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Develop Juncao Industry to Benefit All Humankind
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What is Juncao?
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mushrooms or fungi
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grass or herbaceous plant
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Research on Juncao technology ‘using grass to replace wood

to grow edible and medicinal mushrooms started in 1983, and R EER AR
firstly succeeded in 1986.

ATHRE "BMFE" | 1983FMaERRRFE T
“PAERAR" MIERAREWR, T1986FKIHTHERA.

Juncao:

> A new research field that covers fungi &
herbaceous plant.

> A new category of grasses.

» A newly developed agricultural resource.

- Juncao technology

- Juncao technical system

EERAKBARGE - Juncao industry

Inventor of Juncao Technology- Prof. Lin Zhanxi
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FUJAN AGRICULTURE AND FORESTRY UNIVERSITY

Eir 7 FEE—HEREE LIEAHAFTHO.
The China National Engineering Research Center of Juncao Technology

was established in Fujian Agriculture and Forestry University.
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Research & Application of Juncao
Technology
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EHEE80F(T, LIFIATERIFEFERIEMEMNEERR. I0FRE, LIEEAESMESE TUMRMISRIEM AEER TR,
In the 1980s: wild grasses, agricultural byproducts
Since the 1990s: Juncao grass species adapted to different climate conditions and planted at a large scale

Saccharum 2 Pe/;n [ s&tum |
arundinaceum 1 : pukEpureum
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High photosynthetlc efficiency

PR, BRI

Strong resistance & wide adaptability

BREAR. EYMEKX

E5+f=. arBMES

B ER

Breeding »

objective

Tall plant & large biomass

Adequate nutrition & high
utilization efficiency

EaREESRE
Rich in endophytic N-fixing bacteria

REKIX

Well-developed root system
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The highest annual yield of fresh Giant Juncao
grass (Pennisetum gigantum Lin.) reaches 853
tons/hectare recorded in Goroka, Eastern Highland
province, Papua New Guinea.
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Giant Juncao Grass

’f” J:EI’JE EMEMISEBICEX. HHER. 48R, KEEREE :F=.=iﬂ3IZ 1TXStLIRES
Planting experiment in dry area comparing Giant Juncao grass with Oasis No.1, Silage corn, Sudan grass, Red sorghum and Alfalfa
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FEBm Cutting propagation
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Tissue culture & propagation
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2.2 B Mk Mushroom Industry

EifEER "LIERA" HENEHAERMS6M, FRETRWAEAENER. . HiEEtE, EREa50% KBRS, Famy
A%410005m3,

56 kinds of edible and medicinal mushrooms are cultivated. Eg. Xianggu (shiitake/Lentinula edodes) cultivation,
if Juncao grass replaces 50% wood, 10 million m* wood will be saved per year.

Growing Lentinula edodes with Juncao Grass Growmg Ganoderma lucidum W|th Juncao Grass
(500g of dry substrate produce 350-400g of fresh mushrooms) (Spent mushroom packs can be used as feed additives)



> High yield, good quality, and sustainable development.

1 ha land with yield of 300-500 tons of fresh grass can produce 120-150 tons of mushrooms, valued at 360,000-450,000 USD
(Tkg fresh mushroom USD 3.00) .

> 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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BREEEEHSES
Higher crude protein level of Juncao mushrooms produced with grass substrate

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

Raw materials Protein ratio

Varieties =
Juncao formula Other formula SHEREE

%g%ne//a fuciformis 15.74 (Neyraudia reynaudiana ) 13.74 (Cotton seed hulls) 1.14
Dictyophora indusiata 22.79 (Dicranopteris dichotoma, .
ﬁ;,j:y P Neyraudia re-:'ynaudllana) 18.53 (Bamboo shavings ) 1.23
Lentinula edodes 32.836 (Dicranopteris dichotoma .
=55 " Miscanthus floidulus) 28.787 (Wood chips ) 1.14
Auricularia polytricha  8.212 (Dicranopteris dichotoma, .
EARE Miscanthus floidulus) -~ (Woodichips ) (02
Auricularia auricula 17.832 (Dicranopteris dichotoma, .
H=XKRE Miscanthus floidulus) 9.861 (Wood chips ) L
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Inoculation Incubation/spawn run

Mushroom Fruiting



IR LY LEXD 2.3 13 ¥ Forage

w=/ FUNAN AGRICULTURE AND FORESTRY UNIVERSITY

HERHERSES,
. BB TR, &

7Kgrmoisture content 78.8
IR dry matter 21.2
+tHEEH crude protein 15.4
AA %% R soluble protein 6.4
=15 FEammonia nitrogen 1.12
ACIET | mnErAEE 005
acid detergent insoluble protein '
RYEATAEE 376
neutral detergent insoluble protein
BRI EF4E acid detergent fiber 38.7
?bge&r MESERETHE neutral detergent fiber 63.9
AR lignin 3.27

EAMEE, JRRRBREBNGF. F. 1.
&

High content of crude protein, good for poultry and livestock such as

cattle, sheep, geese, deer, rabbits, pigs, bamboo rats, fish and etc..

BRI 4
alcohol soluble carbohydrate '
ATEEBIK A 59
water soluble carbohydrate '
ek starch 1.5
BOKILEYD .
carbohydrate AERLER fatty acid 45.6
SSARER total fatty acid 1.7
RHAIIERAER 05
unsaturated fatty acid '
*BAERR crude fat 3.72
53 ash 12.64
5 Ca 0.36
i ¥R B P 0.4
mineral
#HK 3.38

# Mg 0.25
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EEE VS BIMEX . EEE VS BiE
Giant Juncao grass vs Silage corn Giant Juncao grass vs Arm grass

3EiffLegalegatffFRubilInsER, £i1K8

— Ei%?z i/ FZ 1E Y == EE%%ZKE =EN = —— I = o0,
Vg?i*iy Yield of fresh grass Cffc%%giin Water consumption Co?ﬂ??jifezﬁed TENEEENEEREER12.74%,
N2 k =T O,
(t/ha, Yuan) (t/ha) (t/ha per year) (Yuan/head) M ERNEE ERE5.40%,
== Fiji Legalega research station test:
Giant Juncao grass 300/105,000 25.2 2700-3300 3200

Crude protein content:

8-mth Giant Juncao grass 12.74%
BUEXK

o,
Silage corn 90/31,500 10.5 5250-6000 4500 local Arm Grass 5.40%
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» pH of silaged Giant Juncao grass = 3.94

EEESIfEpH/3.94,

EEEAERY. EFIDMIICPEESSXMERENSE
46.80%. 49.29%%159.52%. 57.89%, 1A% &
e,

EHRAKRSFT, SERERE. SUEXERYG, 8%
4 HiBESA/91.1kg. 1.16kg,

BSCEERERRFAIBEENR SSICEKE,

| S
,
/’

e * 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 reaches the middle and upper forage standard.

« Inthe Farmers’ Cooperative of Gansu province, silaged Giant Juncao
grass and silaged corn are fed to cattle, and the daily gain of each cattle
are 1.1kg and 1.16kg respectively. The weight gain of cattle fed with
silage Giant Juncao grass is similar to that of silage corn.

ERSEIE EFE{IS EREETCE

Harvest of Giant Juncao Grass Packing of Giant Juncao Grass Silage Pack of Giant Juncao Grass
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Planting annual and/or
perennial Juncao grass species

Mine rehabitation Moving sand dune
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SiA1E Ecological management

MEE RS HER AR AE R KR 97.05-98.9%, KERELZRH/80.0-91.9%.
The soil loss rate and water loss rate were reduced by 97.05-98.9% and 80.0-91.9% respectively.

+iEgE +HEFE SERRIEYHENRLD LIFRKE

HgisE - . . Reduce soil loss rate
Cultivation models W:’:i‘;v Gz:?h)t a5 gy wezgh;: el el compared to traditional crops
g J (%)
IUMEFRRIE R EIET
model of local traditional crop 656.7 484.18 —

cultivation

FELEREEEEEMRIFYERIN
Model of intercropping crops with 27.18 20.25 95.80%
Giant Juncao on contour line

MEEEEERL
Model of planting JUNCAO e 5.93 98.90%

FIEAMEEERIEKLRR
Planting Juncao grass to control soil erosion in Rwanda
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O EY LM 2.4 £75i418 Ecological management

ERFAGSENECERESEZERE: HREY. Rk MMEEES0 ~ 100 REEEMPNE, EEEMX, 2013FFMERY
EERI2021F{rIEE:D.

Demonstration of the Ecological Safety Juncao Barrier using Juncao grass as pioneer plant along Yellow River,
successful wind-preventing and sand-fixing within 80 to 100 days
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Location
Growth period

Plant height

No. of tillers

Fresh weight above the ground

Fresh weight under the ground (root
system)

The number of roots
The depth of root
Sand fixing surface area

Sand fixing volume

&inlE Ecological management

Ulan Buh Desert
115 days

246.5cm

68

12.71kg

11.04kg

618

121.5cm

18.85m?2

11.45m3
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SiA1E Ecological management

MRTIE: ME—F EHRSEBIN58.97%, Wib T EFHMEMMERMRIIHNEREIRS, FFEIMEDRE. E.
PaIRE R,

Soil improvement:

1st year: the organic matter content of sandy land increased by 58.97% , significantly enriches its soil microbes
and insect species;

2"d year: other economic crops such as potato, watermelon, and peanuts could be planted.




I LY L ELA 2.5 £1143%) Biological materials

3 v o
Law”/ FUNAN AGRICULTURE AND FORESTRY UNIVERSITY

BRI FFHAS0MEEFE TR . BILARREF160m3tisek L9253 4 SRR,
Taking the yield of fresh grass as 450 tons per ha. per year, it will produce 160 m3 of fiberboard or 45 tons of grass pulp .

‘ :> $20,000

o

ASIBEEIR

16032753k 1R —
160 m3 fiberboard 1 e 45 tons grass pulp

1 ha of Juncao grass
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2.6 £Y)[FHEEIE Biomass energy

1AFEEE (FHE) MkE/N3580K cal, HHEF0.716 T RREIMAE,; AIF=A50.5483775°K,

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

52.5-60ME}s 14RMNERBS

52.5~60 tons raw coal 1ha Giant Juncao grass 74,000 m? biogas




111

ERaE, RSAGESEAREER
South-South Cooperation (SSC),
promote the implementation of SDGs
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bl Juncao technology contribute to the implementation of 13 SDGS?,}
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RRAEERT-10RERARN,  10FF kL4 12000 F & %, 1AL 34 P28 2300-5000 , T A F2120-150"5 8 4 , ARI0R 4 /3008 %,
Farmers can generate income in 7-10 days after planting mushroom substrate packs. 1,200 kilos fresh 1 hectare land produces 300-500 tons fresh grass per year, which can grow 120-150 tons fresh
mushroom could be produced in a 10 square meters land in a year. mushroom, or feed 30 cattle / 300 goats.

WETHESAREE, THSEEE30%~45% HEWA%~-TRUARSRARYR , M ARRRS AW,
BREAARLLERNELARBIUSARR, St ERNURIAE TSR L. 54 species of mushrooms can be cultivated with Juncao grass. The mushrooms contain 30%~45% crude

protein, 4%~7% crude polysaccharides and a variety of effective substances, which are beneficial to human
health.

Fujian Agriculture and Forestry University has disseminated Juncao Technology in 106 countries, and has

established collaboration with 71 institutions in 41 countries. T
POVERTY

— WA R R ER R, INFHERERHI0RE, A10-201M0 8, HRATEDH1STPF X, 17 fwhemis e
/\ HH T2 ERAEYE, BUILERKEI0FMER; AUNMERNARFHFELUFRAEXES,

Conducted 202 International Training Courses with 7,817 participants from over 100 countries, and
offered postgraduate scholarships on Juncao Technology to 21 students from 11 countries.

Some Juncao grass species are used as pioneer plants for desertification control. After 10O days of planting, 1 node
of Jujuncao (means giant Juncao) grass will grow into a clump with about 10-20 tillers, and the root system can

fix sand about 15 square meters.
4 Sl

]

AL B ARKT, RARY, HARYETRANEZ LR RE 2Rt E ).

Promote the technical education and employment of women, especially for those who are lack of land

@

Y

i SUSTAINABLE »
b= DEVELOPMENT By resources, knowledge and skills in the rural areas.

GOALS ©)

IAGHEERR A0 —HAHK, FHRARYHERTTREKLAT, MBI ERE W RN K ERE Y.

1 hectare of Juncao grass can absorb about 90 tons of carbon dioxide. It can quickly resume production under
the influence of extreme weather and can reduce the impact of secondary disasters such as hurricanes.

BT R e M 3580keal [k, b BT 4 B B A H S48 K,
The caloric value of the combustion of Juncao grass is 3580 kcal/kg. The biogas production rate of
Juncao grass is 548 cubic meters per ton of dry matter.

URERAME, FHRE. W, FMHFAELS, REEFERARRF. REH. RERE,

By planting mushroom with the Juncao grass instead of the wood, it can create a positive production cycle of
grass, mushroom and livestock. Planting Juncao grass can be free from using pesticides, herbicides and fungicide.

1 REDUCED DECENT WORK AND
WEQUALITIES ECONDNOC GROWTH

INAEEFERGEFHEAI0F XL, TREZD0MTHERF A,
The annual output value of 1 hectare Juncao mushroom farm is about US$300,000, which can provide at

FEEA. BERA. kl#H. kHF. WL, FE, BHER, FHHEFE, DERREANABSAFERREFFo P £ 4.
The aged, disabled, jobless, landless, orphans, widows, single mothers, youths in correction center, and even“the

poorest of the poor"have benefited from the Juncao Technology production activities. least 30 job opportunities.

BREMAFANTARRPERFARARMFLERBER. TR, HHAPBEAGS,
UXHFRES, LBITHEERDTERGHREEREH,
FAFU has provided mushroom strains, grass seedlings, teaching materials and technical information for thousands of

researchers and students of developing countries to support their research activities. The oversea demonstration

bases have also offered assistance to numerous visitors for technical consultation.
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EEREMMAFEFAEE T 24ZEBFE,
79106 EZEF)IAZRIT10704ANR (HRAR, FEMKR) RAEFIARSH.

Nurture technical personnels:

>

24 international students from Lesotho, Rwanda, South Africa, Nigeria, Ghana, Egypt, Tanzania, Kenya,
Afghanistan, Malaysia and Palestine studied in FAFU

FAFU provided training and technical support to 10,704 researchers, students and farmers from 106
countries including mushroom strains, grass seedlings, teaching materials and technical consultancy. Many
of our trainees and students are active technical consultants or creating own business in their countries.

Set up Juncao technology demonstration bases in 13 countries.
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Demonstration Center or Base + Flagship sites: Farmers' Association or Cooperative +Individual Farmers

OB HRILY/EHE+ IR/ RERISEE{FL + MK

Flagship site model in KwaZulu-Natal, South Africa

Activi Remarks :
civity Jobs . 10m?2 mushroom farming model
Juncao grass planting for 5 ha 25 Raw material Co-op
Juncao grass grinding and drying 10 =300kg fresh mushroom * 4 seasons
Substrate production 40 Substrate production Co-op
Substrate distribution 7 =1,200kg fresh mushroom per year
Mushroom fruiting management & harvesting 310 | Fruiting management & sales Co-op 1055 HEE R IFAET «
Grading, storage, packaging and processing 40 Processing & marketing Co-op o — I\ . I\
1ERIZAT, B30, EFF12000
Marketing and sales 15
Spent substrate processing / gardening 5
Security 3
Site maintenance manager 2
Total employment opportunities 454
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Poverty alleviation by Juncao industry approach: gizg 7 P ————
S . . . . . . 8 (10,000 Tuan)
long term policy, financial and technical support bring the sustainable development to an ecological fragile S 1m0 / s Tneone Tnereasing of
district - the case of Juncao technology project for Fujian-Ningxia peer to peer support g 00 ‘.-5-;'5__;//.,-4-._ Feasants (10, 000 Tuan)
m o Ls =

1997 1993 1999 2000 2001 2002 2003 2004 2005 Vear

Fig. 1: Government Investment and Peasanis' Income Increasing of Poveriy
Alleviation with JUNCAO Technology Project from 1997 to 2005

The government investment & farmers income of Juncao technology project (million Yuan)

Year 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | Total
Government 0.15 | 0.30 | 0.74 1 2.5 246 | 481 | 589 | 4.76 | 22.61
investment

Peasants’ income 0.212 | 0.39 1.52 4.15 4.87 5.18 18.9 20.7 | 22.17 | 78.1
increase
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