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Date H # Activity F %
August 16-17 | Travel from Taiwan to Eswatini # 2 a74& & K+ £
August 18 Participating in a mini-workshop with officers from the Ministry
of Agriculture, Eswatini 2% B B2 B %30 % B 847/ N5
it
August 19 Visiting the fields of champion farmers 2 REZ % 2 R ¥yE &
August 20 Conducting a session as part of the Smart Tunnel Production

=

program organized by the Taiwan Embassy # & /& K 1% tE #3312
o ABLE L 23

August21-22 | International Training Workshop on Environmentally

Sustainable Vegetable Production, Pest Management, and
Post-Harvest Practices 3235 K EZ i 4 Z MR HEFEUR
R i% R BTz B 39l a 3t &

August23-24 | Travel from Eswatini to Taiwan & & & B iR & & &
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Organic Vegetable Cultivation
Management and Integrated Disease and
Insect strategies

Yu-Heng Lin

Vegetable laboratory
Taichung District Agricultural Research and

Extention station, Minstry of agriculture
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What is Vegetable?

B Vegetables are the food we eat every day.

W Vegetables have different shapes, colors,
smells, and taste.

A broad definition of vegetables, that is,
where plants are usually soft, crisp, fleshy.
Jjuicy or have a special smell, etc., whether
they are roots, stems, leaves, flowers, fruits,
seeds or fungi, they can be used for meals
and non-staple food or seasoning is called.
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Current Situation of Vegetable Industry in Taiwan

* In 2020, the vegetable production value was about 2.5 billion
USD.
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Types and sources of antioxidants in fruits and vegetables

Antioxidants Fruit and vegetable sources
Lycopene + Astaxanthin, daulic “Tomato, red sweet pepper,
acid, quercetin, hesperidin Pepper.
Vitamin C, beta-carotenc,
astaxanthin, flavonoids, lutcin, Carrot, Pumpkin, Orange,
zeaxanthin Mango

Vitamin C, beta-carotene,
astaxanthin, flavonoids, lutein, Lemon, Yellow sweet pepper,
zcaxanthin Kiwi

oY Allicin, Lignans potato, garlic,

*Lycopene, carotene, anthocyanins, flavonoids, etc.

FERCERNIAS k
T M i

T

« Conventional farming

* Organic farming

Characteristics of Taiwan's Vegetable

@ Diversity : more than 180 species
@ Location : more than 60% in central and south Taiwan

® Seasonally : 35-40% in May to Oct. and 60-65% in Nov.

to April.
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Pesticide on Your Platter?  * Residues of pesticides,

Pesticide residues

chemical fertilizers, animal
medicines, and plant and animal
hormones endanger food safety
and human health.

® According to research, only about 1% of
the icides sprayed during farming

actually enter the target insects or
bacteria, while the rest are scattered in the
air, soil, rivers and remain on vegetables.

®The percentage of residues on vegetables
is as high as 45%. Some of the chemicals
that remain on crops can harm health after
entering the human body.

rtification Body

N
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Organic farming plan

Clubroot of Cabbage

* Temperature 18-25°C + <PHS.5.
* Adding CaCO; during soil preparation can increase the pH value of the soil.

* Bacillus subtilis treatment

11

Growing organic cultivated area in Taiwan
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Organic vegetable cultivation process

sowing or raising’
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Umbelliferae vegetables are prone to continuous
cropping problems

Summer vegetable

Y E 1

Loofah Gourd Bitter gourd Wax gourd ~ Water melon
/ ‘ i ; i
shallots Leck Amaranth Ipomoea O:ra




Tai Nong No.57

Tai Nong No.66 Tai Nong No.7¥
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Cruciferous family
[0
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Cabbage Chinese cabbage ~ Non-heading Chinese cabbage
m Q} £ 4 .
#E #* L L3
Chinese kale Mustard Ol rape
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Heat tolerance breeding of cruciferous
vegetables in Taichung DARIS

r 4 _‘Taichung No.1* “Taichung No.2*
WThe crop includes cabbage, kale, broccoli,

cauliflower and radish.

WThe cultivars currently bred and circulated
in the market are includes Cabbage
“Taichung No.1-No.3", Chinese kale
*Taichung No.1-No.2", and radish *Taichung
No.1-No.2".

¥ Cabbage *Taichung No.2" has good heat
tolerant and set a record for the highest
technical transfer amount for domestic
vegetable cultivars.
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High temperature affects the growth and
development of Chinese cabbage

Breeding goals

« Flat-topped ovate type, F,
* Can cultivate during summer season in lowland
Taiwan

« Single ball weight more than 600 grams
* Harvest at 30-35 days after transplanting
* No tipburn and soft-rot symptoms happened
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Classification of Vegetables Based on Adaptability to Soil pH

Levels
Acid Tolerance Level pH Range Vegetable Types
Broccoli, cabbage,

Acid Tolerant PHGR 60 cauliffower, celery, spinach,
Chinese cabbage, omon,
lettuce, asparagus, ctc
Tomato, cucumber, pumpkin,
turnip, tumip cabbage,

Moderately Acid Tolerant pH68-55 pepper, radish, carrot,
common bean, pea, garlic,
ete

9

Highly Acid Tolerant pH68-50 Potato, watermelon, scallion,

fennel

— T o
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Resist Tomato yellow leaf cure disease

* F, hybrid cultivar

* Semi-determinate type

* The mature fruit is red in color,
not easy to thresh.

* The fruit weighs about 48 grams,
the ripening period is early.

* With 73://3 and Ty:2 genes, it is
resistant to tomato yellow leaf
curl disease.

« Suitable for organic and open-
field cultivation.

b Lezanes : 4
| ST -

Taichung AVRDC No.1

g T
Taichung AVRDC No.2

1.F1 hybrid cultivar LFL hybrid cultivar.

2.The fiuit is a square-shaped sweet pepper that
tums green to red

3t is a mediumesized fruit with a weight of 150-

200g, thick flesh, 3-4 ventricles.

4 Resistance 10 tomato mosaic virus and potato Y |
virus; tolerance to pepper leaf vein mottle virus and

pepper blight

2The fruit is a square-shaped sweet pepper that
twms green to yellow.

3.1t is a medium-sized fruit with a weight of 160-
210g. thick flesh, 3-4 ventricles.

4 Resistance to chilli veinal mottle virus, potato
Y vius and bacterial spot; tolerance to
phytophthora capsici.
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Classification of Vegetables Based on Tolerance to Soil Salinity

Levels

Salt Tolerance Level Salinity Range (ppm) Vegetable Types

High Salt Tolerance 7,700-6,400 ppm Kale, asparagus, spinach, etc.
Tomato, broceoli, cabbage,
pepper, pepper, cauliflower,

Moderate Salt Tolerance 6,400-2,600 ppm lettuce, sweet com, potato,
carrot, onion, pea, pumpkin,
ete

Low Salt Tolerance 2,600-1,900 ppm Radish and green bean types

\REEECEREUAS k
e e ¥

Susceptible cultivar

Disease-resistant cultivar

) RESECERARSAS
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® Neat and healthy seedlings.

Plug vegetable production short-term leafy vegetables

Mt can control the row spacing and provide the best growth space.
Mt can also ensure good ventilation and lighting.

Mt can shorten the time that crops grow in a single environment
and reduce the threat of pests and diseases.

-1
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Vegetable cultivation mode

Field cultivation Facility cultivation
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Extreme climate
Utilize facility cultivation
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Facility soil cultivation Facility media cultivation
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Mulching
Ridging cover with plastic sheet or straw

WCovering with plastic sheets can suppress weeds, keep soil moist.
WThe plastic sheet is silver on one side and black on the other.
WWhen covering, the silver side should be on the top and the black side on

the bottom. This way the soil will not absorb too much heat. The silver will
have a reflective effect, which will make small insects leave.
WCover with straw instead of plastic in summer

O\ RESECERENAS
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Using facility cultivation

B The use of facility cultivation for vegetable crops can protect crop
growth, imp: quality, and i yield; especially under correct
management methods, it can reduce or avoid the damage caused by

pests and diseases.

W Facilities can provide an isolated environment. If healthy and clean
materials and seedlings can be used, and the invasion of pests and
weeds can be p d, bined with the pt of

prehensi should be paid to garden
cleaning, watering, soil drying, nutrition, water, humidity and other
control, then organic vegetable cultivation in facilities will be easier

to implement.

RESECERESAS ;
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Simple net facility

5 .
Waite net; sufficient light, heat preservation

e
—
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Facility soil cultivation

Advantage BRSNS a8
+ No additional cost required
* Easy

Disadvantage
« Crop cultivation may affect to soil characteristics

« Soil-borne diseases are difficult to control
(nematodes, bacterial wilt)
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Facility media cultivation
-trough cultivation
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Facility medium cultivation

Advantage

* Cultivation envi is easy to artifi

control

* Moisture and fertilizer management is easy
* Easily avoid soil-borne pests and diseases

Disadvantage
* High cost (cultivation medium, irrigation lines)

Tomato grafting disease-resistant eggplant root stock
to control bacterial wilt

15
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Facility media cultivation
-Basket cultivation
i 1312 T
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Appropriate planting density and pruning

W Timely thinning or pulling out
seedlings to maintain appropriate row
and plant spacing can provide optimal
growth space for each plant, increase
light and ventilation, reduce pests and
diseases, and improve product quality.

W The same effect can be achieved by
strengthening pruning, trimming and leaf’

removal.
1a,
"} -
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Fertilization

The nutrient elements needed by plants

«“* A large number of elements : Nitrogen(N) » Phosphorus(P) ~
Potassium(K)

+* Minor element : Calcium(Ca) » Magnesium(Mg) -~ Sulfur(S)

«+ Trace elements : Iron(Fe), Manganese(Mn), Copper(Cu),
Zine(Zn), Molybdenum(Mo), Chlorine(Cl), Boron(B) 4

/ - r 4

earthworm®
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Beneficial microorganism products developed by
Taichung DARIS

Teba05 : General purpose biofertilizer and biopesticide

Tcb45 : Biofertilizer use

Tcb43 : Biopesticide use, especially against melon
powdery mildew

= [=]
ENOR
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Knife disinfection
* Sodium hypochlorite (bleach) diluted 10 times
* 75% alcohol

* Most bacteria and some fungi can be killed

Peat
Manure
Dolomitic lime.\
s Sk
- Poultry litter
Wood ash ~ -

.

> 3
7 Bone meal / 1
Vermicompost ‘ .
LSL/— Sapropel Compost

hitps:/ifi h 1 f-organi

\ Green manure

Promote and protect plant growth -
beneficial microorganisms

N

X ¢
N F
£ X
WABRHED) BB RRR
Enhance sbsor;mn\ ncrease nutrient sources
capacity
NHBER l ANHEABVHE
Disease resistance Break down toxic substances
BE TR

Adjust soil physical and chemical properties




Aerobie bacteria-Trichoderma
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Non-pesticide control methods for
powdery mildew

W 500 times plant oil (sunflower oil with a spreader
or emulsifier)

W 500x mineral oil

W 500-1000 times sodium bicarbonate

B 500x Potassium Phosphate

A

wnn
(MR 7)BE-911)
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1.Bacillus thuringiensis control Lepidoptera insects.
2.Caterpillars will have diarrhea and eventually die
after eat thuringiensis.




Tea seed meal is rich in saponins,
which can destroy the mucus of
slugs, snails, and golden apple snails.
0 be used as an organic
er. It is toxic to fish and other
aquatic organisms.

]| repelling insect

Neem meal contains a natural insect
azadirachtin. Azadirachtin can be used as an
insecticide in organic agriculture.

It has a dual effect of killing insects and

s. It can be used to control
aphids, whiteflies, scale insects, lepidoptera
larvae and spider mites. Using neem meal as
a base fertilizer has a good repelling effect
on soil-dwelling insects. If there are insect
eggs in the soil, neem meal mixed evenly
with the soil is the best organic control
substance.

pumpkin virus infection symptoms

18
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Whitefly

(Bemisia tabaci)

Parasitic wasps
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Smoke-blind stink bug /t
Cleome

(Spider Flower)
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After harvesting, completely remove the plants

o S s G
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Principles and Applications in Post-
Harvest Vegetable Processing

Yu-Heng Lin

Vegetable laboratory
Taichung District Agricultural Research and
Extention station, Minstry of agriculture
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Why vegetable crops can help farmers make money

* A wide variety of vegetable crops
* Vegetable crops are mostly short-term crops

* People need to eat a variety of vegetables every day, and
the market demand is huge.

* Vegetable crops can be produced on a small area of land

19
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Establishing a crop rotation or intercropping
system for vegetables

W Reduce the damage caused by pests and
weeds and maintain the balance of soil
fertility.
MIncorporate different families of crops
into the crop rotation system.
® Rotation of wet and dry fields
ECultivate a repellent plant, such as
strong-smelling chives, shallots or garlic,
or marigolds, whose roots secrete

b that repel ne d

Organic Integrated Pest Management
(IPM)

* Crop choose
+ Physical control
Using yellow sticker paper
Using insect-proof netting

Covering the soil surface with silver plastic
cloth

Beneficial Microorganisms

Citrus essential oils

Biological control

Intermediate host control

Attractant or repellent crop use

Biological predators & parasitoids

+ Crop management
Using discase-free seedling
Implementing a insect-host-free period
Crop rotation & intercropping

\REEECERESAE 5
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B Vegetables can be divided into (wentn
seven categories according to
eating parts.

1. Root vegetables

s 155 ,
2. Stem vegetables Sy P
GRouo Tisse
4. Floral vegetables
5. Fruit vegetables ;
prmary ot — 28
6. Mushrooms e st oo
7. Fern There are more than 2,000 crops that can ——roxt 3

be eaten as vegetables around the world.
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Characteristics of vegetables: tender tissue, high water content

Crop Water content Crop Water content
(%) (%)
Cabbage 94 Cauliflower 93
Chinese 96 Broceoli 90
cabbage
Chinese 96 Tomato 93
mustard
Rape 93 Pepper 93
Carrot 90 Cucumber 96
Taro 72 Melon 92
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Why do vegetables need to be processed and preserved after harvest?

1. Delay the aging of vegetables after harvest to maintain their quality
2. Reduce vegetable losses from harvest to consumption
3. Extend the vegetable supply time and increase the transportation distance

4. Provide consumers with a variety of choices

Quality maintenance requirements during post-harvest processing
1. Appearance
2. Texture T—

3. Fragrance
4. Nutritional Value
Safety Factors

Physiological maturity Vs. Horticultural maturity

REEBPERBRXA k
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* Physiological maturity: The stage of development when a
plant or plant part will continue ontogeny even if

detached. B ~
Iq i\» 53 ! 55 |M

* Horticulture maturity: The stage of development when a
plant or plant part possesses the prerequisites for
utilization by consumers for a particular purpose.

X e T W
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Cell
division

Maturation

htsps://rseco.org content/chapter- 11

* Harvesting at the right time is crucial to the value of
the product.

Physiological changes after harvest: respiration

aerobic cellular respiration
CgH, 0, + 60, 6CO, + 6H,0

photosynthesis

cytosol
ot every e ety

2ot 2602
prest)
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Factors that affect respiration rate: Types of vegetables

Table. Respiration rate of different types of vegetables

Classifica Respiration Vegetable types
tion rate{mg/kg/hr)
Low 5-10 Watermelon, garlic, onion, celery, potato
Middle 10-20 Melon, cabbage, heading lettuce, tomato, pumpkin
high 20-40 cauliflower, lecks, leaf lettuce
Very high 40-60 Common bean, broccoli, kale
Highest >60 Asparagus, mushrooms, peas, spinach, sweet comn

at Y 2 9F

Factors that affect respiration rate: Temperature

If the temperature is between 0°C and 30°C without cold or heat damage, the
respiration rate (chemical reaction rate) generally increases 2-3 times for every

10°C increase in temperature.

Respiration rates of different ve nt temperatures (mg/kg/hr)

Product Categories 0°C 4-5°C
Mclon 5-6 9-10
Tomato - 5-8
Common bean 20 3s 193
Broceolt 19-21 32-37 278-320
Cabbage 46 9-12 28-49
Lettuce 6-17 13220 7391

Mushroom 28-44 7 264-316

Factors that affect respiration rate: Ethylene

+ Ethylene is a gascous plant hormone that has many effects on plant growth and
development. The effect of ethylenc on the respiration rate of horticultural
products is a common phenomenon. Most plant tissues respond to ethylene and
accelerate aging.

There are two types of fruit respiration pattem:

Ethylene stimulation can increase the respiratory rate,
but afier it is removed, the respiratory rate returns 1o

normal

Ethylene promotesthe ripening of fruits. However, once
the fruits enter the ripening stage, the respiration rate

will naturally increase, regardless of the concentration

n the environment.




Ethylene production rate of different vegetable types:

Ethylene
Classification production Vegetable type
ratepl/kg.hr)
~auliflowes jreen leaf bl
Very low <0.1 C . gus, Green leaf yegetable,
potatoes
Liow 0.1~1.0 Cucumber, eggplant, pumpkin, watermelon,
bell pepper, chili pepper
Medium 1.0~10 Tomatoes and melons
High 10~100 Melon

Ethylene Induced Yellowing of Broccoli

Low temperature can inhibit ethylene production and aging
physiology

ethylene absorbent Without ethylene absorbent

PE bag + carton

1-MCP Features

It is an ethylene receptor inhibitor that has a blocking effect on both
endogenous and exogenous ethylene.

The mechanism is the same as silver thiosulfate(STS), but without its
environmental issues.

1-MCP is non-toxic, harmless, and poses no safety concerns. It is suitable for
use on flowers, fruits, vegetables, and other agric I products,
flowers, potted plants, and even container plants.

3 cut

It can be used before or during storage and transportation without affecting the
original operation process. It will continue to be effective after the treatment is
completed.

Currently, commercially available AnsiP is a tablet product that dissolves in
water and releases into gas, making it very convenient to use.

Because the required dosage is extremely small, MCP's preservation effect is
very economical.
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To avoid degradation of horticultural products
caused by ethylene

1.Store at low

to prevent p ethylene

2.Harvest at the right time to avoid damage during picking.

3.Avoid mixing high-ethylene production and ethylene-sensitive products.
4.Avoid using internal combustion engines in storage facilities.

Potassium permanganate, carbon bromide, ventilation

Place ethylene inhibitor(1-MCP STS)

1-MCP (1-methylcyclopropene)

1-MCP gas is released
when water is added.

MCP contacts the
ethylene receptors in plant
cells, producing an
ieversible reaction that
blocks the binding of the
receptors 1o ethylene gas,
temporarily delaying the
physiological reactions of
plant maturation, such as
flower drop, yellowing of
chlorophyll, fruit ripening.
fruit drop, and leaf fall

Inhibit ethylene action

Clingicteric Pruit lhylcnc production

e
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Factors belonging to the product itself

® Types of plants
Differcnt plant species exhibit different respiration rates, which are determined by genctic
factors.

® Variety

Different varictics of the same crop will have different respiration rates, which is also
determined by genetic factors.

® Different parts of the plant

Different parts or organs of a plant exhibit different respiration rates duc to their different
physiological functions.

®Stages of growth and development

The respiration rate of plant terminal buds, young or growing organs and tissues is higher:
the respiration rate of mature or dormant organs or tissues is lower.

®Cultivation management before harvest

The cultivation and management of crops during their growth and development in the ficld
before harvest can also affect their respiration rate after harvest harm.

Damage to horticultural products caused by scrapes, scratches, cold damage, ete. will
increase the respiration rate.

®Physical damage or pests and disease

If the product is physically damaged or suffers from pests and discases before harvest, it will
also have a higher respiration rate.

® Factors affecting transpiration rate:

I Temperature (higher temperatures lead to faster
transpiration)
Humidity (high humidity and low transpiration)

3. Atmospheric air velocity (higher air velocity leads to faster
evaporation)

4. Product factors: surface area, skin characteristics, wounds
caused by post-harvest handling)

RESECERRNAS
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Vegetables are perishable, not durable in storage and
transportation, and suffer from high transportation losses

=  Humidity ®  The texture becomes softer
= Temperature = Loss of crispness

® Surface diffusion layer and air velocity ®  Accelerated aging

®  Atmospheric pressure ®  Product Corruption

22

Factors that affect respiration rate: Atmosphere composition

B Humidity
Relative humidity has no significant effect on respiration rate

W Oxygen
Air contains 21% oxygen. Reducing the oxygen ion to
1-10% can reduce the respiration rate of horticultural products.

B Carbon dioxide
The carbon dioxide content in the air is 0.03%. Raising the
carbon dioxide concentration to 1-20% can reduce the

respiratory rate. .
1 [ )

B Ethylene
Stimulates increased respiratory rate

b oicom222 127421020124

Physiological changes after harvest-Transpiration

pi refers to the ph
surface of plants to the atmosphere.
Water loss from horticultural products

that water inside plants is lost from the

is the result of continuous transpiration.

. KERAF,

ap=

B Effects of water loss on
horticultural products:

(1) Reduced sellable weight
(2) Surface shriveling

(3) Wilting

(4) Texture becomes softer

(5) Loss of crispness

Physiological changes after harvest ~ Composition changes

W Water loss

® Flavor changes: Carbohydrate composition changes, citrus polysaccharides bocome
monosaccharides.

® Softening: Insoluble protopectin in the cell wall loses methyl groups to become pectic acid
and pectin

® Astringent substances: tannins, which combine with pectin to become insoluble when ripe
® Color change

® Toughness: Cellulose: Asparagus lacks water and ages

® Changes in vitamins and mincrals (vitC has a greater impact, while mincrals have less
impact)

® Changes in organic acids: malic acid, citric acid, tartaric acid (matunty and ripening period
decrease)

 Changes in volatile substances and auxins (cthylene, aldehydes, esters)

@ -
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Harvesting and processing
technology




® Harvest maturity judgment:

1.Appearance: The common bean pods become full
2. Morphological changes: onion stems fall over

3. Color: Tomato

4. Firmness: Cabbage

5. Days after flowering: Melon

6. Other physical and chemical determinations:
starch, juice content

W Harvest time:

1.Early morning harvest: leafy
vegetables and sweet cormn

2.1t is not suitable to pick on rainy days

Harvesting and processing technology ~ Harvest

Self-propelled carrot harvester

Trimming and Washing

Trimming: Removing useless parts and harvesting at the same time can

prevent waste from hing the

site.

23

Moisturizing treatment after harvest

Cover with a wet towel or cloth

Field Trimming

Removal of unwanted
parts in the field

Washing: Remove dirt, dust, pests and diseases from the fields.

Using water for cleaning
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Hydrocooling

B Precooling method using ice water as cooling medium.
WThe water supply should be 400-600 liters/minute/square meter, 2°C.
BThis pre-cooling method is suitable for bamboo shoots, asparagus,

celery, Melon, pea pods, beans, sweet comn, etc

Shower

Products pre-cooled with ice water are packed in
cartons with plastic bags inside.

RRARTN OTAE

Forced-air cooling

W Forced-air cooling is an improved method of Room cooling.

B According to the stacking and arrangement of products, it can be divided into
force-air tunnel and cold wall.

Force-air tunnel Cold wall

Hollow fruits are not suitable for vacuum precooling

surface
shrinks

Fruit
cracking
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Pre-cooling

WField heat: The heat accumulated in the field, exposure to sunlight after harvest,
and heat released by high respiration before cooling are factors in horticultural
produce.

Bin summer, the temperature inside the carton can reach 35-40°C

WPre-cooling can remove field heat and accumulated respiratory heat.
WPre-cooling refers to p ling products before shij to prevent spoilage
Without pre-cooling, large

caused by high temg during
quantities of goods entering the cold storage will be overloaded and unable to
cool quickly.

® Cooling method: Hydrocooling, Room cooling, Forced-air
cooling, Vacuum cooling, Packaging icing.

Room cooling

® Use cold air in the cold storage as the pre-cooling medium

® The operation is simple. It can be carried out with a general mechanical cold

storage.

B Pre-cooling time usually takes more than 4 to 24 hours, and the wind speed
should be 1-2 meters per second.
W This pre-cooling method is suitable for bulk storage products such as carrots

cabbage, Chinese cabbage, cauliflower, etc

The Chinese cabbage afier pre-cooling (left) has a better preservation effect than the control group (right)

Vacuum cooling

®Vacuum pre-cooling: The product is placed in a pressure-resistant chamber,
and then the air is pumped out to reduce the pressure inside, rapidly cooling the
product.

B Vacuum pre-cooling relies on the evaporation of water to remove

WThe product loses about 1% of its weight when the temperature drops by 5°C.
Usually, the product needs to lose about 1.5% to 5% of its weight during
vacuum cooling.

®Newer equipment installs a sprinkler on the top of the pressure chamber for
pre-humidification.

Factors affecting the cooling rate during precooling

1. Temperature difference between the cooling medium and the product:The
lower the temperature of the cooling medium itself, or the greater the
temperature difference between the cooling medium and the product, the
shorter the time it takes to reach the low temperature required for pre-cooling,
and the faster the cooling rate.

2. Heat absorption characteristics of cooling medium: Cooling media include
ice water, crushed ice and cold air. Among them, ice water has the best heat
absorption eflect, while cold air has the worst effect.

3. Flow rate of cooling medium: The more media that comes into contact with
the product per unit time, the faster the cooling rate, such as the flow rate of ice
water or the circulation rate of cold air.

4. Degree of contact between product and cooling medium: Packaging methods
for cooling products, such as plastic bags or cartons with insufficient openings,
can reduce pre-cooling efficiency. Air flow paths can also affect the degree of
contact between the product and the cooling medium.

5. Product shape and volume: Products with a large surface area, such as leafy
vegetables, or smaller products, such as strawberries, cool faster.




* Grading is the
classification of products
into specific
specifications, usually
after sorting.

Grading can be based on
the weight, volume,
length, diameter and
other characteristics of
the product.

.

Potato quality standards

Excellent Quality standards
+ Excellent: The same variety, complete
) ﬂ shape, good color, smooth skin, no sprouts,

no diseases, insect pests or other damage.
* Good: The same variety, complete shape,
good color, smooth skin, no sprouts, no
Good serious diseases, insect pests or other
damage.
* Average: Secondary but commodity value

Size(Tuber weight)

. L:>200g

* M:150-200 g

. 8150 g

N
.
Tomato quality standards
Excelleat Quality standards

+ Excellent: The same variety, moderately mature,
complete fruit shape, good color, smooth surface,
no softening, perfect appearance

* Good: The same variety, average maturity, normal
fruit shape, good color, smooth surface, no
softening, slight appearance defects.

* Average: Secondary but commodity value
Size(weight)
o L:>250g
* M:200-250 g
* S$:<150-200 g

A /|

Packing

Packaging is the process of placing products in a specific
packaging container, such as a carton, wooden box or bag, in a
certain arrangement.

Field packing: Trimming and packing directly in the field. ex:
Strawbery,lettuce, and celery.
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* The clearer the grading, the more money you can
make. All grades of products can be sold.

Cabbage quality standards

Excellent Quality standards
+ Excellent: The same variety, compact heads,
moderate maturity, excellent color, perfect

density, average maturity, good color, good
appearance

* Average: Secondary but commodity value

Size(Ball weight)
¢ L:>15Kg
* M:1.2-1.5Kg
* S<1.2Kg

Common bean quality standards

Excclleat Quality standards

« Excellent: The same variety, smooth pods without
) protrusions, good color, tender pods, perfect
»v appearance
I + Good: The same variety, pods that are not smooth
h; and slightly raised, good color, slightly tender
Good pods, and average appearance
* Average: Secondary but commodity value

]r* - Size(Pod length)

L * L:>20cm
- a * M:15-20cm
15cm

Key points for field grading
and packaging of cabbage for
export: Clean




It is meaningful to design the of Horticultural p

Conclusion

WPost-harvest p should be dependent on the

i
characteristics of different horticultural products.
WPost-harvest processing technology can extend the storage life of

horticultural products and enhance commodity value.

WRegulation market demand. Season, country, etc.
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