		0		0

						M-S-III		0		4.4		0		8.9		0

						M-NS-I		100		100		97.8		100		66.7

						M-NS-II		100		100		100		97.8		31.1

						M-NS-III		100		91.7		93.3		97.8		60

						W-S-I		0		0		2.7		2.8		2.2

						W-S-II		0		0		6.7		6.7		0

						W-S-III		0		2.8		6.7		0		6.7

						W-NS-I		86.7		33.3		88.9		68.9		2.2

						W-NS-II		97.8		91.7		88.9		20		8.3

						W-NS-III		93.3		40		72.2		0		22.2

		2 weeks		1		I-Moist-S		0.742		0.199				0.5329

		2 weeks		2		I-Moist-NS		109.05		-2.342		0.043		0.0796

		2 weeks		3		I-Wet-S		-0.207		1.135				0.0005

		2 weeks		4		I-Wet-NS		109.642		-4.339		0.07		0.0043

								3		6		12		24		48

						Moist-S [y=-0.742+0.199x (P=0.5329)]		1.339		1.936		3.13		5.518		10.294

						Moist-NS [y=109.05-2.342x+0.043x^2 (P=0.0796)]		102.411		96.546		87.138		77.61		95.706

						Wet-S [y=-0.207+1.135x (P=0.0005)]		3.198		6.603		13.413		27.033		54.273

						Wet-NS [y=109.642-4.339x+0.07x^2 (P=0.0043)]		97.255		86.128		67.654		45.826		62.65

						M-S-I		0		6.7		8.9		0		8.9

						M-S-II		6.7		0		0		2.2		17.8

						M-S-III		2.2		0		0		4.4		8.9

						M-NS-I		100		100		100		14.8		100

						M-NS-II		100		77.8		97.8		100		100

						M-NS-III		100		100		100		97.2		88.9

						W-S-I		2.2		15.6		26.7		2.2		69.4

						W-S-II		2.2		4.4		20		20		68.9

						W-S-III		0		4.4		4.4		44.4		28.9

						W-NS-I		97.8		93.3		84.4		11.1		62.2

						W-NS-II		100		46.7		91.1		33.3		77.8

						W-NS-III		100		82.2		77.8		70.4		53.3

		1 week		1		I-Moist-S		4.847		0.253				0.4005

		1 week		2		I-Moist-NS		97.782		-0.384				0.2047

		1 week		3		I-Wet-S		-18.205		5.346		-0.084		0.0003

		1 week		4		I-Wet-NS		94.287		-0.521				0.0856

								3		6		12		24		48

						Moist-S [y=4.847+0.253x (P=0.4005)]		5.606		6.365		7.883		10.919		16.991

						Moist-NS [y=97.782-0.384x (P=0.2047)]		96.63		95.478		93.174		88.566		79.35

						Wet-S [y=-18.205+5.346x-0.084x^2 (P=0.0003)]		-2.923		10.847		33.851		61.715		44.867

						Wet-NS [y=94.287-0.521x (P=0.0856)]		92.724		91.161		88.035		81.783		69.279

						M-S-I		0		0		4.4		2.2		26.7

						M-S-II		0		2.2		22.2		8.9		5.6

						M-S-III		13.3		0		17.8		26.7		13.3

						M-NS-I		77.8		100		88.9		100		91.1

						M-NS-II		88.9		97.8		95.6		93.3		44.4

						M-NS-III		100		100		100				93.3

						W-S-I		0		4.4		42.2		84.4		62.2

						W-S-II		0		0		53.3		24.4		13.3

						W-S-III		2.2		0		31.1		66.7		58.3

						W-NS-I		81.5		100		82.2		100		80

						W-NS-II		95.6		77.8		97.8		82.2		50

						W-NS-III		88.9		97.8		84.4				68.9

		Harvest		1		I-Moist-S		-4.265		0.992				0.0019

		Harvest		2		I-Moist-NS		86.496		0.113				0.7189

		Harvest		3		I-Wet-S		-11.965		5.946		-0.077		0.0011

		Harvest		4		I-Wet-NS		84.3		0.321				0.3081

								3		6		12		24		48

						Moist-S [y=-4.265+0.992x (P=0.0019)]		-1.289		1.687		7.639		19.543		43.351

						Moist-NS [y=86.496+0.113x (P=0.7189)]		86.835		87.174		87.852		89.208		91.92

						Wet-S [y=-11.965+5.946x-0.077x^2 (P=0.0011)]		5.18		20.939		48.299		86.387		96.035

						Wet-NS [y=84.3+0.321x (P=0.3081)]		85.263		86.226		88.152		92.004		99.708

						M-S-I		0		4.4		19.4		6.7		75.6

						M-S-II		0		2.2		4.4		15.6		40

						M-S-III		0		2.2		6.7		11.1		24.4

						M-NS-I		83.3		100		100		86.7		100

						M-NS-II		97.8		100		95.6		47.2		95.6

						M-NS-III		62.2		100		80		80.6		100

						W-S-I		0		11.1		84.4		84.4		100

						W-S-II		2.2		22.2		51.1		80		100

						W-S-III		0		22.2		51.1		68.9		88.9

						W-NS-I		91.7		100		100		95.6		100

						W-NS-II		93.3		86.7		100		86.7		100

						W-NS-III		44.4		80.6		86.1		95.6		93.3

		Coldstored		1		I-Moist-S		-19.555		4.928		-0.077		0.0023

		Coldstored		2		I-Moist-NS		61.918		3.141		-0.062		0.0141

		Coldstored		3		I-Wet-S		-23.806		7.294		-0.109		0.0001

		Coldstored		4		I-Wet-NS		39.608		4.331		-0.077		0.0023

								3		6		12		24		48

						Moist-S [y=-19.555+4.928x-0.077x^2 (P=0.0023)]		-5.464		7.241		28.493		54.365		39.581

						Moist-NS [y=61.918+3.141x-0.062x^2 (P=0.0141)]		70.783		78.532		90.682		101.59		69.838

						Wet-S [y=-23.806+7.294x-0.109x^2 (P=0.0001)]		-2.905		16.034		48.026		88.466		75.17

						Wet-NS [y=39.608+4.331x-0.077x^2 (P=0.0023)]		51.908		62.822		80.492		99.2		70.088

						M-S-I		0		0		42.2		73.3		8.9

						M-S-II		0		4.4		22.2		37.8		71.1

						M-S-III		0		0		15.6		60		37.8

						M-NS-I		38.9		96.3		94.4		97.8		50

						M-NS-II		51.1		86.7		91.7		97.8		86.1

						M-NS-III		91.1		91.7		86.1		100		77.8

						W-S-I		0		6.7		73.3		80		51.1

						W-S-II		0		11.1		53.3		93.3		82.2

						W-S-III		2.2		8.9		31.1		88.9		93.3

						W-NS-I		22.2		91.7		100		97.8		46.7

						W-NS-II		33.3		75.6		84.4		88.9		97.8

						W-NS-III		55.6		77.8		55.6		97.8		68.9
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Moist-S [y=-0.742+0.199x (P=0.5329)]
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Figure 2.  Effect of wetness regime and incubation period on the surface colonising ability and infectivity of solitary Monilinia laxa germlings on Flamekist nectarine fruit at pit hardening (A), 2 wk before harvest (B), harvest stage (C) and after cold storage (D).  Surface colonising ability is represented by the percentage segments removed from unsterile fruit at each incubation period that yielded the pathogen after 14 days incubation.  Infectivity is represented by the percentage segments removed from surface-sterilised fruit that yielded the pathogen.  Points represent actual means from three experiments, whereas lines represent predicted values based on linear or quadratic regression equations derived from the point data.
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		CONTROL								y=a+bx (P-wrde van b)

										y=a+bx+cx^2 (P-wrde van c)

						Trt		a		b		c		P-wrde

		Pit hard.		5		I-Moist-S		0		0				1

		Pit hard.		6		I-Moist-NS		0		0				1

		Pit hard.		7		I-Wet-S		0		0				1

		Pit hard.		8		I-Wet-NS		0		0				1

								3		6		12		24		48

						Moist-S [y=0 (P=1.0)]		0		0		0		0		0

						Moist-NS [y=0 (P=1.0)]		0		0		0		0		0

						Wet-S [y=0 (P=1.0)]		0		0		0		0		0

						Wet-NS [y=0 (P=1.0)]		0		0		0		0		0

						M-S-I		0		0		0		0		0

						M-S-II		0		0		0		0		0

						M-S-III		0		0		0		0		0

						M-NS-I		0		0		0		0		0

						M-NS-II		0		0		0		0		0

						M-NS-III		0		0		0		0		0

						W-S-I		0		0		0		0		0

						W-S-II		0		0		0		0		0

						W-S-III		0		0		0		0		0

						W-NS-I		0		0		0		0		0

						W-NS-II		0		0		0		0		0

						W-NS-III		0		0		0		0		0

		2 weeks		5		I-Moist-S		-2.778		0.293				0.3599

		2 weeks		6		I-Moist-NS		0		0.215				0.5009

		2 weeks		7		I-Wet-S		5.229		-1.087		0.055		0.0253

		2 weeks		8		I-Wet-NS		16.34		-2.389		0.083		0.0008

								3		6		12		24		48

						Moist-S [y=-2.778+0.293x (P=0.3599)]		-1.899		-1.02		0.738		4.254		11.286

						Moist-NS [y=0.215x (P=0.5009)]		0.645		1.29		2.58		5.16		10.32

						Wet-S [y=5.229-1.087x+0.055x^2 (P=0.0253)]		2.463		0.687		0.105		10.821		79.773
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Epidermal segments yielding M. laxa (mean %)

Incubation period (h)

- Humid sterile
- Humid unsterile

- Wet sterile
- Wet unsterile

Figure 4.  Effect of wetness and incubation period (x-axis) on the infectivity of solitary conidia of Monilinia laxa dispersed dry on Flamekist nectarine fruit from the pit hardening, two weeks before harvest, one week before harvest, harvest stages, and coldstored fruit.  Infectivity is represented by the percentage actual decay by the pathogen (y-axis) following dry-incubation of sterilized or not-sterilized fruit after moist- or wet-incubation.  Lines represent values predicted by regression analyses with P < 0.05 providing strong evidence agains the H0-hypothesis that no change occurs over time.
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Figure 3.  Effect of wetness regime and incubation period on disease expression by solitary Monilinia laxa germlings on Flamekist nectarine fruit at pit hardening (A), 2 wk before harvest (B), harvest stage (C) and after cold storage (D).  Fruits were incubated at a specific wetness regime, then kept dry.  Points represent mean percentages decayed fruit recorded in three experiments, whereas lines represent predicted values based on linear or quadratic regression equations derived from the point data.
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		2 weeks		11		I-Wet-S		38.333		1.093				0.0008

		2 weeks		12		I-Wet-NS		48.056		0.714				0.0265
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						Moist-NS [y=83.922-4.859x+0.091x^2 (P=0.0003)]		70.164		58.044		38.718		19.722		60.354

						Wet-S [y=38.333+1.093x (P=0.0008)]		41.612		44.891		51.449		64.565		90.797
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Figure 3.  Effect of wetness and incubation period (x-axis) on the infectivity of solitary conidia of Monilinia laxa dispersed dry on Flamekist nectarine fruit from the pit hardening, two weeks before harvest, one week before harvest, harvest stages, and coldstored fruit.  Infectivity is represented by the percentage decay by the pathogen (y-axis) following paraquat treatment of sterilized or not-sterilized fruit after moist- or wet-incubation.  Lines represent values predicted by regression analyses with P < 0.05 providing strong evidence agains the H0-hypothesis that no change occurs over time.
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Figure 4.  Effect of wetness regime and incubation period on disease expression by solitary Monilinia laxa germlings on Flamekist nectarine fruit at pit hardening (A), 2 wk before harvest (B), harvest stage (C) and after cold storage (D).  Fruits were removed after each incubation period at a given wetness regime, immersed in 3% paraquat and rinsed in water, then kept dry.  Points represent mean percentages decayed fruit recorded in three experiments, whereas lines represent predicted values based on linear or quadratic regression equations derived from the point data.
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						Wet-S		5.229		-1.087		0.055		40.1		Quadratic

						Wet-NS		16.34		-2.389		0.083		39.1		Quadratic

				1w		Moist-S		-2.778		0.579				91.2		Linear

						Moist-NS		1.111		0.227				215.4		Linear

						Wet-S		-16.993		3.955		-0.049		24.2		Quadratic

						Wet-NS		14.444		0.729				48.8		Linear

				Harvest		Moist-S		-5.556		0.872				63.7		Linear

						Moist-NS		6.111		1.177				37.3		Linear

						Wet-S		20.278		1.705				17.4		Linear

						Wet-NS		16.732		5.24		-0.073		7.0		Quadratic

				Coldstored		Moist-S		6.797		6.609		-0.098		7.3		Quadratic

						Moist-NS		24.837		5.932		-0.092		4.6		Quadratic

						Wet-S		14.641		6.52		-0.01		5.5		Quadratic

						Wet-NS		54.771		3.727		-0.059		-1.3		Quadratic

								a		b		c		0.0		Quadratic

								a		b				0.0		Linear





Isolate

		ISOLATE								y=a+bx (P-wrde van b)

										y=a+bx+cx^2 (P-wrde van c)

						Trt		a		b		c		P-wrde

		Pit hard.		1		I-Moist-S		4.464		-0.073				0.5768

		Pit hard.		2		I-Moist-NS		94.429		0.977		-0.038		0.0005

		Pit hard.		3		I-Wet-S		1.693		0.043				0.7441

		Pit hard.		4		I-Wet-NS		93.273		-2.884		0.024		0.0269

								3		6		12		24		48

						Moist-S [y=4.464-0.073x (P=0.5768)]		4.245		4.026		3.588		2.712		0.96

						Moist-NS [y=94.429+0.977x-0.038x^2 (P=0.0005)]		97.018		98.923		100.681		95.989		53.773

						Wet-S [y=1.693+0.043x (P=0.7441)]		1.822		1.951		2.209		2.725		3.757

						Wet-NS [y=93.273-2.884x+0.024x^2 (P=0.0269)]		84.837		76.833		62.121		37.881		10.137

						M-S-I		4.4		0		2.2		6.7		0

						M-S-II		0		17.8		2.2		0		0

						M-S-III		0		4.4		0		8.9		0

						M-NS-I		100		100		97.8		100		66.7

						M-NS-II		100		100		100		97.8		31.1

						M-NS-III		100		91.7		93.3		97.8		60

						W-S-I		0		0		2.7		2.8		2.2

						W-S-II		0		0		6.7		6.7		0

						W-S-III		0		2.8		6.7		0		6.7

						W-NS-I		86.7		33.3		88.9		68.9		2.2

						W-NS-II		97.8		91.7		88.9		20		8.3

						W-NS-III		93.3		40		72.2		0		22.2

		2 weeks		1		I-Moist-S		0.742		0.199				0.5329

		2 weeks		2		I-Moist-NS		109.05		-2.342		0.043		0.0796

		2 weeks		3		I-Wet-S		-0.207		1.135				0.0005

		2 weeks		4		I-Wet-NS		109.642		-4.339		0.07		0.0043

								3		6		12		24		48

						Moist-S [y=-0.742+0.199x (P=0.5329)]		1.339		1.936		3.13		5.518		10.294

						Moist-NS [y=109.05-2.342x+0.043x^2 (P=0.0796)]		102.411		96.546		87.138		77.61		95.706

						Wet-S [y=-0.207+1.135x (P=0.0005)]		3.198		6.603		13.413		27.033		54.273

						Wet-NS [y=109.642-4.339x+0.07x^2 (P=0.0043)]		97.255		86.128		67.654		45.826		62.65

						M-S-I		0		6.7		8.9		0		8.9

						M-S-II		6.7		0		0		2.2		17.8

						M-S-III		2.2		0		0		4.4		8.9

						M-NS-I		100		100		100		14.8		100

						M-NS-II		100		77.8		97.8		100		100

						M-NS-III		100		100		100		97.2		88.9

						W-S-I		2.2		15.6		26.7		2.2		69.4

						W-S-II		2.2		4.4		20		20		68.9

						W-S-III		0		4.4		4.4		44.4		28.9

						W-NS-I		97.8		93.3		84.4		11.1		62.2

						W-NS-II		100		46.7		91.1		33.3		77.8

						W-NS-III		100		82.2		77.8		70.4		53.3

		1 week		1		I-Moist-S		4.847		0.253				0.4005

		1 week		2		I-Moist-NS		97.782		-0.384				0.2047

		1 week		3		I-Wet-S		-18.205		5.346		-0.084		0.0003

		1 week		4		I-Wet-NS		94.287		-0.521				0.0856

								3		6		12		24		48

						Moist-S [y=4.847+0.253x (P=0.4005)]		5.606		6.365		7.883		10.919		16.991

						Moist-NS [y=97.782-0.384x (P=0.2047)]		96.63		95.478		93.174		88.566		79.35

						Wet-S [y=-18.205+5.346x-0.084x^2 (P=0.0003)]		-2.923		10.847		33.851		61.715		44.867

						Wet-NS [y=94.287-0.521x (P=0.0856)]		92.724		91.161		88.035		81.783		69.279

						M-S-I		0		0		4.4		2.2		26.7

						M-S-II		0		2.2		22.2		8.9		5.6

						M-S-III		13.3		0		17.8		26.7		13.3

						M-NS-I		77.8		100		88.9		100		91.1

						M-NS-II		88.9		97.8		95.6		93.3		44.4

						M-NS-III		100		100		100				93.3

						W-S-I		0		4.4		42.2		84.4		62.2

						W-S-II		0		0		53.3		24.4		13.3

						W-S-III		2.2		0		31.1		66.7		58.3

						W-NS-I		81.5		100		82.2		100		80

						W-NS-II		95.6		77.8		97.8		82.2		50

						W-NS-III		88.9		97.8		84.4				68.9

		Harvest		1		I-Moist-S		-4.265		0.992				0.0019

		Harvest		2		I-Moist-NS		86.496		0.113				0.7189

		Harvest		3		I-Wet-S		-11.965		5.946		-0.077		0.0011

		Harvest		4		I-Wet-NS		84.3		0.321				0.3081

								3		6		12		24		48

						Moist-S [y=-4.265+0.992x (P=0.0019)]		-1.289		1.687		7.639		19.543		43.351

						Moist-NS [y=86.496+0.113x (P=0.7189)]		86.835		87.174		87.852		89.208		91.92

						Wet-S [y=-11.965+5.946x-0.077x^2 (P=0.0011)]		5.18		20.939		48.299		86.387		96.035

						Wet-NS [y=84.3+0.321x (P=0.3081)]		85.263		86.226		88.152		92.004		99.708

						M-S-I		0		4.4		19.4		6.7		75.6

						M-S-II		0		2.2		4.4		15.6		40

						M-S-III		0		2.2		6.7		11.1		24.4

						M-NS-I		83.3		100		100		86.7		100

						M-NS-II		97.8		100		95.6		47.2		95.6

						M-NS-III		62.2		100		80		80.6		100

						W-S-I		0		11.1		84.4		84.4		100

						W-S-II		2.2		22.2		51.1		80		100

						W-S-III		0		22.2		51.1		68.9		88.9

						W-NS-I		91.7		100		100		95.6		100

						W-NS-II		93.3		86.7		100		86.7		100

						W-NS-III		44.4		80.6		86.1		95.6		93.3

		Coldstored		1		I-Moist-S		-19.555		4.928		-0.077		0.0023

		Coldstored		2		I-Moist-NS		61.918		3.141		-0.062		0.0141

		Coldstored		3		I-Wet-S		-23.806		7.294		-0.109		0.0001

		Coldstored		4		I-Wet-NS		39.608		4.331		-0.077		0.0023

								3		6		12		24		48

						Moist-S [y=-19.555+4.928x-0.077x^2 (P=0.0023)]		-5.464		7.241		28.493		54.365		39.581

						Moist-NS [y=61.918+3.141x-0.062x^2 (P=0.0141)]		70.783		78.532		90.682		101.59		69.838

						Wet-S [y=-23.806+7.294x-0.109x^2 (P=0.0001)]		-2.905		16.034		48.026		88.466		75.17

						Wet-NS [y=39.608+4.331x-0.077x^2 (P=0.0023)]		51.908		62.822		80.492		99.2		70.088

						M-S-I		0		0		42.2		73.3		8.9

						M-S-II		0		4.4		22.2		37.8		71.1

						M-S-III		0		0		15.6		60		37.8

						M-NS-I		38.9		96.3		94.4		97.8		50

						M-NS-II		51.1		86.7		91.7		97.8		86.1

						M-NS-III		91.1		91.7		86.1		100		77.8

						W-S-I		0		6.7		73.3		80		51.1

						W-S-II		0		11.1		53.3		93.3		82.2

						W-S-III		2.2		8.9		31.1		88.9		93.3

						W-NS-I		22.2		91.7		100		97.8		46.7

						W-NS-II		33.3		75.6		84.4		88.9		97.8

						W-NS-III		55.6		77.8		55.6		97.8		68.9
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Figure 2.  Effect of wetness regime and incubation period on the surface colonising ability and infectivity of solitary Monilinia laxa germlings on Flamekist nectarine fruit at pit hardening (A), 2 wk before harvest (B), harvest stage (C) and after cold storage (D).  Surface colonising ability is represented by the percentage segments removed from unsterile fruit at each incubation period that yielded the pathogen after 14 days incubation.  Infectivity is represented by the percentage segments removed from surface-sterilised fruit that yielded the pathogen.  Points represent actual means from three experiments, whereas lines represent predicted values based on linear or quadratic regression equations derived from the point data.
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		CONTROL								y=a+bx (P-wrde van b)

										y=a+bx+cx^2 (P-wrde van c)

						Trt		a		b		c		P-wrde

		Pit hard.		5		I-Moist-S		0		0				1

		Pit hard.		6		I-Moist-NS		0		0				1

		Pit hard.		7		I-Wet-S		0		0				1

		Pit hard.		8		I-Wet-NS		0		0				1

								3		6		12		24		48

						Moist-S [y=0 (P=1.0)]		0		0		0		0		0

						Moist-NS [y=0 (P=1.0)]		0		0		0		0		0

						Wet-S [y=0 (P=1.0)]		0		0		0		0		0

						Wet-NS [y=0 (P=1.0)]		0		0		0		0		0

						M-S-I		0		0		0		0		0

						M-S-II		0		0		0		0		0

						M-S-III		0		0		0		0		0

						M-NS-I		0		0		0		0		0

						M-NS-II		0		0		0		0		0

						M-NS-III		0		0		0		0		0

						W-S-I		0		0		0		0		0

						W-S-II		0		0		0		0		0

						W-S-III		0		0		0		0		0

						W-NS-I		0		0		0		0		0

						W-NS-II		0		0		0		0		0

						W-NS-III		0		0		0		0		0

		2 weeks		5		I-Moist-S		-2.778		0.293				0.3599

		2 weeks		6		I-Moist-NS		0		0.215				0.5009

		2 weeks		7		I-Wet-S		5.229		-1.087		0.055		0.0253

		2 weeks		8		I-Wet-NS		16.34		-2.389		0.083		0.0008

								3		6		12		24		48

						Moist-S [y=-2.778+0.293x (P=0.3599)]		-1.899		-1.02		0.738		4.254		11.286

						Moist-NS [y=0.215x (P=0.5009)]		0.645		1.29		2.58		5.16		10.32

						Wet-S [y=5.229-1.087x+0.055x^2 (P=0.0253)]		2.463		0.687		0.105		10.821		79.773

						Wet-NS [y=16.34-2.389x+0.083x^2 (P=0.0008)]		9.92		4.994		-0.376		6.812		92.9

						M-S-I		0		0		0		0		0

						M-S-II		0		0		0		0		20

						M-S-III		0		0		0		0		20

						M-NS-I		20		0		0		0		0

						M-NS-II		0		0		0		0		20

						M-NS-III		0		0		0		0		20

						W-S-I		0		0		20		0		60

						W-S-II		0		0		0		20		80

						W-S-III		0		0		0		0		100

						W-NS-I		0		40		0		0		80

						W-NS-II		0		0		20		0		100

						W-NS-III		0		0		0		0		100

		1 week		5		I-Moist-S		-2.778		0.579				0.0553

		1 week		6		I-Moist-NS		1.111		0.227				0.4505

		1 week		7		I-Wet-S		-16.993		3.955		-0.049		0.0324

		1 week		8		I-Wet-NS		14.444		0.729				0.0163

								3		6		12		24		48

						Moist-S [y=-2.778+0.579x (P=0.0553)]		-1.041		0.696		4.17		11.118		25.014

						Moist-NS [y=1.111+0.227x (P=0.4505)]		1.792		2.473		3.835		6.559		12.007

						Wet-S [y=-16.993+3.955x-0.049x^2 (P=0.0324)]		-5.569		4.973		23.411		49.703		59.951

						Wet-NS [y=14.444+0.729x (P=0.0163)]		16.631		18.818		23.192		31.94		49.436

						M-S-I		0		0		0		0		40

						M-S-II		0		0		0		20		20

						M-S-III		0		0		20		0		20

						M-NS-I		0		0		0		20		0

						M-NS-II		0		0		0		20		0

						M-NS-III		0		0		0		20		20

						W-S-I		0		0		40		80		80

						W-S-II		0		0		20		40		40

						W-S-III		0		0		0		40		60

						W-NS-I		0		0		20		60		20

						W-NS-II		20		0		80		20		40

						W-NS-III		40		0		20		20		80

		Harvest		5		I-Moist-S		-5.556		0.872				0.0061

		Harvest		6		I-Moist-NS		6.111		1.177				0.0002

		Harvest		7		I-Wet-S		20.278		1.705				0.0001

		Harvest		8		I-Wet-NS		16.732		5.24		-0.073		0.0021

								3		6		12		24		48

						Moist-S [y=-5.556+0.872x (P=0.0061)]		-2.94		-0.324		4.908		15.372		36.3

						Moist-NS [y=6.111+1.177x (P=0.0002)]		9.642		13.173		20.235		34.359		62.607

						Wet-S [y=20.278+1.705x (P=0.0001)]		25.393		30.508		40.738		61.198		102.118

						Wet-NS [y=16.732+5.24x-0.073x^2 (P=0.0021)]		31.795		45.544		69.1		100.444		100.06

						M-S-I		0		0		0		0		40

						M-S-II		0		0		0		20		60

						M-S-III		0		0		20		0		20

						M-NS-I		0		40		0		40		60

						M-NS-II		0		0		20		20		100

						M-NS-III		20		40		20		20		40

						W-S-I		20		40		80		40		100

						W-S-II		20		0		80		40		100

						W-S-III		0		20		60		80		100

						W-NS-I		20		60		100		100		100

						W-NS-II		60		20		60		100		100

						W-NS-III		0		80		40		100		100

		Coldstored		5		I-Moist-S		6.797		6.609		-0.098		0.0001

		Coldstored		6		I-Moist-NS		24.837		5.932		-0.092		0.0003

		Coldstored		7		I-Wet-S		14.641		6.52		-0.01		0.0001

		Coldstored		8		I-Wet-NS		54.771		3.727		-0.059		0.0191

								3		6		12		24		48

						Moist-S [y=6.797+6.609x-0.098x^2 (P=0.0001)]		25.742		42.923		71.993		108.965		98.237

						Moist-NS [y=24.837+5.932x-0.092x^2 (P=0.0003)]		41.805		57.117		82.773		114.213		97.605
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Figure 4.  Effect of wetness and incubation period (x-axis) on the infectivity of solitary conidia of Monilinia laxa dispersed dry on Flamekist nectarine fruit from the pit hardening, two weeks before harvest, one week before harvest, harvest stages, and coldstored fruit.  Infectivity is represented by the percentage actual decay by the pathogen (y-axis) following dry-incubation of sterilized or not-sterilized fruit after moist- or wet-incubation.  Lines represent values predicted by regression analyses with P < 0.05 providing strong evidence agains the H0-hypothesis that no change occurs over time.
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Figure 3.  Effect of wetness regime and incubation period on disease expression by solitary Monilinia laxa germlings on Flamekist nectarine fruit at pit hardening (A), 2 wk before harvest (B), harvest stage (C) and after cold storage (D).  Fruits were incubated at a specific wetness regime, then kept dry.  Points represent mean percentages decayed fruit recorded in three experiments, whereas lines represent predicted values based on linear or quadratic regression equations derived from the point data.
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		Pit hard.		9		I-Moist-S		0		0				1

		Pit hard.		10		I-Moist-NS		0		0				1

		Pit hard.		11		I-Wet-S		0		0				1
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								3		6		12		24		48
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						W-NS-III		0		0		0		0		0

		2 weeks		9		I-Moist-S		25.278		-0.284				0.3747

		2 weeks		10		I-Moist-NS		83.922		-4.859		0.091		0.0003

		2 weeks		11		I-Wet-S		38.333		1.093				0.0008

		2 weeks		12		I-Wet-NS		48.056		0.714				0.0265

								3		6		12		24		48

						Moist-S [y=25.278-0.284x (P=0.3747)]		24.426		23.574		21.87		18.462		11.646

						Moist-NS [y=83.922-4.859x+0.091x^2 (P=0.0003)]		70.164		58.044		38.718		19.722		60.354

						Wet-S [y=38.333+1.093x (P=0.0008)]		41.612		44.891		51.449		64.565		90.797
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						W-S-I		40		20		100		0		100
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		1 week		9		I-Moist-S		28.889		-0.048				0.8737

		1 week		10		I-Moist-NS		76.389		-0.093				0.7581

		1 week		11		I-Wet-S		27.157		4.948		-0.075		0.0011

		1 week		12		I-Wet-NS		32.81		4.854		-0.072		0.0016

								3		6		12		24		48

						Moist-S [y=28.889-0.048x (P=0.8737)]		28.745		28.601		28.313		27.737		26.585

						Moist-NS [y=76.389-0.093x (P=0.7581)]		76.11		75.831		75.273		74.157		71.925
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		Harvest		10		I-Moist-NS		4.167		1.496				0.0001

		Harvest		11		I-Wet-S		18.43		6.522		-0.102		0.0001

		Harvest		12		I-Wet-NS		60		3.286		-0.052		0.0278

								3		6		12		24		48

						Moist-S [y=6.944+1.06x (P=0.0009)]		10.124		13.304		19.664		32.384		57.824

						Moist-NS [y=4.167+1.496x (P=0.0001)]		8.655		13.143		22.119		40.071		75.975

						Wet-S [y=18.43+6.522x-0.102x^2 (P=0.0001)]		37.078		53.89		82.006		116.206		96.478
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Figure 3.  Effect of wetness and incubation period (x-axis) on the infectivity of solitary conidia of Monilinia laxa dispersed dry on Flamekist nectarine fruit from the pit hardening, two weeks before harvest, one week before harvest, harvest stages, and coldstored fruit.  Infectivity is represented by the percentage decay by the pathogen (y-axis) following paraquat treatment of sterilized or not-sterilized fruit after moist- or wet-incubation.  Lines represent values predicted by regression analyses with P < 0.05 providing strong evidence agains the H0-hypothesis that no change occurs over time.
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Figure 4.  Effect of wetness regime and incubation period on disease expression by solitary Monilinia laxa germlings on Flamekist nectarine fruit at pit hardening (A), 2 wk before harvest (B), harvest stage (C) and after cold storage (D).  Fruits were removed after each incubation period at a given wetness regime, immersed in 3% paraquat and rinsed in water, then kept dry.  Points represent mean percentages decayed fruit recorded in three experiments, whereas lines represent predicted values based on linear or quadratic regression equations derived from the point data.
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Figure 2.  Effect of wetness regime and incubation period on the surface colonising ability and infectivity of solitary Monilinia laxa germlings on Flamekist nectarine fruit at pit hardening (A), 2 wk before harvest (B), harvest stage (C) and after cold storage (D).  Surface colonising ability is represented by the percentage segments removed from unsterile fruit at each incubation period that yielded the pathogen after 14 days incubation.  Infectivity is represented by the percentage segments removed from surface-sterilised fruit that yielded the pathogen.  Points represent actual means from three experiments, whereas lines represent predicted values based on linear or quadratic regression equations derived from the point data.
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Figure 4.  Effect of wetness and incubation period (x-axis) on the infectivity of solitary conidia of Monilinia laxa dispersed dry on Flamekist nectarine fruit from the pit hardening, two weeks before harvest, one week before harvest, harvest stages, and coldstored fruit.  Infectivity is represented by the percentage actual decay by the pathogen (y-axis) following dry-incubation of sterilized or not-sterilized fruit after moist- or wet-incubation.  Lines represent values predicted by regression analyses with P < 0.05 providing strong evidence agains the H0-hypothesis that no change occurs over time.
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Figure 3.  Effect of wetness regime and incubation period on disease expression by solitary Monilinia laxa germlings on Flamekist nectarine fruit at pit hardening (A), 2 wk before harvest (B), harvest stage (C) and after cold storage (D).  Fruits were incubated at a specific wetness regime, then kept dry.  Points represent mean percentages decayed fruit recorded in three experiments, whereas lines represent predicted values based on linear or quadratic regression equations derived from the point data.
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		PARAQUAT								y=a+bx (P-wrde van b)

										y=a+bx+cx^2 (P-wrde van c)

						Trt		a		b		c		P-wrde

		Pit hard.		9		I-Moist-S		0		0				1

		Pit hard.		10		I-Moist-NS		0		0				1

		Pit hard.		11		I-Wet-S		0		0				1

		Pit hard.		12		I-Wet-NS		0		0				1

								3		6		12		24		48

						Moist-S [y=0 (P=1.0)]		0		0		0		0		0

						Moist-NS [y=0 (P=1.0)]		0		0		0		0		0

						Wet-S [y=0 (P=1.0)]		0		0		0		0		0

						Wet-NS [y=0 (P=1.0)]		0		0		0		0		0

						M-S-I		0		0		0		0		0

						M-S-II		0		0		0		0		0

						M-S-III		0		0		0		0		0

						M-NS-I		0		0		0		0		0

						M-NS-II		0		0		0		0		0

						M-NS-III		0		0		0		0		0

						W-S-I		0		0		0		0		0

						W-S-II		0		0		0		0		0

						W-S-III		0		0		0		0		0

						W-NS-I		0		0		0		0		0

						W-NS-II		0		0		0		0		0

						W-NS-III		0		0		0		0		0

		2 weeks		9		I-Moist-S		25.278		-0.284				0.3747

		2 weeks		10		I-Moist-NS		83.922		-4.859		0.091		0.0003

		2 weeks		11		I-Wet-S		38.333		1.093				0.0008

		2 weeks		12		I-Wet-NS		48.056		0.714				0.0265

								3		6		12		24		48

						Moist-S [y=25.278-0.284x (P=0.3747)]		24.426		23.574		21.87		18.462		11.646

						Moist-NS [y=83.922-4.859x+0.091x^2 (P=0.0003)]		70.164		58.044		38.718		19.722		60.354

						Wet-S [y=38.333+1.093x (P=0.0008)]		41.612		44.891		51.449		64.565		90.797

						Wet-NS [y=48.056+0.714x (P=0.0265)]		50.198		52.34		56.624		65.192		82.328

						M-S-I		20		0		40		0		0

						M-S-II		40		0		40		40		20

						M-S-III		60		0		20		0		20

						M-NS-I		60		40		40		20		60

						M-NS-II		80		60		40		20		40

						M-NS-III		80		60		40		20		80

						W-S-I		40		20		100		0		100

						W-S-II		40		20		80		40		80

						W-S-III		40		40		80		100		100

						W-NS-I		40		60		100		0		80

						W-NS-II		60		20		80		60		80

						W-NS-III		80		0		80		80		100

		1 week		9		I-Moist-S		28.889		-0.048				0.8737

		1 week		10		I-Moist-NS		76.389		-0.093				0.7581

		1 week		11		I-Wet-S		27.157		4.948		-0.075		0.0011

		1 week		12		I-Wet-NS		32.81		4.854		-0.072		0.0016

								3		6		12		24		48

						Moist-S [y=28.889-0.048x (P=0.8737)]		28.745		28.601		28.313		27.737		26.585

						Moist-NS [y=76.389-0.093x (P=0.7581)]		76.11		75.831		75.273		74.157		71.925

						Wet-S [y=27.157+4.948x-0.075x^2 (P=0.0011)]		41.326		54.145		75.733		102.709		91.861

						Wet-NS [y=32.81+4.854x-0.072x^2 (P=0.0016)]		46.724		59.342		80.69		107.834		99.914

						M-S-I		0		40		40		0		20

						M-S-II		0		40		80		0		20

						M-S-III		20		20		60		40		40

						M-NS-I		60		80		80		40		80

						M-NS-II		80		100		80		40		80

						M-NS-III		80		80		80		80		80

						W-S-I		20		80		60		100		100

						W-S-II		40		20		100		100		100

						W-S-III		60		60		80		100		75

						W-NS-I		20		0		100		100		100

						W-NS-II		60		60		100		100		100

						W-NS-III		80		60		100		100		100

		Harvest		9		I-Moist-S		6.944		1.06				0.0009

		Harvest		10		I-Moist-NS		4.167		1.496				0.0001

		Harvest		11		I-Wet-S		18.43		6.522		-0.102		0.0001

		Harvest		12		I-Wet-NS		60		3.286		-0.052		0.0278

								3		6		12		24		48

						Moist-S [y=6.944+1.06x (P=0.0009)]		10.124		13.304		19.664		32.384		57.824

						Moist-NS [y=4.167+1.496x (P=0.0001)]		8.655		13.143		22.119		40.071		75.975

						Wet-S [y=18.43+6.522x-0.102x^2 (P=0.0001)]		37.078		53.89		82.006		116.206		96.478

						Wet-NS [y=60+3.286x-0.052x^2 (P=0.0278)]		69.39		77.844		91.944		108.912		97.92

						M-S-I		0		0		20		40		80

						M-S-II		0		20		20		60		40

						M-S-III		20		0		40		20		40

						M-NS-I		20		0		40		20		100

						M-NS-II		0		20		0		40		100

						M-NS-III		40		0		20		40		40

						W-S-I		0		100		100		100		100

						W-S-II		40		80		100		100		100

						W-S-III		0		40		100		100		100

						W-NS-I		80		80		100		100		100

						W-NS-II		40		100		100		100		100

						W-NS-III		40		100		100		100		100

		Coldstored		9		I-Moist-S		18.562		5.735		-0.085		0.0008

		Coldstored		10		I-Moist-NS		26.928		5.393		-0.081		0.0013

		Coldstored		11		I-Wet-S		32.288		5.443		-0.085		0.0008

		Coldstored		12		I-Wet-NS		65.229		2.844		-0.045		0.0733

								3		6		12		24		48

						Moist-S [y=18.562+5.735x-0.085x^2 (P=0.0008)]		35.002		49.912		75.142		107.242		98.002

						Moist-NS [y=26.928+5.393x-0.081x^2 (P=0.0013)]		42.378		56.37		79.98		109.704		99.168

						Wet-S [y=32.288+5.443x-0.085x^2 (P=0.0008)]		47.852		61.886		85.364		113.96		97.712

						Wet-NS [y=65.229+2.844x-0.045x^2 (P=0.0733)]		73.356		80.673		92.877		107.565		98.061

						M-S-I		80		40		100		100		100

						M-S-II		0		40		100		100		100

						M-S-III		40		20		80		100		100

						M-NS-I		20		60		100		100		100

						M-NS-II		40		40		100		100		100

						M-NS-III		40		80		80		100		100

						W-S-I		20		80		100		100		100

						W-S-II		20		100		100		100		100

						W-S-III		40		60		100		100		100

						W-NS-I		40		100		100		100		100

						W-NS-II		60		80		100		100		100

						W-NS-III		80		100		100		100		100



Decayed fruit (mean %)

Incubation period (h)

- Humid sterile
- Humid unsterile

- Wet sterile
- Wet unsterile

Figure 3.  Effect of wetness and incubation period (x-axis) on the infectivity of solitary conidia of Monilinia laxa dispersed dry on Flamekist nectarine fruit from the pit hardening, two weeks before harvest, one week before harvest, harvest stages, and coldstored fruit.  Infectivity is represented by the percentage decay by the pathogen (y-axis) following paraquat treatment of sterilized or not-sterilized fruit after moist- or wet-incubation.  Lines represent values predicted by regression analyses with P < 0.05 providing strong evidence agains the H0-hypothesis that no change occurs over time.
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Figure 4.  Effect of wetness regime and incubation period on disease expression by solitary Monilinia laxa germlings on Flamekist nectarine fruit at pit hardening (A), 2 wk before harvest (B), harvest stage (C) and after cold storage (D).  Fruits were removed after each incubation period at a given wetness regime, immersed in 3% paraquat and rinsed in water, then kept dry.  Points represent mean percentages decayed fruit recorded in three experiments, whereas lines represent predicted values based on linear or quadratic regression equations derived from the point data.
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