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Questions before introduction

pWhat are the internal and external factors for fresh food production 
supply chains in our two countries？
pHow can farmers or growers and related organizations  gain and 
maintain insight into changing consumer demands, especially during 
COVID-19.
pHow to improve production quality and food safety from farm to table?
pHow to strengthen the local competitive of fresh food production to 
link with public purchases？
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Supply Chain

        



Concept of supply chain

ØA supply chain in a network 
of (physical and decision 
making) activities connected 
by material, information and 
money flows that cross 
organizational boundaries. 

ØAll the stages involved in 
satisfying customer demand.



ØIn the last century, Chinese typical traditional supply chain for small 
farmers’ fresh fruits and vegetables consists of three main stages:
üIn the first stage, small farmers offer their small harvests to traders in the 

village markets or first assembly points. 
üThe second stage involves the movement of the accumulated product along 

the supply chain to secondary collection centers. 
üThe product is then moved in the third stage to central wholesale markets in 

urban centers. 

ØThere is the critical need for improved pre-processing systems such 
as precooling, washing, cleaning, grading, packaging,  refrigerated 
transport and cold chains for perishable product for better product 
quality and food safety.



Supply chain
pThe rapid increases in Chinese 

e c o n o m y,  e n v i r o n m e n t a l 
pollution, urbanization, health 
concerns, and technological 
progress enhance the demand 
for greener, healthier, and fairer 
f o o d  p r o d u c t i o n  a n d 
consumption nowadays. 

pThe short food supply chain 
(SFSC )  becomes one of  the 
crucial solutions for these issues.
ØSuch as perishable fruits and 

vegetables supply chain



Example:
At farms, online market 
Chinese online market develops very 
rapidly. There are plenty of online stores.  

Example: A female farmer is introducing the 
growth environment, taste and cooking methods 
of asparagus lettuce in the field, through live 
WeChat video frequency.
Meanwhile, consumers may order the lettuce by 
WeChat directly if they fancy the product, and 
they will normally get the product in 3 days. 

Farmer
Online store

Live streaming

Harvesting

Package

Express Delivery

Consumer



The product flow in SFSC

Hoang, V. Agronomy 2021, 11, 2408. 
https://doi.org/10.3390/agronomy11122408



The framework of SFSC
Long distance

Hoang, V. Agronomy 2021, 11, 2408. 
https://doi.org/10.3390/agronomy11122408



  harvesting         classify                  
cooling      

Market   refrigerated transport    cool 
storage 

Long distance and long time product flow
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Good Practice of fruits 
and vegetables

        



2.1 Quality of fruits and vegetables

Ø The quality of fruits and vegetables constitutes a dynamic composite of their 
physicochemical properties and consumer perception. 
ü intrinsic characteristics inherent to the nature of the products, dictated by 

genotypic, agroenvironmental and postharvest factors, and 
ü extrinsic characteristics influenced by socioeconomic and marketing factors which 

condition consumer perception of the products and formulate quality standards. 
Ø The potential quality of fresh fruits and vegetables in the supply chain is defined in 

the period preceding harvest, however the full development of quality characteristics 
can be optimized through the use of appropriate postharvest technology. 

Ø Postharvest recommendations for harvesting, packaging and handling produce along 
the supply chain aim at maximizing the period of acceptable quality. 

Ø Storage and shelf-life extension are closely associated with the preservation of 
quality in fresh fruits and vegetables. 





2.2 Postharvest metabolic changes of fruits and vegetables
ØAfter the initiation of harvest, several biochemical changes occur in fruits and vegetables, 

while they are living organisms, even after harvest, and they must remain alive and 
healthy until they are either processed or consumed.



2.3 Good practice of postharvest perspective on quality
Postharvest recommendations for harvesting, packaging and handling 
produce along the supply chain aim at maximizing the period of 
acceptable quality. 
ØHarvesting
ØPostharvest treatment (cleaning is the basic work)
l Precooling/Cooling
l Sorting and grading
l Curing
l Chemical treatment
l Package

Ø Transportation
ØEtc.



Ø No matter manual harvesting  or mechanical harvesting, it should be done carefully at 
proper time without damaging the produce. 

Ø In general, harvesting should be done in sunny day at lower temperature,  the early 
morning hours to minimize field heat. 

Ø  For long period storage, stop irrigation 7days to 2~3 weeks before harvest which 
hastens and enhances skin set and improve storability.

2.3.1 Harvest



2.3.2 Precooling
Ø Precooling is done just after harvest and before transportation, storage or market to 

remove the field heat of the harvested produce, which is detrimental to keeping 
quality of fruits and vegetables and it is done to retard ripening and senescence 
processes. 

Ø Prompt cooling conserves the weight and extends the storage life in produce. 
Ø Several effective methods for rapid removal of heat from produce are in commercial 

use. The choice of method depends largely on the perishability and refrigeration 
equipment of the produce its adaptability to a specific method and the availability of 
facilities.
ü Hydro Cooling
ü Air –cooling or Room Cooling
ü Vacuum Cooling

Attention:
① Precooling ASAP after harvest
② Choice proper cooling method
③ Good cooling speed and final temperature
④ When cooling completed, the product must 

be moved to a cold room. 



Hydro Cooling: 
ØCooling with cold water is rapid and effective method of precooling 

used for cooling a wide range of fruits and vegetable in bulk before 
packing.

Ø Its use is limited for packed commodities because of the difficulty of 
achieving sufficient water flow through the containers. 

ØFlooding, spraying or immersion accomplishes hydro cooling. 

ØA properly designed flood system is more efficient than either the 
spray or immersion system because it combines a great volume of 
water with rapid movement of cooling medium over the product. 



Slurry ice
pSlurry ice can be used directly for rapid chilling 

of precooling for vegetables that can tolerate 
water such as asparagus, cauliflower, broccoli, 
green onions, cantaloupes, leafy greens, carrots, 
sweet corn, spinach, parsley, sprouts.

Handling of slurry ice 
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Icing pre-cooling

These products can be 
iced

These items are damaged 
by direct contact with ice

Artichokes，sparagus，Beets，
Broccoli，Cantaloupes，
Carrots，Cauliflower，
Endive，Green Onions，
Leafy Greens，Radishes，
Spinach，Sweet Corn，
Watermelon

Strawberries，Blueberries，
Raspberries，Tomatoes，
Squash，Green Beans，
Cucumbers，Garlic，Okra，
Bulb Onions，Romaine Lettuce，
Herbs



2.3.3 Grading and sorting 

• Grading on the basis of physical characteristics like weight, size, colour, 
shape, specific gravity, freedom from diseases depending upon 
agroclimatic conditions, and volume to fetch high price in market.

• The known methods of grading of fruits and vegetables are manual 
grading , mechanical grading.

• The equipment used for sorting is referred to as a sorting line. 
• Graders are the third party inspectors who evaluate whether or not 

the packed lot complies with requirements of a grade standard for a 
predetermined grade classification.

•  Inspection of samples for this quality control process is more precise 
than, and differs from, the dynamic inspection of product necessary 
for sorting.
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Sizing according to length, weight,diameter 



2.3.4 Curing
pCuring is performed immediately after harvest on root, tuber and bulb 

products, in which the product is exposed to relatively high temperature 
and relative humidity.
uIn root and tuber products, curing causes wound healing with the development 

and suberization of new epidermal tissues, which act as an effective barrier against 
infection and water loss.
uIn bulb products, curing is the process of drying of neck tissues and of the outer 

leaves to form dry scales.
uOnions and garlic can be cured in the field. These products can be undercut in the 

field and left there to dry for 5-10 days.

pThe products can be cured either in the field or after packing into large 
fiber or net sacks. 
uThe produce must be checked daily until outer skin and neck tissues have properly 

dried.



Optimum conditions for curing root, tuber and bulb 
products

Crop Temperat
ure (℃)

Relative 
humidity(%)

Duration 
(days)

Cassava 30-40 90-95 2-5
Onion and 
Garlic

27-35 60-75 1-2

Potato 15-20 85-90 5-10
Sweet Potato 30-32 85-90 4-7
Yam 32-40 90-95 1-4



2.3.5 Chemical treatment: prevent decay,  reduce water loss, inhibit 
biological reactions, etc.
Commonly used chemicals：
ØFungicide: Carbendazim, Benalaxyl, Tetraconazole, Thiabendazole, 
SO2 , ClO2 , etc.
ØPlant growth regulators: CK, GA, IAA, Ethylene,1-
Methylcyclopropene(1-MCP), etc.
ØCoating materials: starch, protein, fat, chitin, etc.
ØGas absorbers: O2 and CO2 absorbers 



Waxing

Ø Food grade waxes are used to replace some of the 
natural waxes removed during harvesting and 
sorting operations.
Ø It can help reduce water loss during handling and marketing.
Ø It also helps in sealing tiny injuries and scratches on surface 

of produce. 
Ø It improves cosmetic appearance by providing shine and 

prolongs the storage life of produce.

Ø Edible coatings are a simple technology by which produce can be physically 
protected and have their respiration and in some cases, ripening regulated 
as with passive modified atmospheric packaging (MAP).
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Add wat you 
want

04
添加需要标题

您的内容打在这里，或者通过复制

您的文本后，在此框中选择粘贴，

并选择只保留文字。
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Add what you 
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2.3.6 Package

ØPackaging is an important consideration in vegetable and fruit market, 
which shelf life can be increased by 5-15 days.
ØThe use of properly designed containers for transporting and marketing 

of produce can significantly reduce their losses and maintain their 
freshness succulence and quality for longer period. 
ØPackaging also provides protection from mechanical damage and 

undesirable physiological changes and pathological deterioration during 
storage, transportation and marketing.
ØPackaging can be classified in two groups: containers for shipment or 

for the consumer.



Modified atmosphere packaging(MAP)
Ø MAP may be described as the use of an atmosphere 

composition surrounding the product.
Ø O2 ↓, CO2 ↑, T↓
Ø Two way to modify atmosphere:
ü Flushing the package with gases
ü Naturally occurring processes







2.4 Transportation
ØTransportation of fresh product from the farm gate to the primary 
and secondary collection centers is primarily as shoulder loads or by 
means of farm animals, wheel barrows, carts, bicycles, motorcycles, 
and motor vehicles of all sorts in the developing country. 



Long distance transportation
truck, 
train,
ship,
Plane,
…..



Modern transportation: Cold chain
pA cold chain or cool chain is a temperature-controlled supply chain. (air 

control)
pAn unbroken cold chain is an uninterrupted series of refrigerated 

production, storage and distribution activities, along with associated 
equipment and logistics, which maintain a desired low-temperature 
range.
pIt is used to preserve and to extend and ensure the shelf life of 

products, such as fresh agricultural produce, seafood, frozen food, 
photographic film, chemicals, and pharmaceutical drugs.



Cold chain
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Optimum Transport Conditions and Predicted Storage Life for Some 
Vegetables
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The Contract Farming Model



The contract farming model: enterprise + cooperative/ agro-dealer+ 
farmer: "unified technology, unified standard and unified acquisition”

Ø The farmer cooperative plants certain types of agricultural products and 
the social enterprise, in turn, procures agricultural products from the 
farmer cooperative and then resells them to the final market.

ØSince each farmer’s planting scale is generally small, agro-
dealers tend to sign contracts with many small farmers; 

Ø  Constrained by planting scale, technology and capital, 
farmers are usually in a weak position while negotiating 
with agro-dealers on the wholesale price of agricultural 
products. 

ØMany contract farmers choose to expand their planting 
scale because the contracts effectively solve the issues of 
selling agricultural products.



Example 1 : enterprise + farmer Hain

Litchi in Hainan provincein 
Ø Farmer: 
ü Plant
ü Harvest
ü Transfer

Ø Enterprise:
ü Collection
ü Processing:

• Ice precooling
• Grading
• Package

ü Transportation
ü Market

        A Farmer                                     
Enterprise



Exmple 2: 
Ø Coucou Catering Management Co., Ltd   Hotpot is its 

main dish.
Ø The fruits and vegetables of the big restaurant such as 

Coucou Catering Management Co., Ltd are partly from 
the own production base and partly from the market.

Ø Some production bases are large enterprises, some 
enterprises use  farmers' cooperative mode, which is 
“enterprise + cooperative + farmer”.

Coucou Catering Management 
Co.,Ltd



Cooperative       Pre-processing                
Warehouse

Customers/Company 





Large wholesale market: collect, pre-process, turnover, customer



Summary

04

46



What should be considered for postharvest fruits and 
vegetables? 

ØAll chain steps should be included from field to 
consumer for perishable fruits and vegetables!

ØWhat happens at each point?

ØWhat should be done at each point? 

ØIs it efficient? 

47



Notes：

 A lot of post-harvest handling techniques 
could be applied to horticultural crops. 

When the techniques are used, it should be 
immediate after harvest and combined 
together and in a continuous way to meet the 
requirements of less processing operation and 
serving time.

48



Summary  

ØPostharvest loss is high for agricultural product, especially for 
perishable fruits and vegetables in developing countries, and it pays 
critical role in the food supply. 
ØPostharvest handling technology could reduce the loss effectively.
ØThe most effective and generally used techniques for fruits and 
vegetables are refrigerated and controlled atmosphere storage. 
ØThe application of these techniques is based on a well understanding 
of product’s characteristics and storage facilities.   
ØThe appropriate and careful management is the key to reducing the 
postharvest loss of fruits and vegetables.
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Contact info：
Food Sci. & Tech. Building, Nanjing Agricultural 
University
Email: xhm@njau.edu.cn
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Ministry of Agriculture and Rural Affairs 
P. R. China
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