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Section I:

Work plan for project

FB—I/5y: WHETXI




1.1 Project objective

1.1 InE Bt5

Hirl: REEHGEF AR

HiR2: BRI et AISER

HR3: BEE e ERR

BHird: #E ST ERaF RN




1.2 Target area
1.2 IRE SChE =

" wheat @&  peanut

L E Tt
4 maize @Y potato
B S T8

Straw distribution in Qingdao
L5l = awakis

The three main crops (Wheat, Maize and Peanut) annually produce >800
thousand tons of straws. It’s a great challenge for Laixi!

=FEZEREY ChE, ERNEE) SEE OAMFREFT. TR, XE2—NEXHE!



1.3 Partners &{E(x{¥

Management and Guide )
EIRFIES

Technical research
RARMR

Organizing workshop,
technical training,

demonstration
BAMITS . FAREINFRSE

Demonstration site =)
iAE TR

Center for Sustainable Agricultural
Mechanization (CSAM)

@ESCAP CSAM
BAETRHE R L (CSAN)

China Agricultural University (CAU)

thE Rl A

Qingdao Administration of Agriculture and
Rural Affairs
Laixi Administration of Agriculture and
Rural Affairs

FEMRILKRFF FATRIRTE

Qingdao Zhitao agricultural machinery
specialized cooperative

FREEFERINELSEDL




1.4 Work plan for Project
1.4 IRBARAE

1. Selection of technical patterns and suitable equipment
RARAIEE R FAERE
2. Optimization of technical pattern and relevant

equipment of integrated straw utilization
BT EE R RRARER EHEXIZENML

3. Training of local farmers and technicians
SRR B AR AN G RYE

4. Demonstration of integrated straw utilization

technical patterns
BHEZEEFARARERANTE



Work plan (2019-2022)IaHit%!

2019-2020 2020-2021 2021-2022
Item Pattern
0= BRI Activities DiTéE;;a Activities Demo- area Activities Demo-area
mE AEEA HE TNEER HE TEER
Select o
Returning Straw  technical 7 ha Optimization of 10 ha Continuative 10 ha
to the field atterns PN technical pattern 1023t demonstration 1023t
T EELCH igﬁ?i‘i*#%ﬁ ML ARER FERSE
Returning cow Select
. manure to the technical 7 ha Optimization of 10 ha Continuative 10 ha
Fertilizer field patterns /NI technical pattern YN demonstration YN
;ﬁgﬂﬁﬂf‘t 43T H R ARER RALFFEARER FERSE
| :
Returning Optimizati
biogas residue i ] Select 3 ha 01; ;::;lzfiégln 3 ha
to the field technical patterns RYN X RYN
B BB AR PR R
. Select
Fodd Ensilage technical 40 ha Optimization of 50 ha Continuative 50 ha
) odder maize patterns 404t technical pattern SIZNW demonstration SIZNW
RHEMRLFA  srEk SRR ARAER PR R FHERTE
New . Optimization
energy Blogqs - - .Select 600 m? of technical 600 m?
production technical patterns
resource oy ‘ e pattern
fartaelsLFIA  BEE~ IR FEFARER AL FEARIER

Total three technical trainings on integrated straw management technology for local

BHALHMRELEH=

farmers. (Total numbers of trainees are 150)
BB ES T BRI GF)IA%150)




Schedule on first year (2019-2020)
$—1F (2019-2020) ImEITX

ItemIn] H sl imdiniol Machinef]| B Data collectionZ{ I & :l)reeI:'OT:
. atterns ] ok
p RABRERERF SR
) Straw choppine - stra 1.Self-propelled maize 1.Crop yield {E#972 &
Returnlng lv;,]' p Ic)i g V;/ combine harvester 2.Soil moisture gk 5 7 ha
straw to the mfutc Ing - decomposttion BEREREKESUIRIN 3.Soil organic matter 7N
field ;’t%g%_%i_ rsrragn 2 Straw chopper RFFEHEAL +HIBEEHLE >
T EETH a = e * 3. No-till seeder % &l 4. Input of fertilizer AERHEN
Returning Cow feed - cow manure 1. Cow manure drain trap 1.Crop yield {E49/==
COW manure Composting - return cow HEHME 2.Soil moisture 17k 4> 7 ha
to the field manure to field 2. Fertilizer processing factory  3.Soil organic matter 7/ B
Maize h:‘lrveSting- S 1.Self-propelled silage 1. Milkcyield 247
: SRR e o g 2. Cost of fodder formul
Ensilage fermentation - processing  harvester B ER B ERIIRHL %;zﬁg 7':71(5)5?. zﬁer ormuia 40 ha
maize - feeding cow 2. Large-scale compacting 3 IL\Iutrition of fodder 40/ B
Bl EK WER-FEFFESS- & - T- machine ABYESEH ' T

TRIAR

EHEESE ?

_—

Returning straw to the field Returning cow manure to the field Ensilage maize




Schedule on second year (2020-2021)

—4F

(2020-2021) InH

= 11X

Optimize techmcal Data collectlonﬁﬁllfc Demo- area
ItemIn Machine

Returning
straw to the
field

HTERTH

Returning cow

manure to the
field
S H

Ensilage maize
BFlEXK

Improve straw mulching

and seeding quality
e m T 8 AR R 2

Sewage disposal
57K AL TE

Improve palatability and
digestibility of fodder
BE AR AT O M RE R

Shallow roto-till machine

1.Using roto-till machine

{5 F eI

2. Improve no-till seeder
quality
RERHBHILRE

1.Cow manure drain trap
HFEHOKE

2.Pollutant discharge pipe
HisE

1. Add straw kneading

process RMFEFFRIETZ

2. Adjust fodder formula
EEIARE S

HIEHKE -
=

—
o

T s

Cow manure drain trap

1.Crop yield £/~ 2
2.Soil moisture TIEESKZER
3.Soil organic matter

TIRBHR
4. Input of fertilizer

ABRHIA

1.Crop yield 15497~ =

2.Soil moisture +EEKE

3.Soil organic matter
TIRBHR

1. Milk yield #4i7~=

2. Cost of fodder formula
TRRHEC 5 B A

3. Nutrition of fodder
RREF

10 ha
10/~ b

10 ha
10/~ B

50 ha
50/~ tm

Adjust fodder formula




Select technical

Item1f1 B patternsF ARET
EIFE

Returning Production of biogas -

biogas residue returning of biogas

to the field {'esidue to~ﬁ~e1d
S35 VR BREF-BETH

Cow manure -
Biogas biogas production -
production supplying biogas
= HFE-FERS-REE
Vg= —\,EE Fr_ /__.="

Machine#/| &

1. Biogas digester ;35S
2. Sewage disposal
iSIKALIE

1. Biogas digester i35t

2. Equipment for separation
of biogas slurry and biogas
BRFBS T ERE

Data collectionZ{IE L &£

1.Crop yield 1E#17~= &
2.Soil moisture T3EZKE
3.Soil organic matter 345
MR

1. Biogas yield iBS~&
2. Value of biogas jBSM1&.

3. Soil organic matter
TIRBHR

Demo-
— -.|-|-
areazl\;@

[T i

3 ha
RY/NI7

600 m?

Continuative demonstration for returning straw to the field, returning

cow manure to the field and ensilage
FFFEEE, 43T ERE IR R

Returning of biogas residue

Biogas production




Schedule on Third year (2021-2022)
=4F (2021-2022) mABtHX

Data collectionZ{#E Uk

Optimize technical Demo-

ItemIii B patternsis RIS HEAL Machinefl & & ar%,*j_;:;ﬁ

1. Separation equipment

Returning Improve separation and AR - L. Crgp yic?ld 1’5:}@}‘1% =
biogas residue transportation technolo 2. Sewage disposal 2. Soil moisture TIEEKE 3 ha
to the field -~ 51;% FE A gy equipment 3. Soil organic matter RPN
TR B SR IR & TIRBHER
) Improve sewage disposal 1. Sewage disposal 1. Biogas yield ;BS~&

Bloga§ and biogas transport equipment ;S7/KALIRIEE 2. Value of biogas ;iBSMNE 600 o
production technology 2.Biogas transport 3. Soil organic matter

SBEYEE MEGKLEBFABSEHMFEA  equipment [ BREMIRE TIEBENRE

ﬂiﬂdUE& _

Separation equipment Sewage disposal equipment




Technical training

; A ﬁ \
.jzjtinlﬂl
Objective B #x 2020-2021 2021-2022 Trainees¥E | A X

41

Enhance awareness

Class training  and technical level SJ ubt' 22%22% Sept.2021 100
R BB AR TR T ept.
HREE SRR FIEIRKF 20202275, 9F 2021498
. . . Improve the July 2020
Flelg‘ l%ﬁf;ﬁ““g technical level Sept. 2020 Szig;t’égél 50
: RERARKFE 2020578, 98

Regular training by Qingdao Administration of Agriculture and Rural Affairs,

Laixi Administration of Agriculture and Rural Affairs
BHEMRYRIBF. KETRLRIEAFTHTESE

Class training Field tour Discussion



1.5 Demonstration 5@

Qingdao Zhitao Agricultural Machinery Specialized Cooperative
FREFRNEFLEERL
Establish 1 pilot site in Laixi, Qingdao
EE BRAELIMLS
»20ha for straw used as fertilizer > Number of trainees: 150
202 B0 (FEFFRERMEFIAD B AE: 150

»50ha for straw used as fodder > 8 hours for each trainings taken

50N (REFFIRRHMERIF) by the farmers(hours/ year /
person)

REBRIZINSNET N/ /N

»400 head of cows 40054
»>digester (600m?) coonssz=s5t:




1.6 Expected indicators FRHSHR

Ecological Indicators 4754545

Initial value #1%&51& Expected value Fifi{E
Items (At the beginning of the Project, 2019) (At the end of the Project, 2021)
(ImBFaet, 20194F) (I B4 RAT, 20214F)
Soil organic matter (%)
TIRBNR (%) 2.1 2.13
Straw burning reduction 2
(tones / ha / year) (including wheat straw and maize

A FEFT PR (/A 5/ 4F) straw) (BENEFEFFIERTEFT)

Cow manure returned to the

field (tones / year)
HFEH (H/4)

3,600

0
RS

Cow manure returned to

Improve soil fertility Reducing straw burning the field



Economic Indicators

2 IEI=L

Items

Initial value
(At the beginning of the Project, 2019)

Expected value
(At the end of the Project, 2021)

Fertilizer input (USD / ha / year)
BERHRN (ETT/ A0/ )
Crop output (USD / ha / year)
et =8 (ETT/ A/ )
Milk production (Itr / day / cow)
g Gt/ X/4)
Cost of fodder (USD / day / cow)
TRRERR A (ETT/ R/ H)
Milk value (USD / year)
HMinE (Ex/HE)
Biogas production (m*/ day)
BE~2 (m3/X)
Value of biogas (USD / year)
BEMNME (Ex/4)

160
176
20

7.1

320,400

112
190
24
6.5

384,480
300

28,260

Milk production

Biogas production

Crop production



Other Relevant Indicators EithiExXis4r

Ttems Initial value Expected value
(At the beginning of the Project,2019) (At the end of the Project, 2021)
Direct straw returning 27
A EEER S
Cow manure returning 27
G i 3
Area (ha) |Biogas slurry and residue
returning 0 6
BRBEZEH
Ensilage maize
FEEX 10 140
Annual amount of cows FEFEHHE ; 400

Number of trainees S5 A - 150

Planting demonstration Feeding cows



Section II;

What we have done

FEEy: mMBiHRERIE

2.1. Inception workshop 11

2.2. Promotion workshop 1

=Rl TN ES

HERT=

2.3. Selection and implementation of

technical patterns EZFMSCHERARER

2.4. Data collection and preliminary results

SRR RIS 1R




2.1 Inception workshop-(Aug. 2018)
2.1 IRB RIS (20185E8H)

» Highlighted the crucial role and benefits of straw utilization
il T IR RS T AN EZ(ER TR
» Discussed pilot’s work plan i S5 Bt %t

- ——.

RIS Incep‘tion Worksh




Visiting Zhitao Cooperative s3E554Fit



2.2 Promotion workshop-(Apr. 2019)
2.2 IRBEHIFTSE (20195F48)

» Detailed on-site discussion for the coming three

years on promotion workshop
SRR = £ 5 0T, BIFEMITIE




2.3 Selection and implementation of technical pattern

2.3 FIAIRTVRIEIFEFNSChE

" Returning straw
to the field
Straw .u.sed as > — ey
fertilizer Returning cow manure
fafHAICEMEFIR _ to the field
4L H

Straw used as
folder mm=)  Ensilage maize

AR FIEEA



Straw used as fertilizerfSFFIEFMYFI B

Returning straw to the field ##F&E#ETH

Maize harvesting Straw chopping Mlm.mum tillage
FoRHR TR E = seeding of wheat
INE DB

;‘\ -,
— /S

Maize straw as organic fertilizer Sprinkling irrigation
ERFEFHED B AL i






Returning cow manure to the field 4-%itH

Feeding cows Cow manure composting
TR SR

l

Returning cow manure to the field
HITH






Straw used as fodder¥S5FFialFlMEFI .

Ensilage maize & %X

Maize harvesting Straw fermentation
E Rk TEFT R B2

Feeding cows Processing fodder
MR7F AR LT



2.4 Data collection and preliminary results

2.4 BRSNS SR

[tem Data type Data collection
= Rk SRS

Fodder nutrition

. RRE
Economic
Indicators

4RI e I"; .

LT IRRR Yield test

FH (8] )4k

ECO}Oglcal Soil fertility
Indicators +iEREH

HSER




Soil fertility 5

30.67 21.17 91.52

Note: SAN was tested by alkali hydrolysis diffusion method, SAP was tested by NaHCO,

Extraction-Molybdenum Blue Colorimetry and SAK was concluded through ammonium
acetate extraction method with flame photometer

7E: SANFAREIZK R4 BRI MK, SAPRINaHCO,ZEEUSEIELL &K MIK, SAKIEIY ZERERFERBEM NG E R EH .

Basic data for all the treatments (returning straw/cow
manure to the field) in the experimental site

Ui B GRS NS A BN EMEE GG ESRTCHE/F5ET/)



Fodder nutrition test =z

PH value and Organic acid content in silage and conventional fodder
BB FEA AR P HPHEFR AN S E

Silage fodder Conventional

B ER fodders M (A1}

PH value 49 51
PHH ' '
.. o
LaCtlf acid content (%) 13 0.1
L FEEE (%)
Organic acid content . ,
Acetic acid content (%)
(%) 0.8 0.1
BHERSE (%) CHER (%)
= Butyric acid content (%) 0.1 0
TiREE (%) '

Silage fodder has higher organic acid content and

lower PH value as compared to conventional fodder
S5tegiaEt, SIMENABERESMEIEE S EMEIKAIPHE



Yield test =gyt

Wheat production in Jun. 2019 and Maize production in Sept. 2019
20196 A RN EFmEM2019FI AN ENR~2

Wheat (kg/ha) Maize (kg/ha)

INEE (F-F2 /3 BR) EX (FRAB)

Returning straw to the

field 7334 7709
it am=kc-9a ==
Returning cow
manure to the field 7544 8250

H S




Section I11:
Work plan for 2020

SE=#k4r: 2020551 B #x!




Item
In B

Select
technical
patterns
R
=R

Optimize
technical
patterns

AL
R

Working Schedule I H #i %I

Management
method

RARERR

Returning biogas
residue to the field
BELTH

Biogas production
AREM

Returning straw to the
field
T ERELH

Returning cow manure
to the field
43T H

Ensilage maize
B EK

Machine

HLE

1.Biogas digester ;25 t
2. Sewage disposal 57k 432

1. Biogas digester i35t

2. Equipment for separation of

biogas slurry and biogas
BRABETERE

1.Using roto-till machine

{5 A HER I

2. Improve no-till seeder quality

RERMBMIRE

1. Cow manure drain trap
HFEHKE

2. Pollutant discharge pipe
HisE

1. Add straw kneading process
EMEFFELZ

2. Adjust fodder formula
HEIE RIS

Data collection

BRI &

1. Biogas yield ;BS /=&

2. Value of biogas ;BS M1{&

3. Soil organic matter
TIEBHR

4. Crop yield {E¥/= 2

5. Soil moisture TiEEKE

1.Crop yield 1E#7= &

2.Soil moisture TIEEKE

3.Soil organic matter
TIEBYLR

4 Milk yield 4957~==

5.Cost of fodder formula
TR 5 B R A

6.Nutrition of fodder
TERE SR

Demo-
area
ZSH]
HFR

3 ha
3/0ER

600 m?

10 ha
10/ 51

10 ha
10/ 81

50 ha
50/ 01



Technical training Az

Item Class training Field training Trainees

mHE Lty H 8] 53 FEIIITAIR

Improve the technical

Two times Enhance qwareness and level of local technicians I
ok technical level and farmers
1858 B IR AT AR K F REHMEARARMKRE
AR IKF 50

RER)
SSESR T T

A

Class training Field tour Discussion



Welcome to visit Laixi
demonstration site in China!

X E B [ 7 o7 sE s X ]
Thanks |
i |



