
The Green Development of Special 
Agricultural Product - Banana in 
China

Dr. & Prof.  Jingyang Li 
Breeding Scientist of China Banana Research System 

Haikou Experimental Station, CATAS
NOV ,2022



l Importance

l Comparative Advantages

l Demands

l Challenges

l Strategy

l Key Action

l Key Technologies

l Effectiveness

l Experience and Lessons

l Suggestions

Main Content



Ø Globally, China ranks 
No.2 in terms of 
productivity. Its annual 
production totaled 10 
million tons in recent 
years.

Ø  China currently cultivates 
bananas in 300,000 
hectares of lands

Ø It provides livelihood for 
millions of people in 
China's tropical regions.

Importance



Comparative Advantages
• Employment – Two million people receive direct and indirect benefits earning CNY 20 billion(3.1 billion US 

dollar)  per year.

• The investment is estimated to be about CNY35 billion (5.4 billion US dollar)   eg. infrastructures, banana 
plantations, agricultural materials, offices, services.

• Develop related industries such as transportation package, food, consumer goods, and manpower services in 
Southern China.

• Play a major role in poverty alleviation in the local community.



1.

l Technology for sustainable banana development

l Banana quality and safety techniques

l Modern banana processing technology and 
equipment

l Technology for manufacturing banana products with 
a variety of applications

l Utilizing banana resources efficiently.

Demands



•  Pests and diseases:
      Black and Yellow Sigatoka
      Panama disease 
      CMV、BBTV
      Nematodes...
•  Plant height: usually high
•  Post-harvest losses: 10-20%
•  Fruit quality: low shelf life 
               …

 Industry challenges



ØResolve the key problems with seedings and soil.

ØDevelop green technologies and superior varieties to 

support a high-quality banana industry.

Ø Increase the added value of the industrial value chain.

ØPromote integrated management(Fusarium  wilt) 

technology for bananas.

Strategy



Key Technologies: IPM management and intercropping

Ø Banana intercropping screening

alfalfa Laba beans Yazhou crusty beans marigold

Pigeonpea Norton Beans Sweet Potato control

ØEfects of interplanting on Spodoptera 
litura damage

ØEffects of Leaf Beetle Damage



Key Technologies: Crop spacing and fertilizer application control

When combined with controlled release formula fertilizer, the wide and narrow row 

planting pattern can reduce fertilizer application from 12~22 times to 3~4 times.



Key Technologies: Banana efficient production technology

Planting Land preparation Pipeline sprinkler system

Drip irrigation system Weed control Bagging Cableway System



Key Technologies: High yield and TR4 resistance 
banana variety



Breeding of ‘RF1’



A
n efficient w

ay to produce 
healthy bananas in vitro



Key Technologies: An integrated technology to improve 
disease resistance in banana seedlings



Key Technologies: Green harvesting and storage

Packing shed operations De-Hands Washing

Cut surfaces Air drying Packed into boxes



Key Technologies: Automated banana harvesting and image 
recognition technology

目标1

目标2

目标3

Multi-scale 
feature fusion

Model 
evaluation

network 
structure

loss function 
model

Classification of 
banana images

Bud image centroid calculation
Extraction of inflorescence axis and 

calculation of growth direction



Key Technologies: Banana harvesting machinery and equipment

Banana-harvesting robot Electric crawler air sprayer A precise fertilizer application system 

A flexible and adaptive banana picking device

供电电路 信息采集单元

STM32控制器人机交互界面

Control System
Fertilization simulation test



The shelf life of 

bananas can be 

greatly extended by 

gene editing 

technology.



Processing characteristics of some 
varieties of chipsAppearances of different chip 

processing methods

Key Technologies: Green Processing



Banana powder

Flow diagram 

Drum drying(Drum-dryer): Pureed bananas are applied thinly to the 
surface of a heated drum, and then the dry solids shall be scraped off 
with a knife.

Banana puree Banana powder

Screw conveyors



Banana chips

friedsliced

Flow diagram 

Osmotic dehydration: Immersion in an osmotic solution is used to 

remove water partially from plant tissues.

peeler



     Key Technologies: Fiber extraction and degumming  technology

Banana fiber can be used in a variety of fields, such as heavy metal adsorbent, 

spinning performance, environmental protection, agriculture, etc.



     Key Technologies: Banana pseudo-stem organic fertilizer 
Banana stem organic fertilizer is obtained via technology of composting 
fermentation using banana stalk waste as the main raw material. This technology 
can help to avoid the environmental pollution from banana waste and chemical 
fertilizer.



Raw  Material

2%NaOH
1%H2SO4

Plant cell wall 
fractionation

LHW(200℃)
HW(121℃)

Enzymatic 
hydrolysis

 pretreatments

DP
CrI

saccharification
1% Tween+Yeast 

fermentation

HPLC monolignol 
H+G+S

monosaccha
rides

GC/MS

Pseudostems Rachis

 3.2g/L Mix-cellulase

Bio-ethanol

Key Technologies: Production of bioethanol from banana waste lignocellulose



ØEstablish a standard for banana 

quality evaluation

Quality and Safety Monitoring Report

Key Technologies: Green market

Functional study of banana polysaccharides

Establish rapid detection technology for 
harmful factors in bananas



Ø World banana consumption peaked in 

1997 at 10.62kg per person, and reached 

15.48kg by 2020, with an average 

annual growth rate of 1.89 percent.

Ø China's banana consumption per 

capita increased by 6.83%, from 2.82kg 

to 9.48kg.

Ø There is still a lot of room for growth in 

China's banana consumption market

Effectiveness



A comprehensive prevention and control system for Fusarium 
wilt has been developed

Soil pathogen 
detection

A no-till 
system

Soil 
regulation

Disease-
resistant 
varieties

Bacterial
 Fertilizer

Experience and Lessons



Suggestions
1. Continually improve banana production conditions.

2. To encourage workers to take part in banana production more actively, 

develop a reasonable incentive system.

3. Expand banana planting scale and develop farmers' cooperative 

associations.

4. Expand agricultural primary products to products with higher added 

value. Strengthen banana value chain training.

5. Enhance regional cooperation, foster cross-border banana trade, and 

expand banana value chains.




