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2 Case summary 
This in-country study was conducted in relation to Objectives 2.3 and 2.4 of the ACIAR 
Mango Quality project: Enhancing fruit quality in Asian mango chains. The project aimed 
to develop a common approach to assessing fruit quality in Asian mango supply chains 
and for evaluating opportunities to improve quality in supply chains and markets in 
mainland China. 
This Australian domestic study involved conduction interviews with two ripener-
wholesalers and three retailers to obtain feedback on a draft mango quality assessment 
manual and to canvass industry issues. During the surveys, both ripener-wholesalers 
expressed an interest in the prototype Quick Assessment Manual. They agreed that there 
was an industry requirement for a short, easy-to-follow, common language manual. 
Regarding improvements to the manual, they advised grouping the skin defect section into 
progressively developing (e.g. decay) and non-progressive (e.g. abrasion) defects, and 
that images be used for each rating scale level to depict tolerance. Information about the 
requirements of local supermarkets was denoted. The retailers stated that supply chain 
stakeholders look for fruit that is free from skin defects. Good visual appearance of the 
fruit is also important to consumers. 
Results revealed that fruit temperatures were well controlled under ripening and cold room 
conditions. The Quick Assessment Manual could be used for the local cultivars: 
Kensington Pride (KP), R2E2, and Calypso. R2E2 fruit had a longer shelf life in 
comparison to KP and Calypso. However, they all had similar fruit quality scores for skin 
colour, defects and hand firmness. The longer shelf life of R2E2 mangoes possibly 
explains why this variety is ideal for export. In general, the manual was useful for 
Australian local cultivars, including offering the ability to discern the difference between 
cultivars. 
Recommendations arising from the study are: 

• Re-grouping the skin defect section into progressively developing and non-
progressive defects. 

• Greater use of images of fruit in the manual to illustrate levels of skin defects and 
industry tolerance. 

• Research methodology refinement for the road-testing trial to source fruit from the 
same location and harvest fruit at same time/dry matter level to eliminate possible 
confounding effects. 

• Repeat trialling in Australia to validate findings and conclusions. 
• Interview other supply chain stakeholders who play various roles in the mango 

production industry. 
• Road-testing the manual through domestic supply chains to promote use of the 

Quick Assessment Manual. 
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3 Introduction 

3.1 Project background 
In Australia, mangoes are one of the most economically and socially important tropical 
fruits in terms of production, market, export value and growth (HIA, 2019). Production in 
Australia during 2016/17 and 2017/18 was 61,474 tonnes and 83,315 tonnes, respectively 
(HIA 2019). The gross value of mango production was approximately AUD204.3 million in 
2017/18. Around 85% (71,809 t) of the Australian crop was destined for domestic fresh 
markets in the year ending June 2018. The average supply per capita was about 2.9 kg. 
In Australia, mangoes are predominantly produced in Darwin and Katherine in the 
Northern Territory, and in Mareeba, Bowen and Bundaberg in Queensland. Mango crops 
are also produced in Western Australia and with smaller volumes in Victoria and New 
South Wales (HIA, 2019). Queensland is the second biggest production state in Australia, 
with 39,158 t for the year 2017/18. Australian mango seasonality starts from August in 
Northern Territory and goes through to March in Western Australia. The main Australian 
mango cultivars include KP (41%), Calypso (29%), R2E2 (14%) and Honey Gold (7%), 
while other varieties account for 3% of the domestic market (HIA, 2019). 
In general, fruit quality varies widely. Also, domestic mango supply chain stakeholders 
employ different methods to assess fruit quality. Some use a complicated manual 
developed by Holmes et al. (2009) while others consult in-house assessment checklists. 
Still others assess the fruit while completing QA forms from their clients. 
The overarching project developed a Quick Assessment Manual as a prospectively 
simple, common language tool to assess fruit qualities in fresh mango supply chains. The 
new manual was proposed for use across ACIAR partner countries, including Cambodia, 
Indonesia, Pakistan, the Philippines and Vietnam. As was the case with this current 
report, researchers from these countries also road-tested the feasibility and practicality of 
the manual within their domestic supply chains. The Australian study was part of the 
project’s ‘manual road-testing’ research activity. It included two components: (1) 
interviewing supply chain players in Australia regarding the draft manual and (2) testing 
the draft manual with three local mango cultivars. This report contributed to a better 
understanding of current mango industry issues in Australia and to refining the draft 
manual. 

3.2 Study objectives 
This study was conducted according to the following project objectives: 

• Capturing, analysing and reporting on mango quality of domestic supply in relation 
to partner country markets. 

• Identifying and documenting the current industry issues and research gaps relating 
to mango quality in partner countries and Australia. 

This Australia domestic research activity road-tested the project draft manual via domestic 
market assessments in order to gain a better understanding of the industry and also of 
domestic mango supply chain fruit quality. These results complemented and informed 
comparative information obtained from other MQ SRA in-country studies that were 
undertaken. 

3.3 Study methodology 
This study helped to identify challenges and issues faced by current Australian mango 
supply chains in terms of harvested fruit quality, including with a view to exporting to 
Chinese markets. Reporting covered the quality of mangoes in Australian domestic supply 
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chains. Issues were identified as a result of road-testing the manual to determine the 
quality of three common commercial mango cultivars (KP, R2E2 and Calypso) which 
account for ~ 84% of mango production in Australia. Enquiries were conducted at serial 
ripener, wholesaler and retailer supply chain stages. Feedback was received via semi-
structured interviews with two ripener-wholesalers and three retailers in Brisbane, 
Queensland during the peak mango season. 
Assumptions and limitations  

This country study tested assumptions that: 

• The common language developed in the draft project manual to assess mango 
fruit quality could be used for domestic cultivars in order to identify differences 
between them. 

• Investigation into domestic supply chains would provide an insight to better 
understand industry issues and requirements so as to improve the manual for use 
as a common language and to underpin best practice to meet consumers’ 
expectations. 

Road-testing the Quick Assessment Manual 

Methodology for, and timing of, road-testing of the draft Quick Assessment Manual was 
discussed by researchers from both Australia and partner counties in Workshop 1 at 
Guangzhou in March 2018. A questionnaire was developed and used (see Supporting 
document 6.1). Two general approaches were applied: 

• Questionnaire – to identify and document current industry issues and research 
gaps in relation to mango quality in Australia with the objective of reviewing and 
improving the draft manual. 

• Road-testing of the manual – to capture, analyse and report on mango quality in 
select Australian domestic supply chains. 

Questionnaire 

Face-to-face interviews were conducted with two ripener-wholesalers and three retailers 
in the Brisbane region, Queensland on 6 and 19 December 2018. Both of the ripener-
wholesalers are relatively large players with responsibility for undertaking multiple roles in 
various fresh product supply chains. The interviews took approximately one hour to 
complete. The respondents openly shared their thoughts on the draft project manual, as 
well as their experiences. One respondent also shared information about the mango 
quality requirements involved in supplying large supermarket chains in Australia. All this 
data provided valuable insight in terms of refining the manual to better suit supply chain 
stakeholders’ needs in Australia. Three retailers were interviewed for the study. 
Simulation method 

Simulation trial methodology was used to test the draft manual. Three Australian 
commercial cultivars – KP, R2E2, and Calypso – were assessed (see Figure 1). The fruit 
was harvested from Walkamin Research Station in northern Queensland. Due to external 
limitations, KP fruit was harvested on 19 December 2018, while R2E2 and Calypso fruit 
were harvested on 8 January 2019. All fruit were hot-dipped in fungicide at 52°C for five 
minutes. The fruit was then air-dried and packed for air freight to Brisbane. There, the fruit 
was held in a controlled temperature room at 22°C. Ethrel® solution diluted to 1000μL/L 
ethephon was used in a 10-minute dipping scenario to stimulate fruit ripening. For each 
cultivar, a tray of 10 replicate fruit was used. 
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Figure 1. Samples of three Australian mango cultivars 
Source: Author’s images 
Note: KP (left), R2E2 (middle) and Calypso (right) 
 
Air temperature loggers (Verigo Pod temp & RH, AgroFresh Solutions, Inc., Florida) were 
not inserted until they were packed in Mareeba in northern Queensland for transport to 
Brisbane. The draft Quick Assessment Manual Version 1.3 (see Supporting documents) 
was tested in the activity. 
Fruit quality was assessed using scoring systems set out in the project manual at each of 
three simulated supply chain stages: ripener (day1), wholesaler (day 8) and retailer (day 
10) with the number of days to extend shelf life were also recorded. 
The assessments included: 

• visual quality (score 1–5): 1 = extremely poor, not marketable; 2 = poor, limited 
marketability; 3 = fair, lower limit of marketability; 4 = good, good quality, not 
objectionable; and 5 = excellent, excellent quality, high marketable. 

• skin defects (score 1–5): 1 = none; 2 = slight; 3 = moderate; 4 = severe; and 5 = 
extreme. 

• skin colour (score 1–5): 1 = all green; 2 = more green than yellow; 3 = half green, 
half yellow; 4 = more yellow than green; and 5 = all yellow. 

• blush (score 1–5): 1 = no blush; 2 = more yellow than blush; 3 = half blush; 4 = 
more blush than yellow; and 5 = all blush. 

• hand firmness (score 1–5): 1 = hard, no ‘give’; 2 = rubbery, slight ‘give’ with strong 
thumb pressure; 3 = sprung, flesh deforms by 2–3 mm with moderate thumb 
pressure; 4 = firm soft, whole fruit deforms with moderate hand pressure; and 5 = 
soft, whole fruit deforms with slight hand pressure. 

4 Results and discussion 

4.1 Manual questionnaire 

Wholesaler 1 
Ripener-wholesaler 1 expressed a great deal of interest in comprehending the project 
manual and how it could be used in Australian mango supply chains. When assessing 
mangoes, they normally checked skin colour, fruit hand firmness and skin defects. Non-
destructive densimeter equipment was also used for training to uniform standard. Cut fruit 
assessment, including °Brix measurement, could be added if fruit were sent to chain 
stores. Additionally, they also examined library trays to assess shelf life of mangoes and 
conducted an objective measurement of dry matter (DM) to validate the fruit ripening 
stage. In practice, they would probably only measure DM once during a season and only if 
a problem was deemed to have occurred. DM was normally assessed by their farmers. 
Depending on how close the fruit quality was to their overall requirements, the total time 
taken to assess 100 to 200 mangoes was usually 40 to 45 minutes. On the morning of the 
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interview day, their staff had just finished sorting out library trays and assessing mango 
fruit skin colour, firmness, skin defects, weight and size. 
With respect to the draft Quick Assessment Manual, it was suggested that instructions 
and scoring systems were very easy to follow. They considered that objective 
measurement would be most useful criteria but didn’t think that any part of the manual 
included parameters that wouldn’t be useful to them (Question 4 and 5 in the 
questionnaire, see Supporting document 6.1).  
Wholesaler 1 also offered the following suggestions for improving the manual: 

• ‘Skin defect’ section – might be categorised into two groups – one group that 
depicts progressively developing major defects, such as sap burn and another that 
depicts non-progressive minor defects, such as insect damage or scars. It was 
considered ‘great’ for a tolerance percentage to be attached to each group as well. 
For example, supermarkets usually have defect tolerance set as 2% for major 
defects, 10% for minor defects, or else reject all. 

• Use more photographic images as they are pictorially ‘common language’. With 
visual aids, people find it easy to be able to identify acceptance levels. Building on 
above, images could be inserted to demonstrate to manual users what 2% and 
10% surface area of defects look like. 

Wholesaler 2 
Ripener-wholesaler 2 was similarly interested in referring to the draft manual and was 
looking forward to its publication. He also shared information about quality requirements in 
relation to fresh mango fruit for the supermarket they supplied. They normally assessed 
mango quality at two stages: on arrival and on dispatch. Fruit skin colour, hand firmness, 
skin defects, and °Brix (especially on dispatch) were assessed. They were also involved in 
checking arrival temperature, packaging, labelling and fruit shape. They agreed that 
assessment instructions and the scoring system in the project manual were easy to follow. 
Among all of the criteria outlined in the manual, ‘skin defect’ was identified as being the 
most useful. ‘Smell’ was considered to be the least useful section, although an ‘off-smell’ 
is considered to be a significantly negative attribute. They provided similar advice as 
Ripener-wholesaler 1 regarding grouping ‘skin defect’ section in the manual and 
incorporating more photos. They explained that particularly when training staff, it is critical 
to have a concept of major and minor defects in mind. For objective measurements such 
as °Brix and defect area, it was suggested that a guide be provided to demonstrate what 
the tolerant percentage area is. 
Ripener-wholesaler 2 also shared their experience if always taking photos when 
assessing mango quality. Also, their company QA report must include information such as 
temperature, major defects (e.g. body rot, stem end rot, dendritic spot, wounding, chilling 
injury, stem end cavity and jelly seed) and minor defects (e.g. pink spot, lenticel spot, 
russet, sunburn). 
In the case of the supermarket retailer a more specific requirement for various cultivars is 
required. For example, skin colour scores 3 to 5 for KP, R2E2 and Pearl; scores 2 to 4 for 
Keitt, Kent, Brooks, Palmer and Parvin; and scores 4 to 6 for Calypso and Honey Gold. 
Their scoring requirements are based on the Holmes et al. (2009) Mango Quality 
Assessment Manual. Mango fruit are also required to be sweet and juicy when ripe, with 
no ‘off’ flavours/taints. Their DM must be >14%, with °Brix over 12° for a representative 
sample (viz., colour 5 for Calypso and Honey Gold and colour 4 for KP, R2E2 and other 
cultivars). Tolerance for major defects (e.g. rots, open/unhealed wounds, flesh disorders) 
is 2% maximum and for minor defects (e.g. sunburn, pink spot, lenticel spotting, russet, 
cleavage scar, misshapen, skin browning, physical injury, etc.) is 10% maximum. Fruit 
pulp temperature should be between 10 to 18°C and time between harvest and pack date 
must be within 36 hours. 
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Retailer 1 
Retailer 1 was the owner of the business and said that he tasted the sugar levels (°Brix) 
and flavours of mangoes every time in order to make a decision about purchase. Visual 
quality, blush or redness on fruit skin were positives for appearance, while black strips 
(perhaps resin canals) would be considered as negative qualities. As there is a 
supermarket directly opposite his store, Retailer 1 needed to be able to compete by 
avoiding the Calypso cultivar, and by stocking bigger KP and R2E2 fruit. He thought 
Calypso in supermarkets looked great but were small in size. He didn’t check the firmness 
of every fruit; instead, preferring to do a basic check of some fruit in one tray before 
placing an order. 

Retailer 2 
Retailer 2 has a shop within a large shopping centre. Like retailer 1, he tasted mangoes 
(including checking for flavour and sweetness) when making purchase decisions. Also, he 
preferred fruit with attractive blush. He was relatively more tolerant of firmness, which 
varied between cultivars and growing areas. He mentioned that skin defects can have a 
huge influence on consumers. As an example, he showed some R2E2 fruit with black 
areas on the skin, which were challenging for him to be able to sell. Price is also a big 
factor to be able to compete with other retailers and chain supermarkets. He also didn’t 
stock Calypso mangoes due to personal preference. 

Retailer 3 
Retailer 3 was not the owner/buyer but had experience in selecting mangoes. He 
preferred fruit with a ‘nice’ golden skin colour and smell. He paid attention to fruit firmness, 
as it represented ripeness, and also to skin defects (e.g. bruising, sap burn) which 
affected consumers’ purchase decisions. He was unsure about red blush as it did appeal 
to some customers. He suggested R2E2 was a relatively firm variety, which meant it was 
good for fruit salad, while KP was more suitable for eating. As above, this store also only 
stocked R2E2 and KP cultivars. 

Current industry issues 
The Australian mango industry is relatively mature. Supply chain stakeholders are aware 
of the fruit quality they require to cater for consumers’ expectations and preferences. 
There is consensus that fruit quality checks along the supply chain are important and 
necessary. Nonetheless, as gleaned from discussion and inference, it is apparent that 
there are still issues within the Australian mango industry including: 

• Use of various fruit quality assessing methodologies/systems. Some supply chain 
stakeholders are using the previously mentioned Holmes et al. (2009) manual, 
while others assess fruit in order to complete QA paperwork from clients (e.g. 
Coles, Woolworths, other supermarkets). Overall, different rating systems make it 
more difficult for supply chain players to communicate. 

• No agreed common assessment manual to refer to. The Holmes et al. (2009) 
manual that is currently used by some stakeholders is long (i.e. 59 pages) and 
contains too much detail. It has a different scoring system for different skin defects, 
which is confusing for supply chain assessors. Also, a lack of relatable fruit images 
for illustration purposes makes fruit assessment less convenient and more time-
consuming. 

• Limited information sharing within the supply chain. Information on fruit quality 
doesn’t flow seamlessly up and down the supply chain efficiently and effectively. 
Accordingly, supply chain stakeholders (especially farmers) are not aware of the 
fruit quality at later stages of the supply chain. 

• Fruit temperature and time history not always known. One wholesaler mentioned 
they checked fruit temperature as requested by Coles. Keeping fruit under the right 
temperature conditions is important in terms of fruit quality. Supply chain 
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stakeholders are interested in gaining a better understanding of the temperature 
and time history as their fruit moves through the chain. 

• Cultivars are limited. In this study, the three independent retailers only considered 
KP and R2E2 cultivars. New/additional cultivars may serve to further open up the 
domestic market and stimulate greater consumption of mango fruit. Apparently, 
many consumers look for fruit with larger blush colour areas on the skin. However, 
the supply chain stakeholder were unsure if this could be a worthy selection 
criterion in the breeding and selection of new cultivars. Fruit with longer shelf life is 
clearly a sought-after criterion for all supply chain stakeholders. Moreover, 
reducing the occurrence/area of defects of fruit that progressively worsen over 
time was considered to be an important parameter in boosting the Australian 
mango industry, both domestically and internationally. 

4.2 Road testing the manual 

Temperature 
Data such as temperature information and fruit quality were collected in this trial. The 
temperature environment experienced by the fruit samples of three cultivars after harvest 
towards the extended shelf life were captured and analysed (see Figure 2). Key results 
were: 

• In north Queensland regions, fruit temperature was high, but was able to be 
quickly cooled down to around 14°C before initial assessment. 

• Fruit temperature was stable at approximately 22°C in the ripening room and 
thereafter (viz. 21.6 °C on average at ~ 100% relative humidity). 

 

 
Figure 2. Temperature and time history of KP, R2E2 and Calypso fruit along supply chain 
Source: Author’s analysis 
 

Fruit quality 
Data was collected, analysed and graphed from this trial. Weight (see Figure 3) and dry 
matter (see Figure 4) of fruit were measured once after harvest, which provided basic 
information on inherent physiology features of the fruit. Quality (i.e. visual quality, skin 
colour, skin defects and hand firmness) scores collected as a result of the project manual 
explained how ripening process affected the quality of whole fruit along the supply chain 
(see Figure 5 and Figure 6). Shelf life data and reasons for ESL were collected and 
recorded as well (see Figure 7). 



8 

Weight 

 
Figure 3. Initial average fruit weight and average weight loss, KP, R2E2 and Calypso 
Source: Author’s analysis 

The size of the fruit samples varied, with R2E2 having a size of 833.1 g on average in 
comparison to KP and Calypso which had a similar sizing at around 400 g. KP and 
Calypso had approximately the same weight loss at 4.0% over the 14-day period at ~ 
20°C, while R2E2 had greater weight loss of 4.8% on average. 

Dry matter 

 
Figure 4. Average fruit dry matter for KP, R2E2 and Calypso  
Source: Author’s analysis 

The dry matter of the fruit samples varied, with R2E2 having a relatively high dry matter of 
18.8% on average compared to KP and Calypso. DM of KP (13.3%) and Calypso (14.9%) 
were lower than the current requirements of Australian mango industry quality standards 
(AMIA, 2017), which stipulate15% DM to indicate maturity levels for both KP and Calypso. 

Quality score 
At ripener-equivalent time day1 (intake day), the three cultivars were firm (hand firmness 
score 1) with green skin colour (score 1 to 2). High visual quality and skin defect scores 
suggested that fruit samples arrived in good condition. At wholesaler-equivalent time day 
8, the skin colour of all three cultivars had turned yellow (> skin colour 4). However, unlike 
KP fruit which were between sprung and firm ripe stages, the firmness scores of R2E2 
and Calypso were still hard to rubbery (scores 1 to 2). A reduction in visual quality score 
for R2E2 fruit, while KP fruit had a higher visual quality score due to skin yellowing and 
softness which increased fruit marketability resulting in a higher score. At retailer-
equivalent time day 10, all fruit skins were close to being fully yellow. R2E2 and Calypso 
were still relatively firm at score 2. KP appeared to be ready for consumer purchase on 
day 10 of the domestic supply chain equivalent. At this stage, average visual quality score 
for each cultivar was still high, with few skin defects. 
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Figure 5. Average fruit quality scores for KP, R2E2 and Calypso  
Source: Author’s analysis 
Notes: Top panel = at ripener-equivalent time  

Middle panel = wholesaler-equivalent time  
Bottom panel = retailer-equivalent time 
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Figure 6. Comparison of average fruit quality scores for KP, R2E2 and Calypso 
Source: Author’s analysis 
Notes: Top panel = at ripener-equivalent time 

Middle panel =- wholesaler-equivalent time 
Bottom panel = retailer-equivalent time 
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For KP, skin colour scores rose quickly during the ripening process, with early fruit 
ripening signified by the skin turning yellow. The same trend was observed for hand 
firmness score. Average visual quality and skin defect scores fluctuated but exhibited an 
overall downward trend during these stages. R2E2 and Calypso fruit skin colour also 
changed quickly during ripening. However, hand firmness scores of R2E2 and Calypso 
increased slowly during the early ripening stage. 

4.2.1 Shelf life 

 
Figure 7. Average shelf life (days) of KP, R2E2 and Calypso  
Source: Author’s analysis 
 

Figure 8. Defects proportions for fruit reaching end of shelf life for KP, R2E2 and Calypso  
Source: Author’s analysis 

On average, R2E2 fruit had the longest shelf life (22.6 days) among the three cultivars. 
Nevertheless, it was similar to the shelf life for Calypso (21.0 days), but the shelf life for 
KP (17.3 days) was notably shorter. Across cultivars, rot and over-softness were the main 
two reasons for fruit reaching its end of shelf life. The majority of KP fruit (70 %) were 
judged to fail due to fruit softness, while rot was a relatively more serious problem for 
R2E2 (50%) and Calypso (40%) (see Figure 8). 
Spongy stem was a specific defect for R2E2, which developed into stem end rot in most 
instances. Occurrence of skin marking on Calypso mangoes downgraded the quality of 
fruit. 
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5 Conclusion and recommendations 

5.1 Conclusion 
Results from the manual questionnaire suggested that Australian mango ripener-
wholesalers do conduct similar subjective quality checks which encompass such 
parameters as fruit shape, fruit size, skin colour, firmness, skin defects, °Brix and DM. 
From these parameters, defects and °Brix were regarded as being the two most important 
by the two ripener-wholesalers. At the wholesaler level, library trays were sometimes 
assessed in order to better understand and compare fruit shelf life. Independent retailers 
regarded R2E2 and KP as popular cultivars for the domestic market. Likewise, they 
regarded fruit flavour and visual quality as important criteria when making decisions to 
purchase mangoes. 
All five supply chain interviewees expressed an interest in this project and in accessing 
the final published version of the Quick Assessment Manual. They thought the manual 
was concise and the instructions and scoring systems were easy to follow. They 
acknowledged that there is a need within mango industry supply chains for such a ‘rapid 
assessment’, ‘common language’ manual. 
Suggestions for improvement in relation to the manual included re-grouping the ‘skin 
defect’ section and using more photographic images for illustrative purposes. It was 
suggested that the ‘skin defect’ section could be re-grouped into progressively developing 
(e.g. decay) and non-progressive (e.g. abrasion) defects. This was because supply chain 
stakeholders are only attuned to meeting the requirements of their clients. They are more 
concerned if defects worsen to make fruit look unattractive and/or negatively affect 
internal flesh quality. Also, both ripener-wholesalers in this domestic research study 
reinforced the importance of images that indicate tolerance levels of mango fruit skin 
defects. Such visual aids enable supply chain stakeholders at different stages of the 
production cycle to assess fruit with confidence and are also useful for training staff. 
These two comments were the major impetus for the team updating the draft manual. 
These draft changes were duly discussed at Workshop 2 at Haikou, China in March 2019. 
Also discussed was feedback from other five in-country (Cambodia, Indonesia, Pakistan, 
Philippines and Vietnam) research studies. MQ SRA attendees agreed to incorporate 
more fruit photo images (particularly for ‘skin defects’) as a critical visual aid in relation to 
industry tolerance. 
As well as conducting face-to-face interviews, the project team road-tested the draft 
manual for three local cultivars (KP, R2E2 and Calypso), focusing on subjective 
measurements for whole fruit. Compared with the previous Mango Quality Assessment 
Manual, the MQ SRA project manual is concise and yet is also flexible in terms of 
describing fruit quality. It clearly identifies visual changes before, during and after fruit 
ripening. Fruit skin colour changed dramatically which denotes fruit at early ripening 
stages.  Firmness scores were an effective indicator for fruit ripening and deterioration at 
later stages. Among the three mango cultivars studied, R2E2 fruit had a longer shelf life 
than KP and Calypso. This parameter possibly explains why this cultivar is considered 
ideal for export. 
The domestic mango industry doesn’t currently have a commonly agreed methodology for 
assessing fruit quality despite the fact that quality assessment is generally considered to 
be important. This project contributed to addressing this issue though the development of 
the Quick Assessment Manual as a simple, ‘common language’, decision-aid document. 
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5.2 Recommendations 
This country study was a small-scale activity in terms of low numbers and, thus, was less 
representative. A more detailed indicative study would definitely be beneficial. 
Suggested improvements to manual 

• Re-group ‘skin defect’ section into two categories: (1) progressively developing 
defects (e.g. decay) and (2) non-progressive defects (e.g. abrasion). 

• Incorporate as many photos/images as possible, particularly in the ‘skin defect’ 
section. As visual aid tools, photos can clearly explain and indicate industry 
tolerance to supply chain assessors, which would save time with fruit quality 
assessment. 

• Road-test the project manual on other domestic cultivars such as Honey Gold to 
continually test the feasibility and practicality of the manual.  

• Test optional objective methodology suggested in the project manual on domestic 
cultivars. For example, use colorimeter (using a Konica Minolta Sensing device) to 
measure fruit skin colour. 

• Present the manual to retailers (including chain supermarket and independent 
retailers) for their feedback about the Quick Assessment Manual to promote its 
use. 

Future research 

• Repeat the road-testing trial along supply chain in real-world terms to improve 
confidence in the conclusions. For example, refine research design by sourcing 
fruit samples that are harvested at the same time with similar levels of DM for 
different cultivars. 

• Breed or introduce new mango cultivars – targeting good flavour with excellent 
visual skin (e.g. large blush area). 

• Use the project manual to analyse collected data (quality scores and temperature 
information) in order to identify critical control points along domestic mango supply 
chains so as to reduce the occurrence and/or worsening of skin defects that arose 
during postharvest process. 
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7 Supporting documents 

7.1 Mango quality manual questionnaire 
 
Name: ………………………………….. Country: …………………………………………… 
Company: ………………………………Contact email: …………………………….……… 
1. How would you describe your area of operation(s) within the mango supply 
chain? (Please tick the area which applies. If the correct option is not available, please 
provide further details in the space provided.) 

      

     

       

                                                
……………………………………………………………………………………………………… 

 
2. How do you currently assess mango quality?   (Please tick all that apply. If the 
correct option is not available, please provide further details in the space provided.) 

       

    

    

    

 

                                                
……………………………………………………………………………………………………… 

 

3. The following questions pertain to your assessments and the manual.  
 a) What assessments did you conduct today? (Please tick all that apply.) 
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 b) Were the instructions that are relevant to your assessments easy to 
follow?  (Please tick one) 

     

 
  
  c) Were the scoring systems provided easy to use/follow? (Please tick one) 

     

 
  
 d) How long did it take you to complete ALL assessments for one sample? 
(Please tick one) 

 
  

4. What parts of the manual would be the least useful to you?  
………………………………………………………………………………………………………
………………………………………………………………………………………………………
……………………………………………………………………………………………………… 
 

5. What part(s) of the manual would be most useful to you? 
………………………………………………………………………………………………………
………………………………………………………………………………………………………
……………………………………………………………………………………………………… 
 
6. Do you have further comments/suggestions for improvement?  
………………………………………………………………………………………………………
………………………………………………………………………………………………………
……………………………………………………………………………………………………… 
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7.2 Draft Mango Quality Manual 
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