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1. Juncao Technology & Juncao Industry  
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What is Juncao Technology?  

Jun 

טּ  

mushrooms or fungi 

cao 

῞‼◓ 

grass or herbaceous plant 
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Research on Juncao technology ȬÕÓÉÎÇ grass to 
replace ×ÏÏÄȭ to grow edible and medicinal 
mushrooms started in 1983 by Prof. Lin Zhanxi, 
and firstly  succeeded in 1986. 
 

A new research field that crossing fungi & 

herbaceous plant.  

A new category of grasses.  

A new resource. 

Juncao technical system >  60 patents 

Juncao: Herbaceous plants that can be used as the 

culture substrate for cultivation  of edible and 

medicinal fungi.  

* 49 species of Juncao (herbaceous plant)  have been screened and 

bred to cultivate 56 species of edible and medicinal mushrooms. 

Juncao Technology: A comprehensive 

technology that utilizes Juncao to cultivate edible 

mushroom, medicinal mushroom, produce feed and 

fertilizer,  etc.  

Juncao Industry: A sustainable industry  formed 

by application of Juncao technology and other 

interrelated techniques.  
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DIAGRAM OF JUNCAO INDUSTRY 



Economic 
value 
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In the 1980s:  wild  grasses, agricultural  byproducts 

Since the 1990s: Juncao grass species adapted to different  climate conditions and planted at a large scale  
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1-1 Screening and breeding of Juncao grass 
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Criteria for screening and breeding of Juncao grass 

High photosynthetic efficiency 
ᾩ  

Strong resistance & wide adaptability 

ɻ  

Rich in endophytic N-fixing bacteria 

Ὺ  

Adequate nutrition & 
high utilization 

efficiency 

ῠҵ ɻ ⌐ ᴍẅ  

Tall plant & large biomass 
ɻ  

Well-developed root system 
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Biosafety 
A risk assessment index system of Giant 

Juncao grass was established with  the aim to 

evaluate the risk rank of Giant Juncao grass 

in Fujian Province.  
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Dispersal controllable 

Å no seeds, asexual reproduction 

Å no rhizome 

Å cannot regenerate when T<  -4 ᴈ 

Å easy to control, easy to eradicate 

 

No risk of invasion 



1-2 Mushroom cultivation  

56 kinds of edible and medicinal mushrooms are cultivated.  Eg. Shiitake msuhroom (Lentinula edodes) 

cultivation, if Juncao grass replaces 50% wood, 10 million  m³ wood will  be saved per year.  

 

Growing Lentinula edodes with Juncao Grass Growing Ganoderma lucidum with Juncao Grass 
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¸ High yield, good quality, and sustainable development. 

      1 ha land with  yield of 300 tons of fresh grass can produce 120 tons of mushrooms.  

¸ Flexible production methods 

     Suitable for large-scale production and small farmers. 

¸ High value-added products 

     Deep-processing mushroom products such as tonic food products, health care products and 

medicines. 
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Higher crude protein level of Juncao mushrooms produced with  grass substrate 

Varieties 
Raw materials 

Protein ratio 
Juncao formula Other formula 

Tremella fuciformis 15.74 Neyraudia reynaudiana  13.74 Cotton seed hulls  1.14 

Dictyophora indusiata 
22.79 Dicranopteris dichotoma  

Neyraudia reynaudiana  18.53 Bamboo shavings  1.23 

Lentinula edodes  
32.836 Dicranopteris dichotoma

Miscanthus floidulus  
28.787 Wood chips  1.14 

Auricularia polytricha 
8.212 Dicranopteris dichotoma

Miscanthus floidulus  
7.997 Wood chips  1.02 

Auricularia auricula 
 

17.832 Dicranopteris dichotoma, 
Miscanthus floidulus  

9.861 Wood chips  1.81 

A comparison of  crude protein content of mushrooms cultivated with Juncao &  other raw materials  
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Manual Production 

Milling  Packaging Sterilization 

Inoculation Incubation/spawn run  Mushroom Fruiting 



Sterilization Workshop Liquid Spawn Culture Workshop 
 

Mushroom Packs Workshop 

Intelligent Inoculation Workshop Mycelium Culture Workshop Intelligent Harvest Workshop 
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Factory Production  



1-3 Forage 

The crude protein content of Giant Juncao is 11.33-17.74%. The sensory evaluation of silage 

Giant Juncao is excellent, and the ratio of ammonia nitrogen to total nitrogen is 2.97, which 

meets the standard of high-quality forage. 
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Silaged Giant Juncao grass pH 3.94ɼ 

The weight gain of cattle fed with  silage Giant Juncao grass is similar  to that of silage corn.  

The effective degradation rate of DM and CP in the rumen of beef cattle and wether are 46.80%, 

49.29%, 59.52% and 57.89%, respectively, which meets the middle and upper forage standard.   



 
Group  

kg/head  
Initial weight  

kg/head  
Final weight 

kg/head  
Weight gain 

kg/head  
Daily gain 

A 
Silage Giant 
Juncao grass 

617.20 40.55 672.20 42.46 55.00 8.92 1.10 0.18 

B 
Silage whole 
plant corn 

622.00 25.80 680.00 26.09 58.00 4.85 1.16 0.97 

C 
Silage sweet 

sorghum 
618.00 23.45 671.20 23.81 53.20 2.05 1.06 0.41 

* 16 kg silage grass per head per day +  8 kg concentrated feed per head per day. 

Test of Comparative Effect of 3 Different Silage Feeds on  
Fattening Cattle provided by the Farmers Cooperative of Gansu Province  
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Aerial photography Juncao planting base 

Mechanized harvesting 
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Silage Pack of Giant Juncao Grass Silo of Giant Juncao Grass 18 



1-4 Grass fiberboard  

Feeding Smashing 

Board making Drying  



- )ÎÃÒÅÁÓÅ ÃÁÒÂÏÎ ÓÔÏÒÁÇÅ ×ÉÔÈ Ȱ'ÒÁÓÓ ÒÅÐÌÁÃÉÎÇ ×ÏÏÄȱ  
 

Some Juncao varieties can replace wood to 
make high-performance artificial  boards. 

Fast-growing eucalyptus takes 5-6 years for 
harvest, and the general high-quality wood 
would need even 12 years, while Juncao can be 
harvested and used in the year planted.  

Juncao substituting wood, fixing carbon 
6.7~67.5 t/ha  annually, will  reduce forest 
logging and replaces valuable forest carbon sink 
resources.  
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1-4 Grass fiberboard  
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1-5 Biomass energy 

52.5~60 tons raw coal  

1ha Giant Juncao grass 

74,000 m3  biogas 

The combustion value of dry Juncao grass (Giant Juncao grass) is 3580 kcal/kg, 
equivalent to 0.716 kg raw coal̕ and it  can genereate 0.548 m3 biogas. 



2. Juncao Grass Green Barrier  
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Climate Change 

 

Disaster prevention 
 Soil erosion control, flood regulation,   

 

Disaster reduction 
 4ÏÌÅÒÁÎÔ ÔÏ ÄÒÏÕÇÈÔȟ ÆÌÏÏÄȟ ÃÏÌÄȟ ×ÉÎÄȣ 

 

Production recovery after disaster 
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Island & Beach 

Juncao grass are planted at Changjiangao where 

offshore wind power farm is located, and Xingfuyang 

where the reclamation land has high salinity. 

Casuarina equisetifolia is difficult  to survive at both 

sites.  

Pingtan Island 

More than 300 days of strong winds above level 6 

and 200 days of strong winds above level 7 and at 

least 5 typhoons every year.  



25 

Resource utilization and environment protection 

 

1. Juncao grass as shelter belt at wind gap  

Fixes sand and blocks wind to protect the plants, 

farmland, roads and buildings. 

 

2. Juncao grass planting improves land utilization 

-Saline & alkaline land 

-Solid waste (construction waste) landfill 

-Rocky shore 

 

3. Juncao grass planting sites become tourism attraction 

Island & Beach 



  

Desertification Area 
 In the Yellow River basin, Juncao grass are planted to reconstruct or restore vegetation and act as shelter belt 

or pilot  plant to build a biological barrier  
 
Ecological functions: windbreaking, sand fixation, water conservation, improvement of soil quality, biodiversity, 
habitat and so on 
Economic functions: production of feed, mushroom and organic fertilizer  
Social functions: poverty reduction and job creation. 
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Bangadng Town, Ziyun County, Guizhou province  

The 3 villages of Xintang, Xiaozaiguan and Luomai were area of deep poverty, with  steep 

hills and shallow soil, very little  income for local people from crop production. 

Juncao Industry  lifted  more than 2000 households out of poverty. Poverty reduction 

rate of Luomai village reduced from 15.7% (2016) to 0.98% (2020). 

 

 

  Rocky Desertification Area 

 

An ecological cyclic industry  chain based on Juncao grass  
 

Grass: about 140 ha of Giant Juncao grass planted  

Livestock: fresh grass feed (selling at 400 yuan RMB/ton)  to feed rabbit, pig, goat, 

cattle, and poultry, or be processed into silage feed (selling at 550 yuan RMB/ton) . 

Mushroom: produce 7 million  mushroom substrates packs per year with  Juncao grass, 

160 mushroom green houses built   

Organic fertilizer : spent mushroom substrates are turned into organic fertilizer  

and applied back into the grassland.  
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Rwanda: the soil loss rate and water loss rate were reduced by 97.05-98.9% and 80.0-91.9% respectively. 

Cultivation models 
  

Wet weight of 
soilαkgβ 

 
Dry weight of 

soilαkgβ 

Reduce soil loss 
rate compared 
to traditional 
cropsα%β 

Model of local 
traditional crop 

cultivation  
656.7 484.18 ɂɂ 

Model of intercropping 
crops with Giant Juncao 

grass on contour line 
27.18 20.25 95.80% 

Model of planting 
JUNCAO grass 

8.6 5.93 98.90% 

Soil Erosion Area 

Maize cultivation 

Juncao grass planting  

* Rainfall 51ml from 17:00-19:30 on 30th Oct. 2012 

Intercropping Juncao 
grass with  maize 
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River Bank & Flood Land 

¸ Conserve river water source 

¸ Intercept non-point source (NPS) pollutants and 
purify water  

¸ Wave dissipation  

¸ Shore line protection 

¸ Provides rich resources for animals, insects, birds 
and other organisms, and is a paradise for 
organisms 

¸ Form a landscape 

¸ Regulating local microclimate 


