A Guide to Improving 1*
Australian Cotton Fibre Quality =

M.P. Bange, G.A. Constable, S.G. Gordon, R. L. Long,
G.R.S. Naylor, M. H. J. van der Sluijs (CSIRO)

b’

Cotton Catchment Communities CRC




FIBREpak

ACKNOWLEDGEMENTS

CSIRO

Dr Michael Braunack, Bernadette Lipson,
Margaret Pate, Dr lan Rochester, Dr Warwick
Stiller, Dr Lewis Wilson, Rosemary White

NSW Department of Industry & Investment
Graham Charles, Sally Ceeney, James Hill

Cotton Australia Value Chain Advisory Panel
Philip Firth, Greg Kauter, Wayne Towns, Adam
Kay, Cleave Rogan

Cotton Seed Distributors
Dr Stephen Allen, Dave Kelly, James Quinn

CRDC
Dallas Gibb, Bruce Pyke

Geoff Dunlop, Schlafhorst Zweigniederlassung
der Oerlikon Textile GmbH & Co. KG

Thanks to Dr Lewis Wilson and Liz Coles for
their editorial efforts.

DISCLAIMER

This document is designed to be used as a tool to assist the
improvement of Australian cotton quality. It is not a substitute
for personnel with expert knowledge of cotton production or of
any aspects of cotton processing. The Commonwealth Scientific
and Industrial Research Organisation (CSIRO) and the Cotton
Catchment Communities Cooperative Research Centre (or
its participants), and the topic authors (or their organisations)
accept no responsibility or liability for any loss or damage
caused by reliance on the information, management approaches
or recommendations in this publication. Users of information
contained in this publication must form their own judgements
about appropriateness to local conditions. New research
information, industry experiences, unpredictable weather and
variations between individual growers and farms may have
an impact on crop and farm response to management and
processing outcomes.

COPYRIGHT

This work is copyright. Apart from any use allowed under
the Copyright Act, 1968, no part may be reproduced by any
process without expressed permission of the Cotton Catchment
Communities Cooperative Research Centre.

Published by

The Cotton Catchment Communities Cooperative Research
Centre

P.O. Box 59

Narrabri, 2390, NSW, Australia (2009)

Authors
Michael Bange, Greg Constable, Stuart Gordon, Robert Long,
Geoff Naylor, Rene van der Sluijs (CSIRO)

Design and Layout
Soussanith Nokham, CSIRO Plant Industry Visual Resources
Unit, Canberra

Printed by
New Millennium Print Pty Ltd

‘ﬂ;lb Australian Government

Cotton Research and
CS5IRO Development Corporation




Table of Contents

FIBREpak Quick Reference Guide to Issues 3
1. Introduction 4
2. History of Cotton Fibre Use 7
3. Fibre Biology (How Fibre Properties are Determined) 1
The Cotton Fibre 11
Cotton Fibre Development 11
Fibre Initiation 11

Fibre Elongation 12

Fibre Thickening 13

Fibre micronaire, fineness, maturity, linear density, perimeter 16

Fibre Maturation 17

Cotton Fibre Quality and its Relationship to Yield 18

4. Textile Production 20
Fabric Quality 20

Yarn Count 20
Niche Textile Markets 21

5. Yarn Production 23
Yarn - The Magic of Spinning 23
Spinning Yarns 24
Opening, Blending and Cleaning 26
Carding 26
Drawing 26
Combing 27

Roving 27
Spinning 28
Winding 29

6. Importance of Quality Fibre 30
Summary of consequences of poor fibre quality 32
Fibre length, Length Uniformity, and Short Fibre Content (SFC) 33
Fibre Strength 35
Elongation 36
Neps 36
Trash 37
Stickiness 37
Colour or grade 37
Fibre Linear Density 37
Limitations of the Micronaire measurement 39

7. Crop Management for Improved Fibre Quality 43
Summary of key in-field management decision for optimising quality 45

8. Pre Sowing 47
Impact of delayed crop maturity 49
Weed control 50
Crop Nutritional Management 51
Optimising sowing date for yield and quality 52
Establishing uniform crops at optimum plant densities 55

Skip row configurations in dryland and limited water situations 56

9. Sowing to First Flower 58
Managing plant size to support later fruit growth. 58
Node Development 59
Square Number 59
Vegetative growth rate (VGR) 59

Crop Nutritional Management 60

Crop Irrigation Management 61
Avoiding herbicide or insect damage 61

10. First Flower to Open Boll 63
Avoiding water stress on developing bolls 64
Maintaining a uniform boll setting to optimise Micronaire 64

High boll load, small plant 65

Low boll load, large plant 65
Optimising the timing of cutout 66
Monitoring the timing of cutout 67

Late season growth regulator application 67




11. Open Boll to Harvest 69

Irrigation management for finishing the crop 69
Determining end of season crop water requirements 70
Determining crop maturity 7
Managing Aphid and Whitefly Infestations to avoid sticky cotton 72
Timeliness of harvest operation 74
Effective application of harvest aids 76
Types of Harvest Aids 77
Timing of the Application of Harvest Aids 77

Key issues for use of defoliants 78

12. Harvest to Gin 81
Pre season maintenance 82
Daily setup and checks 82
Avoiding harvest operations when cotton is wet 83
Guidelines for module placement, construction, tarping and transport 86
Module Placement 86
Module Construction 86
Module Tarping 87
Module Transportation 88
Keeping module records 88
13. Post Harvest Management 920
Summary of key post harvest decision for optimising quality 90
Ginning Process 91
Module Bay 92
Pre-cleaning 92
Drying and moisture maintenance 93
Ginning 94

Lint cleaning 95
Maintenance of bale moisture 96
Bale wraps 97
Bale Warehousing 98
Classing 98
Appendix 1 — Detailed Descriptions of Spinning Processes to Produce Yarn 100
Ring spinning 100
Rotor spinning (open —end spinning) 100
Air jet spinning (vortex) 101

Appendix 2 — Rainfall Amounts and Frequencies for Major Cotton Growing Locations 102




FIBREpak Quick Reference Guide to Issues

If  am trying to avoid: What should | do? page(s)

Short Fibre Length » Choose a variety with longer fibre. 45,47,57,90

» Avoid moisture stress during early flowering
- under irrigation, carefully schedule water
application at about 50% available water deficit,
especially under conditions of high evaporative
demand (hot, dry, windy); under raingrown
situations, use skip rows to provide a larger soil
moisture store.

High Micronaire » Choose a variety with relatively low Micronaire 43,45,46,64
value.

+ Avoid hot conditions during flowering - only sow
early varieties in the second half of the sowing
window in full season areas.

* Plant size management - ensure a good
balance between vegetative plant growth and
fruit retention.

Low Micronaire and neps » Choose a variety with relatively high Micronaire 43,45, 46,
value. 49, 61, 64,
+ Avoid cool conditions during boll maturation - 76, 90

avoid sowing late varieties in the second half of
the sowing window in short season areas.

» Use judicious management of irrigation, fertilizer
and growth regulator to avoid unnecessary late
flowering and have uniform cutout.

+ Carefully schedule timing and rates of
defoliation to avoid opening premature bolls.

Trash and poor grades + Obtain uniform boll setting by optimised pest, 37,45,50,83
weed and irrigation management.

» Avoid excessive nitrogen rates, especially in
combination with early to mid fruit loss.

» Schedule late season growth regulator
application to avoid unnecessary vegetative
growth.

 Carefully schedule timing and rates of
defoliation to ensure appropriate leaf drop
before harvest.

+ Avoid harvesting wet cotton

+ Careful ginning and limit lint cleaning

» Gin carefully and have less lint cleaning if
possible to avoid neps.

Contamination * Practice good farm hygiene 45,86,90

» Ensure effective weed management

* Maintained and correctly setup pickers

 Appropriate module construction and
management






