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1 Emerging JUNCAO Industry




JUNCAOQO, JUNCAO Technology and JUNCAO Industry
HE. RESAKREEE

JUN: fungus CAO: grass

® The rapid development of Xianggu, Auricularia, &l
Ganoderma and other edible and medicinal fungi diRREFAE
led to conflicts between mushroom production & 22
forest protection had become increasingly i Bk EN
prominent. 14 i

o FE. AH., REFRAGAENRELZRSH “BIHF
[B” Hzm3Ri.

® Research on Juncao technology started in 1983, and
firstly succeed in 1986.

® 1983%F, FRT “"MERK’ RERAZAENHR,
19865FIR1G AT, REATHEERRK.




The origin of JUNCAO technology B X5 A 3k

Mushroom production —short cycle, low investment, high profit
Traditional cultivation method utilizing wood logs

BEHAEE”: BHE, AR, ¥&Es

BRAIEF A BRARRIE




The origin of JUNCAO technology B X5 A 3k

Since 1970s, wood logs and sawdust became conventional raw
material for cultivating substrates of Lentinula edodes. Auricularia
polytricha and Ganoderma lucidum

1970, BFEE. AH., REZHIEUBARANTERIZRR




®""JUNCAO industry International Symposium®™ held in Fuzhou
November 1996 and held in South Africa November 2006, Under the
auspices of the Professor Zhang Shuting who is internationally
renowned mushroom scientists, giving the definitions of JUNCAQO,
JUNCAQO Technology, JUNCAO Industry.

01996 11 A ERmMM2006 F11 A ERFIEB Y “BENMLZRBRERMTS” ,
EEREZERERFFKNESENERTHEE., BERAR. BEWER
EX.



JUNCAO:
Herbaceous plant that can be used as the culture substrate for cultivation of edible
and medicinal fungi.

JUNCAQ Technique:
Techniques that use JUNCAO to cultivate edible and medicinal fungi and produce
mushroom protein forage.

JUNCAOIndustry:
Industry formed by using of JUNCAO technique and some other interrelated

techniques.

BEE: AHERBERAE. ZRERFAENESENSEHREE;
BERA: SHEESERAE. ZRENEEMEE. EYEMNESRAEMREERR;
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1.2.1 JUNCADO varieties selection and artificial cultivation techniques
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» Establish tertiary v 5k B S fhdoFh
system screening v &S FE. WeEl,
method 711111'20

> 46 species of fine Juncao & '
grasses screened and
bred

» R&D of tissue culture,
cultivation, harvesting,
processing technology
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1.2.1 46 herbaceous plant species selected

fFiEh4cMES TEREKNEREERM

Family Genus SpeC|es
# =
Pennisetum sy (P purpureum Schumach) : E% (P. smese Roxb. ) ; ZAIREE
REERE (P. amer icanum’ P. purpureum) (P. sp.
Phgl%ﬂ}%(es BE (P.communis Trin.)
Gramineae N%é%lfga 7 (M. reynaudiana (Kunth) Keng)
AEH ;
Miscanthus BEYTE M floridulus (Lab.) Warb.ex Schum et Laut.); ¥k
=R (M. sacchariflorus (Maxim.) Benth.) ; T= (M. sinensis Anderss)
Saccharum W3 (S . Y . 4 (. iet)
HiEE Bt . arundinaceum Retz.) ; {84%FE (S. robustum Brand et Jeswiet
Leguminosae Medic%o KRIEETE M sativa L.)
28 St%!osanthes HILE (S guianensis (Aubl.) Sw)
TER

Gleicheniaceae

2ad

D|crano%er|s
]

=H (D dichotoma (Thunb.) Bernh.)

;: KE=E (D amp/a Ching et Chiu)




Part of the commonly used JUNCAO
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http://blog.vsharing.com/ed218ing

Part of the commonly used JUNCAO
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»Study on JUNCAO rapid propagation technology

Eight kinds of grass tissue culture nursery technology were established, such as
Pennisetum giganteum z.x.lin, Arundo donax L. Formed a complete system of tissue culture
and rapid propagation technology cutting of JunCao explant induction, proliferation,

transplantation and in vitro preservation, etc.

>BARRERARMAR
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JUNCAO planting, irrigation and fertilization, harvesting, milling

ME (NI HUBO « EBHEAC. B (A, PO . ke




1.2.2 54 mushroom species cultivated with JUNCAO
fREHsAME S TEERISNETEF A M

Family Genus Species
) B Fh
Agaricaceae Agaricus WSS (A bisporus) ; BHERE (A blazei
BN EiER Murill)
Ptgl;;g € ngr;és ELRmg (BhREE) (C comatus)
Coprinaceae Dictyophora KB, indusiata) ; LIFEFTHN (D.
BEER UEY rubrovalvata) ; BB IN(D. duplicata)
SE3E (P ostreatus) ; ME (P. Sapidus);
Pleurotaceae Pleurotus £1%%5 (P rhodophy!lus) ; REME (P.
WER MERE pulmonar ius) ; EIME (P. citrinipileatus) ;
EBRME (P cystidiosus); PIEREE (P. ferulae) ;
SIEAEE (P. abalonus); 25UN%E (P. eryngii)
Str;g:g;gag ae Voé/%igla B3 (V. volracea)
P%tﬁ(;%e%e %gg:%%‘ HIRAEE (A cy/indracea)
Hericiaceae Hericium

B SL R BLEE ¥&L3E% (H. erinaceus)




Edible and medicinal mushrooms cultivated with JUNCAO
%Bﬁﬁ%%ﬁt%ﬁ ;Emﬁ
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Freparation of culture
medium for primary spawn

|solation and purification of spawn

Sterilization

Preparation of culture
medium for secondary

Freparation of culture
medium for tertiary spawn

l Culture
—| Inoculation Primary spawn
Sterilization Inoculation
Culture
Secondarny spawn
Sterilization Inoculation
Culture

Brief Procedures of Spavmn Production
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Tertiary spawn




Production Techniques
of Edible and Medicinal
mushroom Cultivation
with JUNCAO

e.g.:Lentinula edodes

HERERGHFET A
(CAEZEAB)D

Production technigues for Lentinwa
edodfes Cultivation with JUMNCAD
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1 1
|I"-.-'1ixing subStratel |Mixing Substratel

—z»lFiIIing 5ubstrate|-¢—| Fermentation |

| sterilization | | soil sterilization |[—

Inoculation

I._

Spawn run |

l

Construction of
rmushroorm shed

ot L] Ty=)

Buttoning

o
=
—

|Fruiting management |

Harvest

It_

| Secondary spawn run |

!

|Fruiting manager‘nent|

| IUMNCAD

;::rea king |

ke

|Mixing s

ubstratel

Trench

preparation

Construction of
rmushroorm shed

k.

Spreading

l

Sowing

Caszing soil

| Spawn run

1

Buttoning

|Fruiting managementl

1

Harvest

| Secondary spawn run |

|Fruiting management |

Production Techniques of Lentinida edode s Cultivation with JUNGAO




1.2.3 Sustainable ecological protection models

BN HFERNESREEN
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Soil erosion Desertification Desert Sand



JUNCAO used for desertification control
BATFRIPHEE



Planting Juncao to control soil erosion and desertification
BERARREKLIRE. P

Planting giant Juncao in desert of Yongning County in Ningxia,

producing fresh grass 225~300 tons/ha
TEATEMRMHEE EESF~HERIA225~ 300/ A



Tibet, Inner Mongolia Plant JUNCAO to Control Desertification
. ARGMERERIERFIY R
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Collapsed hills management
Changting, Fujian,
BEREAN - \EKIT




Demonstration Juncao interplanting with crops at contours in Rwanda

ZAEERIFZARFERLEEFSLESHEMMEY




local crop (potato, maize)
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Soil erosion control experiment zones
RATDC, Butare, Rwanda
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Highland areas of degraded grassland JUNCAO cropping
patterns - Lesotho - Maseru

SREXEHEMEEMERA - RRE-DRASR




1.2.4 Juncao Fodder & Spent Substrate Forage & &k & k05

Extracts of JUNCAO spent Ganoderma lucidum substrate can be used as feed additives

B 5 R Z BRSBTS n 5
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Triglycerides

Immunit .
y in the blood
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milk yield
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Cholesterol
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Morbidity
ERE
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According to the technical specification for
healthy food inspection and evaluation
(2003), extracts of JUNCAO spent
Ganoderma lucidum substrate can
enhance immunity function

W E R ZH R A A 58 Rk ST RE

27 27



Experiment of JUNCAO Ganoderma lucidum residue
HEX ZEEEE

»Extracts of JUNCAO spent Ganoderma
lucidum substrate can be used as dairy feed

additives
Added extracts ( 10.86% crude polysaccharide,
triterpene substances) to the concentrate ,50 g/d / Fxtracts of JUNGAO spent Ganoderma lucidum

head, after 30 d milk yield increased by 13.79%.

>EERZEERIM AR M

FERERI RS0 g/d Yk EE R ZE SR
(tH%1510.86%. =ME24/5R0.84%) , #ARHN30d/5
FEYNEIEN13.79%.

Feed production license



JUNCAO can be used directly as feed for animals, such as cattle, pig, geese,
sheep, deer, fish, etc. HE{EIFE

| !
l"r )
‘4"' . vfi

sheep feed



1.3 Advantages {LHLT4H l



Three major advantages of JUNCAO industry
First, the efficient use of solar energy, land and water three agricultural resources;
Second, comprehensive cycle utilization of the plants, fungus and animals;

Third, Tightly link of the economic, ecological and social benefits.
JUNCAO industry is conducive to ecological security, food safety and energy

security with the advantages of high yield, high quality, high efficiency, safety, ecology,

sustainable development.

R =K R

—\ XPRFHEE. HUAIK KRR BRI AR H
—. {TEY. BDSIV=ZWRAEEFA;

=\ BETr. EFTHLSERBRERLEE.
AHAESEZE. FRARREE. FHREZE, BT IR, B 248, £F. TRERRINH
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1.3.1 High productivity of land
i E RS

® High solar energy conversion rate, fresh grass yield up to
450t / ha year;

® Productivity is 5.5to0 21.6 times of broad-leaf trees.

OEE KPHRERMES, HEBA=)A450 M/ - 5F;
o A\ THIZRE B sa i 4 =R B M R95.5~21.6f%.



1.3.2 Short cycle, low cost

FEIEARE .. R

® Fast growth, 3 to 6 months can be harvested and used,;

® Shorter cycle for mushroom production: 1 mushroom shed
can plant 2 to 3 seasons Xianggu per year;

® Cost lower 10~20%.

oEEA Kk, FEI~6NEARATRY. FIA;
OFHAME, W: — N EWETTHE2~3FELE;
® A (K 10~20%,
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1.3.3 High biotransformation efficiency

YR NES

14380 300~400ME i EL 100~ 130 ¥ 5
ha wsmp tons fresh grass wmmp tons fresh mushroom

RQEA1%Kk T 7 sk ith wmp 35575 40\ 7w 3 5~ 4647 it 5%

1% Soil erosion areas in China 3.55million ha 350~460 million



1.3.4 BE~mmR
1.3.4. @Eﬁ%ﬁﬁﬁ"

Ingredients of dry and fresh Pennisetum sp. and Miscanthus floridulus

A% mmen EREEN% BSOS gy o

water protein% fat% polysacch fiber% ash%

% aride%

TERE 106 717 1.17 4.28 45.14  10.25
Dry P.sp
BEEE 4077 1126 2.38 5.17 3229  9.40
Fresh P.sp

-
FTEAPET 1,17 428 1.58 2.81 43.85  9.70
Dry

-
BATE 530 6ass 1.91 3.61 47.13  9.11

Fresh



1.3.4.2 BEAHAESHMMES

High content of active ingredients of JUNCAO medicinal mushrooms

(Eg. Lingzhi )
.18 O wmry
16}
o4l
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0 G R4 BERR % 333 ] =] 7] i I 5178 EF

0-10: no harmful to health; 10-15: good for health;

over 15: can be used as medicine (Japan)



1343 HERAERBAMNES

A comparison of crude protein content of edible fungi
cultivated with Juncao and traditional raw materials

varieties

raw materials

Juncao formula

other formula

Juncao /other

Tremella fuciformis

Dictyophora indusiata

Lentinula edodes

Auricularia polytricha

Auricularia auricula

15. 74 (Neyraudia reynaudiana )
22.79  (Dicranopteris dichotoma,
Neyraudia reynaudiana )

32. 836 (Dicranopteris dichotoma,,
Miscanthus floidulus )

8.212  (Dicranopteris dichotoma.,
Miscanthus floidulus )

17. 832 (Dicranopteris dichotoma.,
Miscanthus floidulus )

13. 74 (Cotton seed hulls)

18.53 (Bamboo shavings )

28. 787 (Wood chips )

7.997 (Wood chips )

9.861 (Wood chips )

1.14

1.23

1.14

1.02

1. 81
37 o5

A~ |



1.3.5 Cyclic production, efficient utilization of resources

&3 FI

FEEERBIEER

Animal manure as substrate

-
EfEE AR

Culture residue as feed additive
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Desertification control

Fungus fertilizer
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1. 3. 6 Effective measure for soil and water conservation

K T RFFBRGF

In the Soil erosion areas of Southern of China, 1yr after planting grass
* surface runoff can be reduced by 30%,

* soil erosion can be reduced by 78%;
* 90 tons/ha per year CO, absorbed,
 grass can be harvested continuously for more than 30 years.

> TR A RAER T ERA30%. T 2R
e e T T A



2. BE~AIVEZRNE

2.Application & Development




Research branches and demonstration bases
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Production models

Small farmer ARZ

Farmers co-ob.ativg - N Factory production BEBE®HIEER
FEUEMXEERHIEE B



Poverty alleviation by developing JUNCAOQO industry

Ningxia: 17500 households, Xinjiang: JUNCAO industry in 8
income increased 28 million USD, cities, with total output value of
provide job opportunities 22800 50 million USD



Application of JUNCAO technology in developing countries

® extended to 85 countries,

® translated into 15 languages;

® 53 training course, ~1670participants;
® 10 International symposium/forum, delegates from 95 countries;

te rndtmnﬂ Symposium on IUNCAO Industry Developr
2010% A308

X
[ the 200 8 Trains

fé" ﬁ+_ﬁ¢lﬂw$t ™ DQ/ - ]
) hﬁﬁ#ﬂtﬁﬂﬁt‘“ @Z S Ccluno\n\ 10%“ .
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Oversea demonstration bases (6)

=
——

03/06/2010 -

South Africa EIIEBIE AR RIS K

PNGESEE R A TN

Lesotho REFEE R ARRTEE M




3 CENTERS

- Rwanda Agricutlural Technology Demonstration Center
- Fiji Juncao Technology Demonstration Center
- South Africa Juncao Technology Demonstration Center

Beijing Summit of the Forum on Ch
Sommet de Beijing du Forum sur la Cog

November 2006, Belling 20065118 4EX




Cooperation

MOST or Fujian provincial international
cooperation research projects,

ReS earCh Post-Doc research program,

Research fellow...

MOE offer scholarship for Master and PHD
Education program

Short-term (2-mth) technical training in Fuzhou

Inter-government, international institutions,
PrO - ect NGOs, or directly with local governments or

J companies...for poverty alleviation and industry
development




South Africa
KWADINDI JUNCAO Flagship Site




ZEHH

1-7Kk-30kg;

AL KEEE,

eWork in group/co-op but with individual responsibility SEE1EEE B REVH

JUNCAO mushroom structure
e1 square meter=30kg per cycle

eEach member 10 square meter=300kgX4 cycles=1200kg/yr



Flagship site: bring mushroom production chain from
‘center/base’ to rural areas

Activity Jobs Remarks
Juncao grass planting for 5 ha 25 Raw material Co-op (can be integrated
and delivery to site with livestock feeding)
Juncao grass grinding and 10
drying
Substrate production 40 Production Co-op
Substrate distribution 4
Mushroom fruiting management | 310 Fruiting management & harvesting Co-op
& harvesting
Grading, storage, packaging and | 40
processing
Marketing and sales 15 Processing & marketing Co-op
Spent substrate transporting / 5
disposal / gardening
Security 3
Site maintenance manager 2

Total

454




JUNCAO Technology in Rwanda

P P A —

Rwanda Agriculture Technology Demonstration Center — investment
about 6 million USD, total 22 ha






T S PR FEK 1 " sl phe o) o« toqm
Planting Mulberry trees to iiﬁﬁ'ﬁa, ot i PR R D9 SR el ) 3R )

conserve soil and water Mulberry trees branch growing mushroom,
mushroom substrate used as “soil conditioner”

AR, ZEA, WAKEREK

Dry farming, perennial, to
reduce soil erosion

eoshh, KRG RAE
Terrace, paddy rice dry farming

]

Upland rice

IKFE
Paddy rice

\

REAT i 2

Rice straw growing mushroom

REAT b 228

Rice straw growing mushroom

FELORFFK L, BT Fhgs

Growing grass for soil erosion, grass is




Develop JUNCAO industry Benefit the mankind

BEAFE RHAAE

Thank YQu .!—




