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HARVEST MANAGEMENT 

Aim 

The aim of this module is to improve the understanding of canola plant growth and 
development, relating these processes to enhancing practical and profitable harvest 
management decisions. 

Learning Outcomes 

After completion of this module participants will be able to: 

· Recognise key developmental stages of canola and how these may affect harvest 
outcomes. 

· Quantify valid estimates of yield and oil accumulation during phases of seed development. 

· Identify crop development stages to apply Best Management Practices (BMPs) to optimise 
economic returns. 

· Identify key check points to minimise losses at different stages of harvest management 
operations. 

· Compare practical and economic aspects of harvest management options. 

About the Author 

Kathi Hertel  has been a District Agronomist with the NSW Department of Primary Industries 
since 1991.  Kathi has worked at various locations in NSW, from Cobar and Nyngan in western 
NSW to Wellington and Dubbo on the slopes and plains.  These locations have provided a 
strong foundation in adapting local farming systems in a variable climatic environment. 

A major area of work over many years has involved the adaptation of crops (and pastures) 
through a focus on improved and more detailed understanding of plant phenology and 
physiology.  Better understanding of these processes and linking them to agronomic 
management decisions and their production outcomes leads to making more informed, 
practical and economic crop management decisions. 

Recent work has focused on addressing industry knowledge and understanding of 
windrowing and the perceptions that the impact of timing can have on crop performance.  
This has included extensive surveys across the canola cropping areas of NSW and northern 
Victoria, a benchmarking study, field demonstrations and experimental trials. 

Kathi Hertel   P: (02) 6881 1276 M: 0427 104 344   E: kathi.hertel@dpi.nsw.gov.au 

mailto:kathi.hertel@dpi.nsw.gov.au


 

Acknowledgements 

· Dr Neil Fettell ɀ former Senior Research Agronomist ɀ Condobolin ɀ NSW DPI 

· Don McCaffery ɀ Technical Specialist ɀ Pulses & Oilseeds ɀ NSW DPI 

· Trial co-operators Kevin & Jenny Kilby Ȱ)ÎÇÌÅ×ÏÏÄȱ 'ÉÌÇÁÎÄÒÁ ÁÎÄ ÔÈÅ -ÁÓÏÎ &ÁÍÉÌÙ 
Ȱ3ÐÉÃÅÒÓ 2ÕÎȱ Spicers Creek via Wellington 

· Scott Boyd ɀ Technical Officer) & Barry Unger (Technical Assistant) NSW DPI ɀ Dubbo for 
sowing and maintenance of trial sites 

· Growers, contractors, consultants and agronomists who participated in the survey and 
benchmarking study 

· Peter Allen ɀ Temora NSW 

· Grant Byrne ɀ Peak Hill NSW 

· Joe Cornish ɀ Dubbo NSW 

· Ken Croser ɀ Horsham VIC 

· Tom Dunstan ɀ Telangatuk East VIC 

· Nick Eckermann ɀ Rankins Spring NSW 

· Fred McWhirter ɀ Tooraweenah NSW 

· David Partridge ɀ Cowra NSW 

 



 

CONTENTS 

1. LINKING PRACTICE WITH CROP PHYSIOLOGY -------------------------------------------------------------- 6 

1.1 Canola growth and development ..................................................................................................... 6 
1.1.1 Key stages ------------------------------------------------------------------------------------------------------- 7 

1.2 Seed development: Implications for harvest management ........................................................... 13 
1.2.1 When does seed size reach a maximum? ------------------------------------------------------------- 14 
1.2.2 When does seed oil content reach a maximum? ---------------------------------------------------- 14 
1.2.3 What is seed colour change telling you? -------------------------------------------------------------- 15 
1.2.4 How quickly does seed change colour? ---------------------------------------------------------------- 16 
1.2.5 How quickly does the seed moisture content decline? --------------------------------------------- 17 
1.2.6 Visual indicators in the paddock ς How can you tell at what stage the crop is at? --------- 18 

1.3 Shattering ....................................................................................................................................... 23 
1.3.1 Crop stage/characteristics -------------------------------------------------------------------------------- 23 
1.3.2 Current varietal differences ------------------------------------------------------------------------------- 23 
1.3.3 Environmental conditions --------------------------------------------------------------------------------- 23 

2. TIMING OF WINDROWING ------------------------------------------------------------------------------------ 24 

2.1 Best Management Practice (BMP) ς Optimum windrowing time .................................................. 24 
2.1.1 Industry recommendation versus current commercial practice --------------------------------- 25 

3. CANOLA HARVEST MANAGEMENT -------------------------------------------------------------------------- 25 

3.1 Windrowing .................................................................................................................................... 26 
3.1.1 Advantages --------------------------------------------------------------------------------------------------- 26 
3.1.2 Disadvantages ----------------------------------------------------------------------------------------------- 26 
3.1.3 Windrowing operations ------------------------------------------------------------------------------------ 27 

3.2 Direct heading................................................................................................................................. 30 
3.2.1 Advantages --------------------------------------------------------------------------------------------------- 30 
3.2.2 Disadvantages ----------------------------------------------------------------------------------------------- 30 
3.2.3 Improving consistency ------------------------------------------------------------------------------------- 30 

3.3 Harvesting canola ς General comments ......................................................................................... 31 

3.4 Desiccation ..................................................................................................................................... 32 
3.4.1 Products registered for the desiccation of canola --------------------------------------------------- 32 

3.5 Crop sealants .................................................................................................................................. 32 

3.6 Pesticide residues ........................................................................................................................... 33 

3.7 Harvest losses ................................................................................................................................. 33 
3.7.1 Pre-harvest ---------------------------------------------------------------------------------------------------- 33 
3.7.2 At harvest ----------------------------------------------------------------------------------------------------- 34 
3.7.3 Reducing shattering losses when direct heading ---------------------------------------------------- 34 
3.7.4 Quantifying harvest losses -------------------------------------------------------------------------------- 35 
3.7.5 Checking harvester set-up --------------------------------------------------------------------------------- 37 



 

4. HARVEST ECONOMICS ------------------------------------------------------------------------------------------ 37 

4.1 Maximising harvest efficiency ......................................................................................................... 38 

4.2 Windrowing ..................................................................................................................................... 38 
4.2.1 Crop value ----------------------------------------------------------------------------------------------------- 38 
4.2.2 Windrower operations -------------------------------------------------------------------------------------- 39 
4.2.3 Rules of Thumb / Guidelines ------------------------------------------------------------------------------ 39 
4.2.4 What does windrowing cost? ----------------------------------------------------------------------------- 40 

4.3 Direct heading ................................................................................................................................. 40 
4.3.1 Hours of operation------------------------------------------------------------------------------------------- 40 
4.3.2 What does direct heading cost? -------------------------------------------------------------------------- 41 

4.4 Harvest management logistics ........................................................................................................ 42 
4.4.1 Direct heading vs windrowing ---------------------------------------------------------------------------- 42 
4.4.2 How else does windrowing and direct heading compare?----------------------------------------- 51 

4.5 Desiccation ...................................................................................................................................... 54 

4.6 Crop sealants ................................................................................................................................... 54 
 

Appendices 

Appendix I:  Oil bonification ............................................................................................................................. 55 

Appendix II:  Description and Results of Trials and Demonstrations ............................................................... 58 

Appendix III:  Key Contacts & Organisations .................................................................................................... 63 

 

 



Canola Technology Update:  Harvest Management (V2: Sep 2012) Page 6 

1. LINKING PRACTICE WITH CROP PHYSIOLOGY 

1.1 Canola growth and development 

 

Summary 

Plant Growth and Development 

· Controlled mainly by thermal time ς accumulated day degrees. 

· Flower bud initiation occurs after the production of a pre-determined number of leaves.  
This differs between varieties. 

· The pods produced during the first 2 weeks of flowering contribute to the majority of 
yield. 

· Seed development comprises of 3 phases. 

· Pods are the main source of photosynthesis for seed fill following leaf senescence. 

· Maximum seed weight and oil content has been reached when seed desiccation reaches 
40% seed moisture. 

· Seed colour is directly related to seed maturation. 

· A seed begins to change colour from green to brown when the seed moisture content 
reaches between 50 and 55%.  

· BMP is therefore to windrow when 40 ς 60% of seed has changed colour to maximise 
yield and oil content. 

Throughout the life cycle of the canola plant, growth and development are continuous; many 
of the growth and development stages overlap.  There is a clear sequence of developmental 
phases that proceed from leaf to stem to pod to seed. 

The duration of each phase is influenced by variety and a range of environmental conditions, 
particularly temperature (and moisture).  Temperature effects are expressed through 
thermal time . 

Thermal time  is calculated, based on the average of measured maximum and minimum 
daily temperatures and expressed as day degrees (°Cd). 

For example, a daily temperature range of 10 to 24°C equals 17°Cd. 

Thermal time = minimum temperature (°C)   +   maximum temperature (°C)   ÷   2 

 = 10°C  +  24°C   ÷  2  

 = 17°Cd 

These daily temperatures are cumulative throughout the season.  Each phase requires a 
specific threshold to be reached, before the next phase commences.  This is why cold 
weather slows the rate of crop growth and can delay the timing of stem elongation and 
flowering. 
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Figure 1 shows the response to thermal time of the growth and development of two canola 
crops located at Wellington and Gilgandra sown in 2011 in central NSW.  Despite 
temperature differences at the locations, similar temperature thresholds triggered the start 
of the next phase in each crop. 

 
Figure 1: Comparative phase response to thermal time in canola crops at Wellington and Gilgandra NSW ς 2011 

Seasonal conditions at both sites were unusually favourable in 2011 with frequent rainfall 
events and mild temperatures.  The conditions throughout the late winter and spring period 
were conducive to allowing crop development to progress unhindered. 

Canola crops progress through key growth stages.  Growth early in the season effects crop 
conditions later in the season, specifically potential yield and oil levels, and crop biomass to 
be handled at windrowing and harvest. 

1.1.1 Key stages 

0.00 ς Germination and emergence 

Canola must be sown at the optimum sowing 
time for the location and variety, ideally at 2ɀ
3cm depth into moisture. 

Where soil moisture is adequate, seed imbibition 
and emergence is largely regulated by soil 
temperature, with an optimum range between 
15 and 20°C. 

Soil temperatures below 10°C reduce 
germination and emergence.  Canola should 
emerge within 4ɀ14 days. 

Cumulative thermal time in canola - 2011 
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Key points 

· The majority of canola yield comes 
from the early emerging plants. 

· Patchy emergence can result in patchy 
crops, resulting in: 

Ą greater variability in crop maturity 

Ą difficulties to form uniform 
windrows 
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1.00 ς Leaf growth & rosette formation 

The first true leaf appears 4ɀ8 days after 
emergence of the cotyledons (seed leaves) and 
leaves continue to appear every 7ɀ10 days. 

The first leaves form at the base of the rosette, 
with new younger leaves developing at the 
centre.  Under good growing conditions, a plant 
produces between 10 and 15 leaves until it 
reaches the reproductive stage. 

The production and growth of the earliest leaves govern the rate at which sunlight is 
intercepted.  In turn, the rate at which plants grow is related to the amount of sunlight 
captured with photosynthesis producing assimilates (plant food) for shoot and root growth. 

The larger the leaf area, the more dry matter the crop can produce and therefore the higher 
the potential yield.  Canola plants commonly develop a leaf area index (LAI) of between 
3 and 6.  For example, an LAI of 3 is equivalent to 3m2 of leaf surface area per m2 of ground 
surface area. 

2.00 ς Stem elongation 

In canola, there is usually some overlap between 
the vegetative and reproductive stages. 

Stem elongation begins after 8ɀ9 leaves have 
formed, producing 15ɀ20 internodes (space 
between nodes/branches) on the main stem.  At 
each node, a leaf is attached to the stem. 

During this vegetative stage, the reproductive 
stage begins with the appearance of flower buds 
on branches. 

Branches grow from the base of the upper leaves at around stem elongation.  Each branch 
forms 1ɀ4 leaves and a flower bud.  Where poor crop establishment has occurred, branches 
contribute most of the compensatory growth and yield. 

Stem elongation continues until the end of flowering.  The duration of the stem elongation 
phase (from initiation to the end of flowering) is important to final yield. 

3.00 ς Flower bud development 

Flower initiation begins on the main stem when 
leaf production ceases. 

When this occurs is influenced by the presence of 
a minimum number of leaves, daily temperature 
and leaf production rate, vernalisation and 
response to day length. 

Flower initiation occurs during early stem 
elongation when the flower buds are enclosed in the leaves, before emerging above the 
leaves as the stem elongates. 

Key points 

· Early crop growth and rapid ground 
cover is an indication of leaf area. 

· Larger leaf area 

Ą greater potential crop biomass 

Ą higher potential yield & oil% 

Key points 

· The formation of first branches occurs 
at or just before stem elongation. 

· Each branch develops 1 to 4 leaves 
and a flower bud. 

· Branching compensates for low 
population numbers. 

Key point 

· The formation of first flower buds 
occurs after the appearance of a 
minimum number of leaves. This is the 
main reason for the differences in 
flowering time between varieties. 
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The main reproductive structures including pollen develop during the green bud stage.  
Flower bud development is completed during the yellow bud stage (just before buds open as 
flowers). 

4.00 ς Flowering 

Canola florets are made up of a cluster of many 
flowers.  The flowering period begins when the 
first floret opens at the base of the main stem, 
with flowers opening progressively up the main 
stem. 

Flowering begins at the base of branches and 
similarly continues to the upper tip of the flower 
head.  The first floret to flower forms the first 
pod at the base of the flower head. 

The length of the flowering period is influenced 
by soil moisture and variety, and generally occurs over a 25ɀ30 day period on each plant.  
Most of the pods at maturity are those that formed from flowers that opened during the first 
2 weeks, mostly on the main stem and the first few branches that formed. 

As flowering commences, there is a rapid increase in flower bearing branches.  Plants begin 
to lose leaves, reducing the photosynthetic leaf area or effective LAI just after the start of 
flowering. 

At this time, only the oldest seeds at the base of the plant have commenced the early stages 
of development.  By full flowering, stems and pods are responsible for most of the plants 
photosynthesis, with leaves contributing to a lesser degree. 

5.00 ς Pod development 

Pod development begins immediately after 
flowering. 

Pods initially grow rapidly in length, reaching 
near maximum length after around 3 weeks. 

The extended flowering period of canola means 
that pods are at different stages of development 
at any point in time.  This creates competition for 
assimilates, with earlier-formed pods having a 
competitive advantage over later-formed pods. 

In the absence of leaves, pod wall photosynthesis 
is the main source of assimilates during this 
growth phase and may contribute 50 to 60% of 
final plant dry matter. 

Key points 

· Flowering begins at the base of the 
branch and continues upwards to the 
tip. 

· Each flower can form a pod. 

· When each flower opens, the 
maximum potential number of seeds 
in each pod has been determined. 

Key points 

· Around ¾ of pods at windrowing are 
formed from flowers that opened 
during the first 10ς14 days of 
flowering. 

· Pods are the main photosynthetic 
organ of the plant after flowering ends 
and as leaves senesce. 

· Pods temporarily store carbohydrates 
which are re-distributed to developing 
seeds. 
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Photo:  Kathi Hertel 

Image 1:  Pods ~ 32 days after flowering 

6.00 ς Seed development 

Canola seed is comprised of the embryo (cotyledons), endosperm and seed coat.  Seed 
development can be divided into early, mid and late cotyledon stages.  The sequence of 
stages is indicated by days after flowering (DAF). 

Early cotyledon stage (0ς21 days DAF) 

Seed development begins whilst pods are still lengthening.  Developing seeds are visible 
within a week after flowering.  Seeds at this stage are made up of the seed coat, endosperm 
and embryo.  Tiny (< 1mm) green seed embryos in the milky endosperm undergo rapid cell 
division in the first 2ɀ3 weeks after flowering.  The end of the embryo cell division phase 
coincides with pods reaching their full length. 

Starch and sucrose (sugar) are the major carbohydrates produced by photosynthesis.  
During this stage, sucrose is evenly distributed between all seed components whilst starch is 
mainly found in the seed coat and liquid endosperm.  Starch is only present during early 
development before the main stage of oil synthesis begins, and is depleted in the filling 
stage. 

Chlorophyll is present within the embryo.  Chlorophyll is essential for photosynthesis which 
produces energy for oil production within the seed.  Around 60% of maximum chlorophyll 
content is present around 3 weeks after pollination with the most rapid accumulation 
occurring during the third week. 

Mid cotyledon stage (21ς35 days DAF) 

The transition of embryos from cell division 
to cell expansion indicates the mid cotyledon 
(or filling) stage.  The seed coat reaches full 
size after 10ɀ12 days and the quickly growing 
embryo consumes the liquid endosperm, and 
ÆÉÌÌÓ ÔÈÅ ÓÅÅÄȭÓ ÉÎÔÅÒÎÁÌ ÓÐÁÃÅ.  This results in 
a progressive increase in seed weight. 

Oil and protein accumulation start and finish 
at the same time, but the rates of 
accumulation are different.  Initially protein 
accumulates more rapidly than oil during the 
early stages of seed fill. Photo: Kathi Hertel 

Image 2:  Seed formed ~ 32 days after flowering ς 

84.5% moisture content 
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The transition between mid and late cotyledons stage is marked by the commencement, 
around 5ɀ6 weeks after flowering, of a rapid increase in the rate of oil synthesis. 

During this stage, the senescence of remaining leaves is complete.  Chlorophyll within the 
seed begins to degrade around 28 days after pollination.  Pods are the main photosynthetic 
tissue to provide continuing supply of carbohydrates to developing seeds.  Sucrose becomes 
the main carbohydrate used for seed growth and is produced mainly from photosynthesis 
occurring in the pods and to a smaller degree, seed embryo and stems.  It is transported to 
the seeds for oil and protein synthesis. 

Frosts or conditions of severe water stress during this period effectively slow the rate of 
ÃÈÌÏÒÏÐÈÙÌÌ ÄÅÇÒÁÄÁÔÉÏÎ ×ÈÉÃÈ ÍÁÙ ÓÏÍÅÔÉÍÅÓ ÒÅÓÕÌÔ ÉÎ ȰÇÒÅÅÎ ÓÅÅÄȱ ÁÔ ÄÅÌÉÖÅÒÙȢ  
Chlorophyll is soluble in oil.  Oil retains the green colour, its intensity being proportional to 
the concentration of chlorophyll in the seed. 

Late cotyledon stage (35ς60 days DAF) 

Seed fill continues during the late cotyledon stage extending over a 35ɀ60 day period, 
accumulating seed weight, protein and oil. 

The rapid phase of oil accumulation that began towards the end of the mid cotyledon stage 
continues for 1ɀ3 weeks, before slowing as the seed dehydrates (loses moisture).  
Coinciding with the slowing down in oil synthesis, there is a rapid increase in the rate of 
protein synthesis. 

Crop yield, indicated by gains in seed weight continues with peak accumulation rate 
occurring after 45 DAF before levelling off around 60 DAF.  Maximum seed weight occurs 
when seed moisture content reaches about 40%. 

The green seed begins to change colour to brown when the seed reaches 50ɀ55% moisture 
content.  Seed dehydration is progressive, with simultaneous changing colour of the seed 
coat, darkening from green to red/brown to black. 

Chlorophyll within the embryo continues to degrade, ceasing when seed moisture content 
falls below 40%.  The water content of the embryo plateaus then declines rapidly as the seed 
dehydrates. 
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  Seed moisture content 
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Image 3: Pods and seeds from sections of main stem ~ 41 days after start of flowering. Note the darkening of the 

seed as moisture content declines. Bottom pods and seeds developed from the first flowers. 

Key points 

· Seed development can be divided into 3 
phases. 

1. Early cotyledon stage (0 ς 21 DAF) 
ς rapid cell division occurs, rapid seed 
chlorophyll accumulation 

2. Mid cotyledon stage (21 ς 35 DAF)  
ς cell expansion (seed fill) stage 
commences, oil and protein 
accumulation begins, seed chlorophyll 
begins to degrade 

3. Late cotyledon stage (35 ς 60 DAF) 
ς rapid increase in oil accumulation 
rate over 7 ς 21 day period, seed 
weight peaks at around 45 DAF 

· Overall patterns of oil and yield 
accumulation are similar, however when 
they begin and finish, and their duration 
differ. 

· Oil and protein accumulation start and 
finish at the same time, but their 
accumulation rates vary. 

· Pods are the main organ of 
photosynthesis during seed development. 
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Maturity  

Physiological maturity occurs when the seed 
reaches the maximum seed dry matter 
accumulation.  This is when maximum grain 
yield is achieved.  In canola, this occurs at 
35ɀ40% moisture content.  As moisture 
content falls below these critical levels, active 
seed metabolism ceases and the seed 
continues to dry down. 

Seeds mature progressively up the main stem 
and from lower branches to the upper 
branches and ends of branches.  Hence, seeds 
within pods located on the lower main stem 
are the most advanced and tend to be the 
most productive. 

The duration of development of seeds located in the upper canopy is limited due to 
competition for plant assimilates.  These are the least productive.  Their low weight and 
small seed size result in poor harvest retention. 

Harvest 

Harvest normally takes place 4ɀ7 weeks after 
the end of flowering. 

Seed moisture contents may decline in the 
order of 1ɀ5% per day, depending on 
prevailing weather conditions. 

Grain receival standards and storage require 
a maximum of 8% seed moisture. 

 

 

1.2 Seed development: Implications for harvest management 

The development of Best Management Practice (BMP) guidelines are the result of extensive 
research over many years.  They require interpretation and adjustment to account for other 
outside influences like weather, machinery and economic changes that vary from season to 
season.  4ÈÅ ÉÍÐÌÅÍÅÎÔÁÔÉÏÎ ÏÆ "-0ȭÓ ÃÁÎ ÃÈÁÎÇÅ ÏÖÅÒ ÔÉÍÅ ÁÓ ÐÒÁÃÔÉÃÁÌ ÁÃÃÕÍÕÌÁÔÅÄ 
experience and certain beliefs become more widespread.  This can cause modifications to 
recommeÎÄÅÄ "-0ȭÓ ×ÉÔÈ ÖÁÒÙÉÎÇ ÄÅÇÒÅÅÓ ÏÆ ÁÃÃÅÐÔÁÎÃÅ ɉÄÉÓÁÇÒÅÅÍÅÎÔÓɊ ÁÍÏÎÇÓÔ ÉÎÄÕÓÔÒÙ 
participants.  The result is often conflicting opinions and recommendations. 

Variations in crop performance can be attributed to a range of reasons, not all of which are 
based on sound scientific evidence.  Better knowledge and understanding how crop growth 
and development occurs and the relative impact of the consequences of seasonal conditions 
will assist in making more informed and therefore positive economic and practical crop 
management decisions including windrowing. 

Key points 

· Seed colour change signals the final stages 
of seed development. 

· Seeds on the lower section of the main 
stem are the first to change colour. 

· The beginning of changing colour from 
green happens when seed moisture 
content reaches between 50 and 55%. 

· Maximum yield and oil accumulation has 
occurred when seed moisture falls to 
between 35 and 40% moisture content. 

Key points 

· Timing of windrowing targets to maximise 
crop yield and oil. 

· The rate of seed dehydration is influenced 
by local environmental circumstances. 
Rapid dry down occurs under hot dry 
conditions. 

· Final crop performance is subject to 
harvest management.  Losses can 
accumulate, occurring at various points 
between and during different operations. 
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Selecting the optimum windrowing and harvest time requires an improved understanding 
of the visual signs in the paddock indicating at what stage of development a crop has 
reached and therefore how close it may be to optimum windrowing or harvest time. 

1.2.1 When does seed size reach a maximum? 

Seed size is an indication of physiological maturity or the accumulation of dry matter and 
therefore crop yield.  Seed size is expressed as the weight (g) of 1000 seeds. 

Figure 2 shows the progressive increase in the weight of main stem seeds at Gilgandra and 
Wellington in NSW in 2011. 

 
Figure 2:  Progress of canola seed size ς Gilgandra and Wellington NSW ς 2011 

In the Wellington experiment, the early sampling times at 1 and 4 days after the end of the 
flowering initially showed no significant change in the weight of seeds on the main stem.  A 
period of rapid increase in seed weight followed, lasting 23 days before levelling off.  There 
was no significant difference in seed size at the final four (4) sampling times.  The seed 
moisture content was 45% when maximum 1000 seed weight was reached. 

A similar pattern was measured at Gilgandra with sampling commencing at a later phase of 
seed development ɀ 5 days after the end of flowering (equal to 47 days after the start  of 
flowering).  Main stem seeds were already rapidly increasing in weight.  There was no 
significant difference in seed size at the final three (3) sampling times.  Maximum seed 
weight occurred when the moisture content of the seed was 39%. 

1.2.2 When does seed oil content reach a maximum? 

Oil accumulation occurs independently of dry matter accumulation. 

Changes in oil content as seed development progressed reflected similar patterns at both 
sites (Figure 3).  The greatest rate of oil accumulation occurred over 14 day at Gilgandra and 
21 day period at Wellington before levelling out. 

The slowing of oil accumulation coincided with the early signs of colour change of seeds 
located on the main stem.  There were no significant differences in oil content between the 
last few sampling times. 
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Frequent rainfall events throughout this period at both sites, combined with average daily 
temperatures of 13.7°C at Wellington and 15.2°C at Gilgandra were favourable 
environmental conditions for high oil levels to be realised.  4ÈÅÓÅ ÕÎÕÓÕÁÌÌÙ ȬÓÏÆÔȭ 
environmental conditions allowed later developing seeds on higher branches to continue to 
develop for longer, contributing to small incremental increases in oil synthesis. 

 
Figure 3: Influence of temperature on rate of oil accumulation at Wellington and Gilgandra NSW ς 2011 

1.2.3 What is seed colour change telling you? 

Seed colour is an indication of the metabolic activity within the seed, indicating which phase 
of development has been reached.  Changes in seed colour indicate the declining metabolic 
activity and progress to seed maturation. 

Seed metabolic processes are strongly correlated with seed moisture content.  Active seed 
metabolism is therefore indirectly affected by soil water availability and overall plant 
demand. 

Colour change commences when seed moisture contents reach critical levels.  Initially  seeds 
appear almost translucent with a very light green colour before becoming a distinctly darker 
green as seed moisture content falls below 80%. 

The first signs of seed colour change (non-green) appear on individual seeds when the 
moisture content reaches between 50 and 55%.  These first signs are often seen as a light 
brown flecking on the outer seed coat.  From then, descriptions of the progress of seed 
colour changes are ÖÁÒÉÏÕÓÌÙ ÄÅÓÃÒÉÂÅÄ ÁÓ ȰÃÁÒÁÍÅÌȱȟ ÒÅÄȟ ÂÒÏ×Îȟ ȰÒÕÓÔÙȱ ÂÅÆÏÒÅ ÄÁÒËÅÎÉÎÇ 
further to deep red/burgundy/maroon or da rk brown to finally black. 

Differences in described colour reflect the continuing progression of the late phases of seed 
development.  As the seed dries down, seed coat colour darkens. 

At a single point in time, seeds from various positions within the crop canopy are at varying 
stages of maturity and therefore show a range of different colours.  The process of seed 
maturation can halt in some seasons, for example due to high temperatures, severe moisture 
stress or frosts and so the timing of the adverse event or conditions will affect the visual 
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appearance of the seed.  Variable coloured seed including green and lighter reddish/brown 
colours at harvest indicate premature cessation of the final seed maturation processes. 

Table 1 shows an example of the average moisture content of all main stem, seeds that were 
measured at intervals as indicated by the percentage of seed colour change at Wellington 
NSW in 2011. 

Main stem 
average 

% seed colour change 

Main stem 
average 

% seed moisture content 

1 53.1 

10 48.4 

20 46.8 

30 45.8 

40 44.9 

50 44.1 

60 43.3 

70 42.5 

80 41.4 

90 39.8 

99 35.2 

Table 1: Seed colour change % and seed moisture content at Wellington NSW ς 2011 

Seeds are at a range of development stages depending on their position in the canopy at any 
point in time.  The extended period of favourable growing conditions into late spring 
allowed less mature seeds in pods on the upper crop canopy that were still green or just 
beginning to change colour to reach their physiological potential, ie. more oil and heavier 
seed weight.  The most advanced (mature) seeds on the main stem had reached 
physiological maturity first (therefore 100% seed colour change) up to 10 days earlier.  This 
pattern of development means that at harvest there will be a certain amount of immature 
seed. 

1.2.4 How quickly does seed change colour? 

When canola crops are maturing during spring in Australia, the most common conditions 
are of increasing daily temperatures and decreasing available soil water.  These two factors 
have the greatest impact on the how quickly the crop matures, as indicated by changes in 
seed colour. 

&ÏÒ ÅØÁÍÐÌÅȟ ÉÎ ςπρρȟ ÕÎÄÅÒ ÕÎÕÓÕÁÌÌÙ ȬÓÏÆÔȭ ÌÁÔÅ ÓÐÒÉÎÇ ÃÏÎÄÉÔÉÏÎÓ ÉÎ ÃÅÎÔÒÁÌ .37ȟ ÔÈÅ 
period between the start (approximately 1%) of seed colour change to the range of 40ɀ60% 
on the main stem was 13 days at Gilgandra and 9 days at Wellington. 

Temperature is the dominant influence on the process of seed maturation and therefore 
changes in seed colour.  The optimum temperature range for canola is between 13°C and 
22°C.  Plant growth and development processes cease above 30°C.  

The time taken from approximately 1% to 100% seed colour change on the main stem was 
23 and 18 days respectively at Gilgandra and Wellington in 2011 (Figure 4).  Average daily 
temperatures during these periods ranged between 10°C and 23°C at Gilgandra and 14°C 
and 20°C at Wellington.  At the same time, both sites received useful rainfall ɀ 74mm over 
5 days at Gilgandra and 13mm over 3 days at Wellington. 
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Anecdotally, reports of seed changing from just a few percent to close to 100% can occur 
within 2ɀ3 days under conditions of high daily temperatures in mid to late spring.  These 
changes can be further impacted by moisture stress. 

 
Figure 4: Rate of seed colour change on canola main stem at Gilgandra and Wellington NSW ς 2011 

1.2.5 How quickly does the seed moisture content decline? 

Depending on environmental conditions, seed dehydration can occur between 1.5% and 5% 
per day, influenced by soil water availability and daily temperatures. 

Figure 5 shows the average rate of decline of moisture content of main stem seeds at 
Gilgandra and Wellington in 2011 under abnormally cool and moist conditions.  The average 
daily decline in seed moisture content was 3.8% at Gilgandra and 2.5% at Wellington. 

7ÅÁÔÈÅÒ ÃÏÎÄÉÔÉÏÎÓ ÄÕÒÉÎÇ ÔÈÅ ÌÁÓÔ ×ÅÅËȟ ÂÅÔ×ÅÅÎ ÔÈÅ ÌÁÓÔ ς ÓÁÍÐÌÉÎÇ ÔÉÍÅÓ ×ÅÒÅ ȬÓÏÆÔȭ 
ɉÔÅÍÐÅÒÁÔÕÒÅÓ ÉÎ ÔÈÅ ÌÏ× ÔÏ ÍÉÄ ςπȭÓ ÁÎÄ ÕÐ ÔÏ ρσmm rainfall) compared to more typical 
Australian finishing conditions. 

 
Figure 5: Rate of main stem seed dehydration at Gilgandra and Wellington NSW ς 2011 
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1.2.6 Visual indicators in the paddock ς How can you tell at what stage the crop is at? 

1.2.6.1 Crop appearance 

Differences in crop appearance are influenced by a combination of factors.  Some of these 
include staggered germination at sowing time, crop density, changes in soil type and soil 
moisture, paddock aspect, variety and climatic conditions. 

These issues interact to impact on individual plants within the overall crop population, with 
variability reflected in crop canopy appearance.  Pod colour is not a reliable indicator of the 
stage of crop development, ie. seed maturity. 

1.2.6.2 Seed appearance 

Changes in seed colour reflect the progress of seed maturation.  Colour change signals the 
final stages of seed development and therefore maximum yield and oil potential. 

The following tables; Table 2, Table 3, Table 4 and Table 5 show the development of canola 
at Gilgandra and Wellington experimental sites in 2011.  Images include the general 
appearance of the crop as well as representative samples of the pods and seeds taken from 
lower, middle and upper thirds of the main stem only from one replicate of the trial. 

Seed moisture content and colour change percentages are from the pictured pods and seeds 
from a single replicate only. 

 



 

 

 

 

Crop view 

     

Main stem pods 
Top 

Middle 

Bottom 

     

 
 

Main stem seeds 
L ς top Ą middle Ą bottom ς R      

 
Date 

20 September 23 September 26 September 30 September 4 October 

Days after start of 
flowering 

47 50 53 57 61 

Days after end of 
flowering 

5 8 11 15 19 

Mean % seed moisture 70 61 55 51 42 

Mean main stem % seed 
colour change 

0 0 0 3 18 

Photos:  Kathi Hertel 

Table 2:  Pod and seed colour change in the Gilgandra windrowing trial ς early stages of seed ripening ς 2011 
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Crop view 

    

Main stem pods 
Top 

 
Middle 

 
Bottom 

    

Main stem seeds 
L ς top Ą middle Ą bottom ς R 

    

Date 7 October 12 October 17 October 22 October 

Days after start of flowering 47 50 53 61 

Days after end of flowering 22 27 32 37 

Average % seed moisture 45 40 26 6 

Mean main stem % seed 
colour change 

48 77 98 100 

Photos:Kathi Hertel 

Table 3:  Pod and seed colour change in the Gilgandra windrowing trial ς later stages of seed ripening ς 2011 
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Crop view 

      

Main stem pods 
Top 

Middle 

Bottom 

      

Main stem seeds  
Lςtop Ą middle Ą bottom ςR 

      

Date 24 September 27 September 1 October 6 October 12 October 18 October 

Days after start of 
flowering 

41 44 48 53 59 65 

Days after end of 
flowering 

1 4 8 13 19 25 

Mean % seed moisture 82 80 81 75 65 56 

Mean main stem % seed 
colour change 

0 0 0 0 0 1 

Photos: Kathi Hertel 

Table 4:  Pod and seed colour change in the Wellington windrowing trial ς early stages of seed ripening ς 2011 
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