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1. Juncaolechnology &Juncadndustry



What isJuncaolechnology?

— 2

mushrooms or fungi

_ [ "na
grass or herbaceous plant




Researchon Juncaotechnology O O Odtds<3o
replace x | | fodgrow edible and medicinal
mushroomsstarted in 1983 by Prof. Lin Zhanxi,
and firstly succeededn 1986.

A new research field that crossing fungi &
herbaceousplant.

A new categoryof grasses
A new resource.

Juncaatechnical system> 60 patents

Juncao Herbaceousplants that can be used as the

culture substrate for cultivation of edible and

medicinal fungi.

* 49 speciesof Juncao(herbaceous plant) have been screenedand

bred to cultivate 56 speciesof edible and medicinal mushrooms.

Juncao Technology A comprehensive

technology that utilizes Juncaoto cultivate edible
mushroom, medicinal mushroom, produce feed and

fertilizer, etc.

Juncaolndustry: A sustainableindustry formed

by application of Juncao technology and other

interrelated techniques.
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1-1 Sreening and breeding of Juncao grass

In the 1980s: wild grassesagricultural byproducts

Sincethe 1990s: Juncaograssspeciesadaptedto different climate conditions and planted at alarge scale
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Criteria for screening and breeding of Juncao grass

Q o e 0T, | - MW
High photosynthetic efficiency Adequate nutrition &
high utilization
efficiency

1

Strong resistance & wide adaptabili Rich in endophytic Nfixing bacteria

1 . . i
Tall plant & large biomass Well-developed root system



Biosafety

The Biosafety Assessment of Introduced Pennisetum sp. in Fujian Province. China
PENG Lu"**, YANG YiFan"*', HOU You-Ming"*** , LU Guo-Dong'*

A risk assessmentindex system of Gilant

Juncaajrasswas establishedwith the aim to
_ _ (1. Department of Plant Protections Fujian Agriculture and Forestry University « Fuzhous Fujian 350002,
evaluate the risk rank of Giant Juncaograss o , , o o A
China; 2. Key Laboratory of Integrated Pest Management on Crops in Fujian-Taiwan, Ministryof

in Fujian Province. . . b aEnnna oA B T b i |
J Agriculture, Fuzhou, Fujian 350002, China; 3. Fujian Provincial Key Laboratory of Insect
Ecology, Fuzhou, Fujian 350002, China; 4. Collegeof Life Science, Fujian Agriculture
Dispersalcontrollable and Forestry University, Fuzhou, Fujian 350002, China)
A no seeds.asexu alreproduction Abstract: Based on analyzing the introduced ways. biological characteristics, and potential hazards of Pennisetum
)

sp» as well as the ecological environment and management status. an index system for risk assessment of Pennisetum

A norhizome

sp. was established, consisting of 3 different layers, ie. objective, criteria, and index layers, which include 20 index

A cannotregeneratewhen T< -4 3

parameters, by following the principle of essentiality, systematicness, practicality and portability, and used to
A easyto control, easyto eradicate evaluate the risk rank of Pennisetum sp. in Fujian Province, The results showed that there was no risk to plant

Pennisetum sp. in Fujian Province, which can be introduced or need not to take any preventive measures. Our work

Yennisetum

Norisk of invasion provides a theoretical basis for the safety of introduction, and large-scale cultivation and production of [

sp. in Fujian Province, beside that it will be of great importance in improving the economic benefit and protecting
the biodiversity in our country.

Key words: introduction; Pennisetum sp. ; biosafety; risk assessment; biological invasion



1-2 Mushroom cultivation

56 kinds of edible and medicinal mushrooms are cultivated. Eg Shiitake msuhroom ( Lentinula edodeg
cultivation, if Juncaaograssreplaces50% wood, 10 million m3 wood will be savedper year.

Growing Lentinula edodeswith JuncaoGrass Growing Ganoderma lucidurmwith JuncaoGrass

10



Highyield, good quality, and sustainabledevelopment
1 haland with yield of 300 tons of fresh grasscanproduce 120 tons of mushrooms.
Flexible production methods

5

Suitablefor large-scaleproduction and small farmers.
High value-addedproducts

5

Deepprocessing mushroom products such as tonic food products, health care products and
medicines

11



Higher crude protein level of Juncaomushroomsproducedwith grasssubstrate

A comparison of crude protein content of mushrooms cultivated witduncao& other raw materials

Raw materials
Varieties Protein ratio
Juncadormula Other formula
Tremella fuciformis 15.74 Neyraudiareynaudiana 13.74 Cotton seed hulls 1.14
Dictyophora indusiata 22.19 Ngﬁg%’ggﬁg% ad ﬂ}g é%ma 18.53 Bamboo shavings 1.23
. 32.836 Dicranopteris dichotoma :
Lentinula edodes Miscanthusfioidulus 28.787 Wood chips 1.14
: . . 8.212 Dicranopteris dichotoma :
Auricularia polytricha MiscanthusTioidulus 7.997 Wood chips 1.02
Auricularia auricula 17.832 Dicranopteris dichotoma, :
Miscanthusfloidulus Sisen, el Bl Ll

12



Manual Production

Inoculation Incubation/spawn run Mushroom Fruiting

13



MI CC9 PRO
CAMERA

Intelligent Inoculation Workshop Mycelium Culture Workshop Intelligent Harvest Workshop
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1-3 Forage

The crude protein content of Giant Juncaois 11.33-17.74%. The sensory evaluation of silage
Giant Juncaois excellent and the ratio of ammonia nitrogen to total nitrogen is 2.97, which
meetsthe standard of high-quality forage.

Slaged GiantJuncaograsspH 3.94y

The weight gain of cattle fed with silage GiantJuncaaograssis similar to that of silagecorn.

The effective degradation rate of DM and CPin the rumen of beef cattle and wether are 46.80%,
49.29%, 59.52% and 57.89%, respectively,which meetsthe middle and upper forage standard.



Test of Comparative Effect o8 Different Silage Feedsn

Fattening Cattle provided bythe Farmers Cooperativeof GansuProvince

Group

A
Slage Gant
Juncaograss

B
Slage whole
plant corn

C
Slage sweet
sorghum

kg/head
Initial weight

617.20 40.55

622.00 25.80

618.00 23.45

kg/head
Final weight

672.20 42.46

680.00 26.09

671.20 23.81

kg/head
Weight gain

55.00 8.92

58.00 4.85

53.20 2.05

* 16 kgsilage grasger head per day+ 8 kgconcentrated feedper head per day.

kg/head
Daily gain

1.10 0.18

1.16 0.97

1.06 0.41



' Aerial

‘ho.tographyJuncaqnlantirig base‘

‘Mechanized harvesting
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Silage Pack of GiantuncaoGrass
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1-4 Grass fiberboard

Board making



1-4 Grass fiberboard

z
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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 Juncaocan be
harvestedand usedin the year planted.

Juncao substituting wood, fixing carbon
6.7~675 t/ha annually, will reduce forest
logging and replacesvaluable forest carbon sink
resources

20



1-5 Biomass energy

The combustion value of dry Juncaograss (Giant Juncaograss) is 3580 kcal/kg,
equivalentto 0.716 kgraw coal andit cangenereate0.548 m? biogas

74,000 n? biogas

52.5~60 tonsraw coal
1haGiant dincao grass

21



2.JuncaoGrass Green Barrier



Climate Change

Disaster prevention

Soil erosion control, flood regulation,

Disaster reduction
471 AOAT O OI AOI 6CEOh &I T T Ah AT1 Ah xEIT A8

Production recovery after disaster



Island & Beach

Pingtanlisland
More than 300 days of strong winds above level 6
and 200 days of strong winds abovelevel 7 and at

least5 typhoons every year.

Juncao grass are planted at Changjiangaowhere
offshore wind power farm is located, and Xingfuyang
where the reclamation land has high salinity.
Casuarina equisetifolia is difficult to survive at both
sites.

24



Island & Beach

Resource utilization and environment protection

1. Juncaograss as shelter belt at wind gap
Fixes sand and blocks wind to protect the plants,
farmland, roads and buildings

2.Juncaaograss planting improves land utilization
-Saline & alkaline land

-Solid waste (construction waste) landfill
-Rockyshore

3.Juncaograss planting sites become tourism attraction




Desertification Area

In the Yellow River basin, Juncaograssare planted to reconstruct or restore vegetation and act as shelter belt
or pilot plant to build abiological barrier

Ecologicalfunctions: windbreaking, sandfixation, water conservation,improvement of soil quality, biodiversity,
habitat and soon

Economicfunctions: production of feed,mushroom and organic fertilizer

Socialfunctions: poverty reduction and job creation.

26



Rocky Desertification Area

BangadngTown, Ziyun County,Guizhouprovince

The 3 villages of Xintang, Xiaozaiguanand Luomai were area of deep poverty, with steep
hills and shallow soil, very little income for local peoplefrom crop production.

Juncaolndustry lifted more than 2000 households out of poverty. Poverty reduction
rate of Luomai village reduced from 15.7% (2016) to 0.98% (2020).

An ecologicalcyclicindustry chainbasedon Juncaograss

Grass about 140 ha of GiantJuncaograssplanted

Livestock fresh grassfeed (selling at 400 yuan RMB/ton) to feed rabbit, pig, goat,
cattle, and poultry, or be processedinto silagefeed (selling at 550 yuan RMB/ton).

Mushroom: produce 7 million mushroom substrates packsper year with Juncaograss,
160 mushroom greenhousesbuilt

Organic fertilizer : spent mushroom substrates are turned into organic fertilizer
and applied backinto the grassland




Soll Erosion Area

Rwanda:the soil loss rate and water loss rate were reduced t§7.05-98.9% and 80.0-91.9% respectively.

Reduce soil loss

Quitivation models Wet weight of Dry weight of Lo cor-n.pared Maize cultivation
soila kg soila kg to traditional
cropsa %3
Model of local
traditional crop 656.7 484.18 ? 7
cultivation

Intercropping Juncao

Model of intercropping grasswith maize

crops with Gant Juncao 27.18 20.25 95.80%
grasson contour line

Model of planting
JUNCAQ@rass

8.6 5.93 98.90% Juncaograss planting

* Rainfall 51ml from 17:00-19:30 on 30th Oct. 2012 28



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



