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‘5= Background

- TR AREE, MES A
South of Shandong province, adjacent to the /
Yellow Sea. T e
« S MEFR(Area) 10,654 km?; A O (Populatlon) °""'“
7629.2 thousand

s EmENMSE, HBAVEFHESIE
Temperate monsoon climate with distinctive =

marine climate characteristics 8 N
CERKRBEE, A (NEER) o e
Rich in land and water resources, annual double

cropping area (winter wheat-summer maize)




5= Background
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FREMTEEXN, SFURERTENIA LI

About annual 4 million tons straws can be collected




5= Background

H S22 Straw distribution - }s

Pingdu —
> DARELE, ¥, RN, B2 P
The crops mainly distributes in s d <
Pingdu, Laixi, Jiaozhou and Jimo . -4 o
> L Shinarr>
> XEMEIRA1057E, #7433 kg/m &
Crop yield: 6500 kg/ha
. d W‘\Wheat &7 peanut
> ﬁtlitll \ﬁ\ EE%K ’f*b$$i$$)ﬁ§ﬁ_ maize § potato

805 i
The three main crops (Wheat, Maize

and Peanut) annually produce >800 . . :
thousand tons of straws kR AR A

EEARNET]

Great challenge for Laixi!
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LIBRHE FEFHR SRR e
Integrated Straw New energy

Management resources

R 4.5& 5 ML

Base stock Industry material



FEFFRIABG R Straw utilization

& EE
Fertilizer

QHEXEH ®H4FEIrH
Pre-decomposed Manure straw
returning returning



FEFFRIABG R Straw utilization

o %ﬂi’tﬁl*ﬁrEnsilage - ,,ﬂ B4-feeding cattle

FHIBTARER

Power generation

AS LAz




FEFFRIAA R Straw utilization

Industry material

Base stock

1=4tPapermaking Crafts production



B BIEFEZE&FI A Straw usage in Qingdao

JERHMY industry

aterials 1%

BEJR{L new energy  stock 4
resources 7% 160.000 tons

250,000 tons

40, 000 tons

1.0 billion tons 2 2 pillion tons

%%35%%“%1 5ﬁ y 7
[EPLL

All 5 straw usage are found, straw used as fertilizer and fodder are
the majority and larger than 1 billion tons

CHRRERME, fERMRE, AT




SEFEFFZESF B Straw usage in Laixi

FEFFH,

88%

R G AR &

The ratio of straw integrated utilization in Laixi is high

FERBTAHENERE: BEH, Feme, #RTE
Main straw utilization patterns: straw returning, ensilage, biogas
production
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Beneficial impacts



£233738& Economic benefits

> BERMERI AR D BERHZ N
Save agricultural cost as fertilizer
>R AR D ERE N
Save agricultural cost as fodder

> T EERE DB R T &

Increase solil fertility and crop yield
> BN T Z GlF R AT SEELIEIL

Reasonable use of crops straws can enrich the production of raw

materials



No| Site | Strawtype |  Pattern Economic henefits
n Laixi Wheat Direct straw returning Saved chemical fertilizer of 119-149 kg/ha
Jimo Maize Ensilage < RMB/ha for farmers; Improved Dong et al.
& milk productlon and meat yield by 15% and 10% (2011)
. Pre-decomposed straw . Ren et al.
H Jiaozhou Potato T Increased >2.2 t/ha wheat yield (2017)
. . . . - Annual sales of >50 thousand tons biological Zhu et al.
B .
n Jiaozhou Maize/Wheat iological fertilizer fertilizer, sales of ma . on RMB (2009)
.. . . 4 . Ding et al.
Laixi Carrot Direct straw returning In 2017 {increased yield of 9.7% (2017)
] Ningc ot al

he comprehensive utilization of straw can prolong
the relevant industries chain, and achieve multiple
value-added incomes

i AT 25 B A R AT ZEASAH 537 32 HE

10 Laixi Maize Ensilage

was 1.12 bi thousand cows
11 Laixi Maize Manure straw returning Reduced 448-746 kg/ha of chemical fertilizer
Reduced >600 kg/ha chemical fertilizers; Ren et al
WA Jiaozhou Wheat Direct straw returning increased >1.0 t/ha wheat yield and >3,000 (2017) '

RMB/ha income

Qingdao Qiguan biomass power generation
13 Laixi Wheat/Maize Power generation annually generated 308 million kWh of electricity
and increased income by 100 million RMB




AW ER Ecological benefits

AT E & FERINPKIGE, AT EAE D IR, Y

MEFEEYRE=, I

Nutrient resources such as N, P and K are rich in straw.
MELIEES Increase soil SOC, improve soil fertility

Improve soil fertility

AT e M TR A AT A 2, /D RS AT B8 %
Increase straw usage, reduce straw burning
At AT ae H AT oK R AR, e il = AR
23 S = = Reduce soil/water lose and GHG emission
= N AATIELRA] AR AR B
FIPIAER |

Protect forest resource by papermaking with straw

Protect environment

AN RN AT =Y R M, B ARAN T F AR R
Used as energy resource, to replace non-renewable
resources

SR EELEE

Replace non-renewable resources



- E5428§ Social benefits

>IEINFEFFTIEF FIEE
Broaden the channel of straw resource utilization

PRINRIVERE, RFARINEZGF
Promote the development of agriculture and
rural economy




Project strategy
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Fr Objectives

Hirl: AWE 53K

Objective 1:

PSSR A HER

Investigate the status and benefits of

Integrated straw utilization in Laixi, Qingdao

HAr2: ik B RRSH

SR A BB

Objective 2: Select and recommend technical patterns of

Integrated straw utilization

H¥R3: BIIRTE R
Objective 3: Establish demonstration sites of integrated
straw utilization in Laixi

H #54:

R AR

N A = o ¢

i;ﬁ‘ﬂ'\“?&::ﬁ}_“

A

XANRIKF

Objective 4: Promote technology level of farmers and
technicians
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T B 3L e 7 2= Project strategy

1. 95 & RO G s FER
Survey on status of integrated straw management in Qingdao
2. A 7FE BRI s a AR
Selection of integrating straw utilization pattern
3. FHEH ML FSFFF A EL
Analysis and optimization of technical pattern of integrated
straw utilization
4. ZERAA AT E TR TE
Demonstration of integrated straw utilization technical
patterns
5. 58 L K R KF
Training of high-efficient and integrated technology for
local farmers and technicians



ABF—

AR EH IR AR
Activity 1:
Status of integrated straw
utilization




# SRS AT AIURE

Survey on status of integrated straw management

ST AN SCHh A
Literature analysis Field survey




AET_
AR JHik
Activity 2:
Selection of technical patterns




3 ARIRTUTHEIE Selection of technical pattern

>IREFEH G E M BICRTAN @ 2, = iFESm
TR

Demonstration at Laixi
>ERH=M BRML. AR, BRLTRSE

Straw used as fertilizer, fodder and new energy

resource




1.fERlY Fertilizer

B 3K B Direct straw returning
HHES TEFRE

Covered on soil Mixed with soil

T

Straw handling

TEHHE

Tillage methods

No/minimum tillage Rotary tillage

FarT R VEYIBOER-FE A ik H -/ b 4

Soil cover: Crop harvest— straw chopping and mulching— no-till seeding
FEATIREE : VEVSOER - AT A B de- e A A Ve - 42k

Straw mixed with soil: Crop harvest— straw chopping and spreading— straw
mixing — seeding



1.fERlY Fertilizer

Iy

F€34 H Cow dung returning

S P (‘J?J?%JJDF“ J > o }H&HE — ﬁﬁﬁfﬁ%ﬁ
Composting (adding decomposmon agent)— fertilizer
spreading— no-tillage seeding



1. fEwl4Y Fertilizer

yB&1£ H Biogas residues returning
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Biogas residues re-fermentation— manually and
mechanically fertilizer spreading — no tillage seeding




a4, Fodder

FARF WMWK -FEFT A7 & T — MR

Maize harvesting— straw storage and fermentation— feeding cow

N (B WER-SREAT A>T FE— IR A
Harvesting— wheat (Peanut) straws storage— Mixing— feeding
cCow




3.88JE4, New energy resource

F&FFIBSBiogas




4. EK R4 Base stock

EE%E F£3E Cultivating fungi 21 R R €5 345, if enough budget

MBHEAE— B R — K B —

B 7t A — 1 BE— RN

Material reserving— fermentation— planting —fungi

management — harvest
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Activity 3:
Optimization of technical patterns



=. BEAREI TN Optimization

Eﬂ lEﬂlﬂ“
Field test

y
’ ‘JEER - [‘ B

HE )&

Questionaire

\ 23
FER[ = N\ Investment

#4728 Milk yield

< B
7 B

T’E%F%Cmp yield... 574
/L.: )‘iﬁﬁ *
=
EHEEE SOC content oy
1 1E38 {4 B Soil properties... I
\ LAy 1t
F5FFF) & Straw usage...
®H B

FEFHEHEYLE Straw returning machine
#H 2 #H4 Cattle dung scatter machine...
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Activity 4:

Demonstration




9. FARER7~5e Demonstration

5ETAERIINEIS Qingdao Zhitao
Aqgricultural Machinery Specialized Cooperative

ARAEY — IR EEMATES

Establish 1 pilot site in Laixi

> 5 A H 7<Sg EH300E\/20ha for straw used as fertilizer
> 2753L/75 head of cows

> B=11600m3/Biogas digester (600m?3)
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Activity 5;

Technical training




< BAREL)I[Technical training

Edeg | H (8] & e
Class training Field tour Discussion

RN RS ANAN RANIKE
Improve the technical level of local technicians and farmers
In Integrated straw utilization
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1B 11X workplan- 2018

* Jaf

=

S BEMHSEEH

I#ET/Survey and selection

of integrated straw utilization pattern
« i< /Workshop

s ERE
AERHMER

gy /Establishment of demonstration site
| B EERLEH, FE£KF

Used as fertilizer: Soll cover, cow dung returning to the

flelds
ERMEFI A FEEX

Used as fodder: Ensilage maize



I B11X! workplan- 2019

s AR (BERME. TE8ME) /Optimizing
straw utilization patterns (used as fertilizer
and fodder)

HECHAH . B EEIR{LF] H/Biogas
residues returning to the fields, Biogas

» FERME {1k s8R 1L ~sE/Demonstration of
straw used as fertilizer, fodder and biogas

 H[8)1:{%&/Field testing

« 3% AN557)l|/Technical training




I B 11X workplan- 2020

TERM LG T AT K/Optimize
Integrated straw utilization patterns

* I N7~Se/Demonstration of

Integrated straw utilization
« 7 N1Z7)ll/ Technical training



S{EEA{if Partners

BR & E AT R AUk L RO
Center for Sustainable Agricultural
Mechanization

FERI K

China Agricultural University

SERIE
Qingdao Municipal Agricultural
Machinery Administration

KPR

Laixi Agricultural Machinery Administration

FEEERWEIFL
Qingdao Zhitao agricultural machinery
specialized cooperative

IRE AR
Management and Guiding of the
project

BRI

Technical research

HLAW, BJFll. 58
Organizing workshop, technical
training, demonstration

ARSIt
Demonstration site
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