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The status of land use in China

Li Minzan Sun Hong Wang Maohua
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1. Land resource in China

According to the China Statistical Yearbook in 2007, the area of land resources in China was about
950.61 million hectares. The components of land resources in China are shown in Table 1 and
Fig.1. The area of arable land was 121.74 million hectares, the area of garden was 11.81 million
hectares, the area of forest was 236.11 million hectares, the area of grassland was 261.86 million
hectares, the area of other agricultural land was 25.49 million hectares, the area of resident and
mine land was 26.65 million hectares, the area of land for transportation was 2.44 million hectares,
the area of water conservancy facilities was 3.63 million hectares, and the rest was unused land.
Compared with 2006, the reduction of arable land was 0.03%, the reduction of garden was 0.04%,
the reduction of forest was 0.002%, and the reduction of grassland was 0.03%. On the other hand,
the increase of resident and mine land was 1.11%, the increase of land for transportation was

2.05%, and the increase of water conservancy facilities land was 0.37%.

Table | The components of land resources in China

Percentage to total

Item Area (10° ha)
land resource (%)
Arable land 121.74 12.81
Garden 11.81 1.24
Forest 236.12 24.84
Grassland 261.86 27.55
Other agricultural land 25.49 2.68
Resident and mine land 26.65 2.80
Land for transportation 2.44 0.26
Water conservancy facilities 3.63 0.38
Unused land 260.87 27.44
Total 950.61 100.00

* Figures from China Statistical Yearbook in 2007

2. Status of arable land in China

Compared with 2006, the net decrease of arable land in 2007 was 40,700 hectares, a decrease
0.03%. The decrease speed shows slow trend tan before. Reduction of farmland for construction
was 188,300 hectares, reduction of farmland for ecological purpose was 25,400 hectares,
reduction of farmland destroyed by natural disasters was 17,900 hectares, and reduction of
farmland by agricultural restructuring was 4,900 hectares. Adding all above decreased area of



farmland, the total reduction was 236,500 hectares. In the same period, the increase of farmland
by land reclamation was 195,800 hectares, and more than 4.0% to farmland used for construction.
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Fig.1 The components of land resources in China

The area of arable land is decreasing year by year in China. In order to ensure the food security, it
1s necessary to keep the area of arable land stable. The trend of the area of arable land in recent

years is shown in Fig.2. Compared with 2001, the area of arable land has deceased 5.86 million
hectares (decreased by 5.0%).
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Fig.2 Trend of the area of arable land in recent years

The area of arable land in China is divided into four regions including eastern, central, western
and northeastern region. It is also divided into three categories including paddy fields, irrigated
land and dryland (GB/T21010-2007). As the agriculture survey data shown in Table 2, the
distribution of arable land was unbalanced in the country. The area of arable land in western
region was more than others, and accounted for 36.9% of arable land. The area in eastern, central
and northeastern region were 21.7%. 23.8% and 17.6% respectively. For the arable land
categories, the area of dryland accounted for 55.1% of arable land, while the area of paddy field
and irrigated land were 26.0% and 18.9% respectively.



Table 2. The structure of China’s cultivated land

Item Area (10° ha) Percentage to total arable
land (%)
Total arable land 121.74 100
Region Eastern region 26.39 21.7
Central region 28.99 23.8
Western region 44.94 36.9
Northeastern region 21.45 17.6
Category Paddy field 31.66 26.0
Irrigated land 22.95 18.9
Dryland 67.13 55.1

* Figures from the 2006’s agricultural survey

China has gradually carried out arable land investigation and assessment in 31 provinces
(municipalities) from 2001 to 2006. The quality levels of arable land were estimated by the crop
production principle. It was built based on the potential of light, temperature for the crop growth.
The soil, topography, land use and some other factors were selected as the parameters, and the
quality level of arable land was assessed by the correction of the parameter system. The Fig 3
shows the basic assessment system.
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Fig. 3 The technical flow chart of quality level assessment for arable land

The arable land was classified into 15 grades, the first grade was the best and the fifteenth was the
worst. The area ratio of each grade is presented in Table 3. Obviously, the main quality levels of
arable land in China are from 7 to 13 grades, and the area of each grade is larger than 10 million
hectares. It is more than 78.10% of total area for the assessed land. Using area-weighted method, it
is calculated that the average grade of arable land is 9.80. Compared to the average value, the
higher level of 1-9 grade is 42.95%, and the lower level of 10-15 grade is 57.05%. It is indicated
that the quality of arable land in China is lower than the average level.



Table 3. The area ratio of China’s arable land in different grade

Level Area (10% ha) Ratio (%)
1 0.17 0.13
2 0.30 0.24
3 1.00 0.80
4 1.87 1.50
5 4.28 342
6 8.91 7.12
7 12.14 9.70
8 12.19 9.74
9 12.90 10.31
10 16.68 13.33
11 17.54 . 14.02
12 16.25 12.98
13 10.03 8.01
14 6.47 5.17
15 4.41 3.53

Total 125.12 100.00

According to the classification results, the arable land is divided into excellent (1-4 grade), higher
grade (5-8 grade), middle grade (9-12 grade), and lower grade (13-15 grade). The quality
composition of overall arable land is shown in Fig 4. The area of excellent land is 3.34 million
hectares, 2.67% of total area. The higher grade land occupies 29.98% about 37.51 million hectares.
The middle grade land has 50.64% about 63.36 million hectares. And the lower grade land has
16.71% about 20.91 million hectares. The investigated data indicates that most of arable land in
China is middle and lower grade land and the land of excellent grade and higher grade is scarce.
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Fig. 4 The quality of arable land in China

The analysis result of the land quality in different region is presented in Fig 5. It shows that the
average quality grades in eastern and middle region are 8.17 and 8.20. They are higher than
western and northeastern region with 11.17 and 11.19 respectively. Fig 6 shows the quality map of
China’s arable land. Generally, the quality distribution of arable land is unbalanced in the country.
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Fig. 6 The quality map of China’s arable land

3. Status of land-use management in China

In recent years, the economic development makes a great impact on the land-use patterns in China.
The conflicts between the limited arable land resources and the requirement of agricultural
production are noticeable. The serious land degradation is caused by the long-term intensive use,
such as soil erosion, depletion, secondary salinization, pollution and so on. The mining activities
also destruct and occupy a lot of arable land resources. From 1996 to 2006, the arable land area
decreased by 8.26 million hectares.

The second agricultural survey of China was finished in 2006. It was investigated that the soil
erosion area occupied 34.26% of arable land with 45.63 million hectares. The soil desertification
reached 2.57 million hectares about 1.93% of estimated arable land. In addition, the soil pollution
was caused by a large number of chemical inputs in the field such as pesticides, fertilizers, plastic
film and so on. The mining land destructs about 4.02 million hectares land in China. The 90% of
mining land in Huang-Huai zone is high-yield areas. And the 20% of mining land in Loess Plateau
region is arable land. The development of coal mine make the negative impact on the limited



arable land.

In response to such serious problems, some land management measures are taken including
ecological restoration, land consolidation, land reclamation and agricultural structure adjustment.
Ecological restoration is defined as an intentional activity that initiates or accelerates the recovery
of an ecosystem with respect to its health, integrity and sustainability. The practice of ecological
restoration includes wide scope of projects including: erosion control, reforestation, plant native
species, revegetation and so on.

Land consolidation is a planned readjustment and rearrangement of land parcels and their
ownership. It is usually applied to improve the rural land production and develop environmental
sustainability. Land reclamation is the process to create new land from destroyed land by coal
mine. As human overcrowding of developed areas intensified during the 20th century, it has
become important to develop land re-use strategies for completed land reclamation. The created
new land could add the arable land. Agricultural structure adjustment refers to change the original
crop production to fruit, tree planting and aquaculture production. It would indirectly lead to
adjustment of land use.

Such measures have been conducted and achieved effective results. More than 27.81 million
hectares farmland was used to plant tree for the ecological restoration from 1999 to 2009, in which
the arable land was 9.31 million hectares. The area changes of arable land were investigated
(2000-2004). The results showed that the arable land decreased about 8.85 million hectares and
increased 2.08 million hectares. The net decrease of arable land was 6.77 million hectares. Fig 7
shows that the project of ecological restoration made great influence on the arable land decrease
(64.99%). The development of land and agricultural structure adjustment helped to increase the
arable land with 38.00% and 32.33% respectively. Meanwhile, the area of mine reached 2.88
million hectares in 2003. The area still increases 46,700 hectares every year. Nowadays, the land
reclamation rate is about 15%. 70% of the reclamation land is farmland and others are also used
related agricultural production. However, the scale, technology and quality of land reclamation in
China are still insufficient to the requirement.

4. The problems and tasks in the land resources

The analysis shows that China’s farmland only accounts for a small proportion of country land.
Most of arable land is middle grade land and it is scarce of the excellent grade land. The quality
distribution of arable land is unbalanced all over the country. Land degradation, mining damages
as well as occupation result in reduction of farmland resources. Related land management
measures are taken including ecological restoration, land consolidation, land reclamation,
agricultural structure adjustment, and so on. However, it is still not satisfied with the requirements.
A lot of works should be conducted on management and technique application. The main tasks are
conservation and intensive land-use.

It is necessary to improve the agricultural management and technique application. The agricultural
management refers to improve the farm management refers to improve the environment of
agricultural production. It involves the road widening in the field, strengthening irrigation and
encouraging land consolidation. The improvement of agricultural technique application refers to
the chemical, biological and mechanical application in the agricultural production. The reasonable
fertilizer, cultivation and mechanical technique could increase the land-use efficiency. At the end
of 2009, more than 3.51 million large and medium-sized tractors were used in the agricultural



production, and the number of large and medium-sized tractor towing farm machine was about
5,420,600. In addition, more than 17.51 million small tractors were used and 28,805,600 small
tractor towing machines were applied. The grain yield is about 5,447 kg / ha. The application of
farm machinery could help to improve the production capability.
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Construction
occupied land
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Fig 7. The changes of arable land in 2000-2004 (Shao et al,2007)

The application of modern science and technology could improve the efficiency of land use and
promote the agricultural production. Agricultural research and industrial technological progress
depend on the application of the sensor system and precision instruments. The modern techniques
are applied based on remote sensing, spectroscopy, image processing, laser measurement, global
position system (GPS) and so on. The real time information of land production could be accessed.
They will be used to guide land operations such as cultivation, management, reclamation and so
on. The application of the internet of things and intelligent network provide the service and new
platform for the land-use. Monitoring instruments and detecting sensors are connected. Accessed
information could be shared. The measured information includes soil, water, light, heat and other
environmental condition. They are used to make the management decision such as field planting,
facilities gardening, healthy breeding, and production processes. The processes of food production
could be monitored such as storage and transportation, quality detection and traceability control.
In one word, there are great potential to land monitoring, management of agricultural production.
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Farming today and tomorrow

Main influences to farming in general:

= Decreasing land resources (climate change, urbanization, road-based mobility, ... )
* |Increasing world population (more food, better distribution, reduction of hunger, ... )
®* Food to Fuel discussion (ethanol, paim oil, ... )

= Bio energy versa fossil energy (bio gas, ... )

= Crude-oil based chemistry in the move to bio-chemistry (plastics, ... )

Consequences to available land:

» Enhancement in value

» Increasing leasing rates

» Increased interest by financial institutions
» Land speculation

» Land grabbing

s

Transborder Farming, OBIHIRO (Japan) © Auernhammer 2011 A11-06 (i)

Change in farm households

AV106 ()

Japan: Three types of farm households
developed:

Those engaging exclusively in agriculture
(14.5 % of the 4.2 million farm households in
1988, down from 21.5 % in 1965);

those deriving more than half their income from
the farm (14.2 % down from 36.7 % in 1965);

and those mainly engaged in jobs other than
farming (71.3 % up from 41.8 % in 1965).

As more and more farm families turned to
nonfarming activities, the farm population
declined (down from 4.9 million in 1975 to0 4.8
million in 1988). The rate of decrease slowed in
the late 1970s and 1980s, but the average age
of farmers rose to 51 years by 1980, twelve
years older than the average industrial
employee

Bt

sabieg, foresiy, and dsrang o Jagan

Germany: Statistically only two types are
recorded:

Those engaging exclusively in agriculture

(45 % of the 350,134 farm households in 2007,
farming 8,907 million ha out of 11,591 million
equal to 76.8 % with an average farm size of
51.8 ha);

and those deriving more than half their income
from the farm (55 %, farming 23.2 % of the
land with an average farm size of 13.4 ha).

As more and more farm families turned to
nonfarming activities, the farm population
declined (down from 2.7 million in 1970 to 1.6
in 1990 and to 1.0 million in 2007). The rate of
decrease slowed since the 1970s, but the
average age of farmers rose from 47 years by
1995 to 49 years in 2007.

Stat. Jahrbuch ELF, Bremerhafen 2009

-> But Hokkaido with 6.743 farms, average farm size 38 ha by 2005 wokwic
sovernment, 2009) 1S different to the whole of Japan and well comparable to Germany

Transborder Farming, OBIHIRO (Japan)

© Auernhammer 2011
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Germany with its large- and small-scale farming

Farms: 349.038" (374.514) Farm size (ha): ~ 300
Farm land (ha): 16.923.000* (17.047.000) ‘ Field size (ha): > 30

Farm size (ha): 48.5*

occidentale
* Farms > 2 ha; ** all farms; 2007 pigmem

Farm size (ha): ~25
Field size (ha):

Transborder Fanming, OBIHIRO (Japan) © Auemhammer 2011 AT106 ()

The two ways of Site-specific Part Field Management The two directions of Site-specific Part Field Management
I estimated that 2.6 billian people or 40 percent of the world's population
are small farmers The larga majority of them cultivate less than five acres of
fand. quap
scate-farming/)
Site-specific crop manag
[ Large-scale farming | [ Small-scale farming |
Former Farmer
1234 1234
B ww B w
B vwe W v
OO Aape o> 0 rape
Derivation and determi of h g Consideration of part fields from different land lords in a Derivation and determination of | C of part flelds from different land lords In a
partfields transborder fleld partfields transborder
- Determination of heterogeneities Assembling of smali fields with equal crop rotation - Determination of heterogeneities - Assembling of small fialds with equal crop rotation
- Determination of management zones (seme yields) - Definition of part fields from ownership/field operators - Determination of menagement zones {same yields) - Definition of part fieids from ownership/field operators
under consideration i i der consideration < i
y y . - Field operations by common ration target under ¢o; . b
Technlct?l differentiation Opwnership ¥ ore 9 Technicat differentiation HOM, 6wnersh|p Y common target
Economical efficiency Common yield target Economical efficiency Common yield target
Ecological efficiency Hetarogensity Ecological efficiency Heterogeneity
Part field determination by ménimum field sizes Size of transborder fields limited by existing infra Part fiald determination by minimum field sizes Size of transborder fields limited by existing infra
{>3ha to > 10ha) structure (roads, ditches, ... ) and crop rotation (>3ha to > 10ha) structure {roads, ditches, ... ) and crop rotation
Transborder Farming. OBIHIRO (Japan) © Auemhammer 2011 A11-06 (dhr) Transborder Fanming OBIHIRO (Japan) © Auemhammar 2011 ALT-06 ()
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BEEM: ~25ha
(X% 1€ EH: ~ 1.5ha

Transbonder Farming, OBIHIRO (Japan) @ Auemnammer 2011 A1-06 ()
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[ Small-scale farming |

FEEBOREEHEN Consideration of part fields from different land lords ina
transhorder feld
EEDORR - Assembling of small fields with equal crop rotation
- Definitt f part fields fro mership/fiel t
B DR .s i ono‘pa ields from ows rs' ipfield operators
- Field operations by commaon operation target
RREEOEL Ownership
EAE Common yieid target
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3ha~ 10ha
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Situation in small-structured landscapes

In agriculturally small-structured regions (as well as in other smali diversified
enterprises), many farmers have competitive disadvantages due to small-
sized fields and a multitude of single plots resulting in

+ Long travel times on roads (farm to field, field to field)

+ Low effective working time within the operation time of a field

» Many overlapping areas with fixed implement working widths in all
operations along the year (tilage, fertitizing, spraying, harvesting)

* High relative share of headland area
* Increased use of fuel, fertilisers and plant protection agents
+ Ineffective use of large, expensive machinery (e.g. harvesters)

> Increased environmental / soil damage
» High share of “inefficient labour input”
» High average costs per unit

Trarisborder Farming, OBIHIRO (Japan) © Auemhammer 2011 AT106 (o)

Field enlargement — Expected changes

M Decrease in work and road times
l, Decrease in soil compaction (and erosion ?)
l_ Decrease in labour and variable machinery costs
W Increase in crop yields with decrease of resource use

W Increase in gross margins per hectare

The question of today and tomorrow:

- Do we still need traditional land consolidation
measures,

even when we use today and tomorrow
intelligent farm machinery ?

Transborder Farming, OBIHIRO (Japan) % Auemhammer 2011 AN106 (<)
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Restricted field sizes — What’s to do ?

Transborder Farming, OBIHIRO (Japan) @ Auermhammer 2011 A11-06 {m)

Existing

Structure
(taken from Farmer | A 12 5 [
areal site ) ) 10 s |
at Alfalter c 8 3 3
village 1997) 0 2 1 7

What‘s to do f|or improvement?

Transborder Famviog. OBIHIRO (Japan) © Ausrmhamimer 2011 AT108 (1
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New field structures — Traditional versus smart approach

Land consolidation measure

® Initiated by request of farmers in a
village (community) or by a society
refated measure (new highway /
bypass crosses the field mark, others)

® All farmers take part (by law)
® Ownership of land is changed
Complete new infrastructure

Consolidation factor below 3
(restricted through the so called quality
compensation in shares of soil quality
and non-arable land)

® Large financial input through
society

® Project time around 10 years (by
the end of the measure the world has

Virtual Land consolidation
" Initiated by future-oriented farmers
" QOwnership remains untouched
= Use of intelligent technology

= Cooperation through agreement of
interested farmers

" Fast realization (within one year)

= Consolidation factor depends on
farmers willingness

»® Investment in new technology by
the cooperation

" System can be changed by
demand

®  Fast reaction to new requirements

strongly be changed)

" Re-establishment possible

Transbordar Famming, OBIHIRO (Japan) © Auornha

wrumer 2011 AVT08 (o)

Transborder Farming - A first attempt

Small single fields

E!evatirﬂ! line

Canola

Joint Transborder Fields

-aside area
en cordor

Canola 11
10 . B

Set-aside area
as green cormdor

Existing structure

Still existing ownership, but:

+ Enlarged field structures

+ Common crop rotation

» Changed shares of crop/farmer

+ (Landscape improvements possible)

Transtordar Farming, OBIHIRO (Japan)

& Avemnarmmar 2011 AV106 ()

Calculated reductions — Headi

and, field traveling

Small single fields

Headland
(width =12 m)

Joint Transborder Fields

Set aside” as a
een border

Headland May be taken later to

- “Set aside”
(width=12m) - -Setaside”asa | Totalarea=52a3m:
green border Headland = 1745 m*

Transborder Farming- Targets and types

 Auemnammer 2011 AT106 ()

Existing
structure

Farmar A

—

 Possible structures - ———

Managed by yield target
(driven by economics)

Managed by environmental targets
(driven by environment protection)

il

Owner Common Part field Reduction / avoidance Conservation of
yield target yield target yieid target of erosion landscape
" Transtorder Farming OBIHIRG (apan) @ Ausmhammer 2011 AT106 1)
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Agenda

1. Agriculture in change

2. Large-scale farming versa small-scale farming
3. Improvements in small-scale farming
4. Transborder farming systems in Germany
- Zeilitzheim (Theory proof by research)
- Ulsenheim (Neighborhood)
- Ettleben (Farming alone)
- Riedhausen (Social challenge)

5. Evaluation and comparisons

6. Conclusions

Transborder Faming, OBIHIRO (Japar) © Augrmhammer 2011 A1106 (i)

Transborder farming — Realizations in Germany

—— B Aa N NS A
Item Ulsenheim. . Etﬂeben“
Initiated in 2 2003 2000
"3 Farmers & Extenision Farmers.only
Inttiated by service {all of the village)
T AT
Miedersachsen
estphalie
estfalen
Sachsen
Thiringen
Hessen
Rhénanie P
Rheinfand 4
Wudemberg Soushe
Schwaben  Bayemn
Wudlembem
100 km
" Transborder Farming. OBIHIRO (Jpan) % Auernhammer 2011 T A )

Zeilitzheim — Location and field structures

Google maps  zelizheim Maps Suche

; 1%t Land Consolidation Measre
 finished 1938

*Designed to animal-drafted (cow-based)
| farming S

_“Max field Iength< 200 m (@ 140 m)
- *Max. field sizes'< 1 ha {@ 0.6 ha)

“Dense road network (mainly “green”.
‘roads”) with max. included areas < 7 ha

Zeilitzheim — Project initiation and coordination

Transaorder Farmung. OBIHIRO. (Japian) © Auemnammer 2011 A6 (o)

Initiated by a research unit (Prof. Auernhammer) after two failed attempts (1997 Village
Alfalter, 1998 Village Aicha) and by the manager of the existing machine
corporation (Maschinenring [MRY]) Zeilitzheim (Mr. Kukoli)

" 1stmeeting in Zeilitzheim (all 23 farmers of the village were invited, only 8
interested ones took part),

- presentation of the idea “Transborder farming”

= advertising for at least 3 transborder fields

= explanation of scientific interests (dissertation)

- explanation of possible funding from the government within the “pre agro Project”

® 27 meeting in Zeilitzheim with MR-manager and 5 interested farmers

with intensive discussions

= location of the required 3 transborder fields with “no” road removal

- crop rotation

- operational targets of each transborder field (working direction, yield targets, machinery usage,
documentation, collective purchase and sales, accounting. ... )

® |nstallation of additional electronics for yield detection, spot fertilizing and
spraying and automatic data acquisition based on GPS

" First field operation across field borders with following operations

Transtorsar Famung. OBIHIRO (Japan) & Ausrmnammar 2011 A6 (1)
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Zeilitzheim - Types of transborder fields

Managed by yield target
{driven Dy economics)

N

o application -]
. (working direction changed) |
CA N e

Owner Common Part field
yield target yield target yield target

- 4} 20 single fields from 5
4 different farmers were
4 taken into 3
transborder fields

e \ \ A
Owner-specific ~\
X application *
.. {working direction changed) <~

o P DL

Consolidation factor
was 7:1

Transborder Farming, OBIHIRO (Japan| © Auernnammer 2011 o A11.08 (@)

Zeilitzheim — Field trials (Germany 2002 - 2005)

Managed by yield target
(driven by economics)

Site-specific
application

Owner Common Part field
yield target yield target yield target

Transborder Farming, GBIHIRO {Japan) © Auemhammer 2011 A11.06 (@)

Zeilitzheim — GPS-based yield sensing (grain and sugar beets)

Zeilitzheim - Data processing and management

Combine harvester (contractor)

GPS antenna and receiver

Sugar beet harvester
(machine cooperation)

Transborder Farming. OBIHIRO {Japani © Aupmnammer 201+ A6 ()

As applied
]

Yield map

Transborder Farming OBI=RG  apan: @ Ausmnammer 2017 A11-06 1
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Yield map
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Zeilitzheim - Headland area before and after TF-design

Zeilitzheim- Headland working time adjustment

Bandstauden
2 [P F4 F5 F6 F1 F8

Transborder field Hausaecker
Farmer A B C

Headland

Headland
=" before TF

Gewanne 1 "Hauslicker”
Groge: 6.95 ha

) ol N £
Ratio [new/old Imm (iﬁS ‘ ( |36 ) I
j—y N p—

b=t t AIZ_E’“‘- " FamerA FarmerB FamerC Sum n = number of part fields
i = part field index

[Operating tmethy 153 061 122 [l s - ofmesboner el

Working time (h) 1.36 0.66 0.91 2.93 A, =area of part field

—— ty, = corrected operating
Turning time (h) 0.11 0.00 0.18 0.29 time of part ficld
Standing time () 0.06 0.01 0.12 0.19 = wirking tidse o part fizld
= Ly, = tumning time of part field

I Time to account (h) 1.57 0.81 1.04 —- 1 = standing time of part field

Avg. draft force (kN) 512 493 493

Whenever the working direction is changed,
headland shares have to be adjusted !

Transborder Farming, OBIHIRG (Japan] © Ausreammer 2011 A1108 ()

Transborder Farmeng. OBIHIRO |{Japsn) © Ausrmhammer 2011 AVEDE (#1)

Zeilitzheim- Economical effects at end of project

Zeilitzheim- Project assessment

500

€/ha*a
400

300 —

200 —

100 <

Wheat W.barley S.barley Maize(silage) SugarBeet Rape seed weighted

[ Less working costs [ Higher price for yield average
Less machinery costs Higher yield bei less edge areas
I Less resource costs R Higher yield bei know-how effect

items Assessment
Project targets Verification of transborder field theory
Test of adjusted technology
Development and test of required software tools

Additional transborder field actions ~ Non, as most border stones already removed

Installed new technology Expensive with extra maintenance requirements
Latest technology used
Part field technology enabled
0Old inefficient implements replaced

Field operations Done from members with best know how

Member inter-activities Improved *
Pasitive influences to social life in the village

Transborder Farming, OBIHIRG (Japan) © Averthammer 2011 AT106 ()

Transbowder Farmung, OBIHIRO (Japan) © Ausrrhamemes 2011 AL1.08 (1)
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ty = HESO
®EEE () 011 000 0.18 0.29 s
[ h) 0.06 0.01 0.12 0.19 t, = REGODLEREN
re, = REZOREDHL
[smancem @ 157 os 104 R D Sioott
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Transborder farming — Realizations in Germany

Ulsenheim — Farm structure in the village in 2003

N CFNE A
Item Ulsenheim Ettleben Arable land Livestock Family
(ha) members
Inated n 2003 2000
inwated by S AN e psion Enimersenly 70 fattening bulls, 20 mother cows, 20 heifers
e SETVICE ot i ilage) (fattening)
Midersachsen - =
B 38 140 breeding sows with weaning 15
(o 92 20 fattening bulls, 120 breeding sows, 400 weaning 2.0
ostphalie piglets, 900 pig fgﬁening places
b i D .40 . 27 cows + youngsters, 20 fattening bulls, 1350 places ()
itk for piglet weaning
Mordthein -Sachsen =i i
E 81 55 cows + youngsters, 400 pig fattening places 2.0
Rhénanie 66 57 cows + youngsters, 110 pig fattening places, 1350 15
Rheinland 4 places for piglet weaning
G 68 50 places for breeding sows, 900 pig fattening places 20
H 69 35 cows + youngsters, 440 pig fattening places )
el 85 * Main income from other job P AL
Wetohibery (. oomte g:;’ﬁ{ﬁ J 40 100 places‘breeding sows
10 611 174 milking cows, 110 buils, 410 breeding sows, 16.0
2770 pig fattening places
100 kn
_Source haag Lanabau 2005 e = oo
" Transborder Farming. OBIHIRO -vapan: 5 Auernhamme- 2011 - AV106 (i Transborder Farming. OBIMIRO {Japant - i @ Auernnammer 2011 T ATI06 (0
Ulsenheim - Main problems Ulsenheim — Machine corporations and associations
®  Decreasing selling prices for livestock ®  Formation of 5 machine corporations with the basics
. . . . * either new technology or used ones from the corporation members
®  Work overload caused by intensive livestock production * financed by borrowed loans only
. *  operated by the farmers themselves
[]
Successors of the farms look for better life or leave the farm *  repair and maintenance “be done by the user’
. . . * Il technology may be used outside the cooperation members too
n a gy may p
To Ie;s idle money for investment in new, better and more powerful *  payment by real costs per ha or by hours
machinery or enlargement and/or improvement of buildings * chaired and coordinated by “priority lists” from young farmers with more and more
specialization in their “special field”
* common purchase of used fuel, seeds, agents, others
But in the same way: » Corporation “Land use” High capacity tillage and seeding
B Over mechanization in all farm »  Corporation “Slurry” Powerful slurry transportation and incorporation
. . . » Corporation “Plant protection” Wide di li-type spra
B Ojd machinery with less capacity P P ce spreading pul-lype sprayers
. . . . > Corporation “Silage maize”  Self propelled forage harvester
B Less or even no time for field work besides livestock husbandry : . _
> Corporation “Combine harvester” Self propelled grain harvester
— Foundation of a machinery corporation ® Usage of the existing “Self propelled Sugar Beet Harvester Association”
with
Transborder farming by neighborhood !
Source. Haag, Landbau 2005 o
Transborder Farming, OBIHIRO  (Japan) © Avemhammer 2011 - = AT106 () Transborder Farmng, OBIHIRG. (Japan) T ©Auemhammer 2011 AN1-08 ()
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_ Source Haag, Landbay, 2005
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Ulsenheim — Investment in machinery at Farm C (1992 & 2005)

P
o G

S

e

Tracto: 125 np 92 iracto 86 rp 97
Fhowr: & e e A Frontloader St 12 L]
Combprne narveste: ) 3 80 - 3 <ide tiope: Bt 82
[entlGadwrr e ) 3-side tipper - : BRIl S e
3-siae ripper &t 82 3-s1ae tipper k] 18t 01
Jsdetipper 8t 64 Beerplantst 0] 12w 88
Plow “ 82 Maize planter 8 row 90
Rotary harrow rhsipyga=a . a7 a Fertilizer spreader iyt ¥ %0
Rotary tiler Y 90

Seedbed combination A . 83 - i : Sl ey
Chissel olow K 8

Seediil T R 52 R A

Beet plante* 12 row 88

Maize planter e “avow L Yeel ,. ; :

Fe-Tilizer spreager 8%

Sprayer

Source. raag, Lanabau 2005

AT1:06 (i)

Ulsenheim — Location and field structures

+ Field-neighbors create similar
crop rotations and operate
across the field borders

Gougle Maps  Ulsenheim (origin before Transborder farming)

* As working direction is not
changed, all activities on a
transborder field are calculated
by the share of the owners only

+ Simplified accounting through
hand written records in pre-

defined forms and calculation
with EXCEL

Transborder Farmog, OBIHIRO {Japan}

Transorder Famng, OBIHIRO. (Japan) & Avemnammer
Ulsenheim- Project evaluation Transborder farming — Realizations in Germany
_— __ . S s Y
Items Assessment Rating Item £ - E Ulsenheim | Ettieben
Project targets Reduction of work overioad - Inttiated in .  a 2003 2000
Lapor reduction and reduction of farm-own machinery tor field work ki - -
3 & Extensi
Reduction ot machinery costs Initiateo by = ek Farmesc:mcex it 3 :l?;nﬂziﬂnl:g';
isted Nigdersachsen Saxe san,
Additi | F {Sachsen E»_-Lm":
ional TF-actions 1 e
Westphalie jAohst
Wesitalen i
Rhenanie 3 i §
r«?:r;r‘;::in sy Thuringe Sachsen 5|
Hesse . f Thinngen +
Hessen 1
Rhénanie \
Rheinfand 4 A i
Field operations Done eitner by farmers themselves : A :
or by members of the machine corporation 'mainly better know how] latinatt {

ot by the ‘neighbor”

improved
Positive influences to sociat life «n the village

Transborder Farming, OBIHIRC (Japant © Auemhammer 2011 A11.06 i)
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DL N L -FEEROEA

k5945 125 hp 92 r59% 86 hp 92
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Source: Haag. Landbau 2005
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" Transborter Faming, OBHIRO (Japan)
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Ettleben — Location and main problems

Ettleben — Transborder farming by farm-specific management

®  Located in one of the most fertile regions of Germany, soil quality factor =
100 % (best conditions for sugar beet and maize growing)

® 1st Land Consolidation Measure from 1935 — 1948

®  Farmers in a more than 10-years discussion to get a “2™ Land
Consolidation Measure”, but still no realization, as different community
actions are discussed/planned like a new bypass around the village

®  Continuously decrease of the share of agricultural population in the
village (with decreasing influence to the community)

® Increasing disparity between possible farming improvements at given
natural resources with new technology and existing field structures
— In 2000 three farmers of the village

(information about “Transborder farming ‘systems" available and fairly good
assistance by the local agricultural extension service)

initiated a location-specific virtual land consolidation project !

Source: Domling, AfL

®  Ownership of land remains untouched and

®  Creation of new field structures related to farm-own operations and
management

* Farmers get new field locations (no resistance by farmers, as soil quality has less
disparities)

® Existing field marks (border stones) should be lowered and localized with GPS for a
possible later restoration to the old field structure

® Unused (disturbing) field roads should be removed

» Use of GIS for new field structure design

* Data collection of existing structure by an “Agricuitural Software House” (HELM)
* Farmers discuss the most adopted new operational design (3 — 4 meetings)

® Border stones are lowered by the so called “Sevens” and localized with GPS

® Redesign of field structure with GIS (HELM)

® Removal of unused field roads

* Some small changes/adoptions of the new design caused by total area per farm, average
farm-to-field distance

® New field design acknowledged by the extension service

Source: Domling, AfL Schweinfurt 7 —

Transtorder Faming, OBIHIRO. (Japanj T Cammmammerzont AT106 ()

Transborer Fanming, OBIHIRO. (Japan) TS Avemnammer 2011 A8 (i8]

Ettleben — Location and field structures

Ettleben- Project evaluation

Google maps  emeben ] Mags Sucre |

&3 Oracien

»

Items Assessment Rating
Project targets Entargeo fiela structure for farm own operations =

Additionai TF-actions Lowering of all existing field marks (border stones) with GPS-localization -
use of GI$ tar new held structure design
Removal ot unused field roads

Installed new technology Non e

Farm-specific as -t was before

very small after realization

A1108 ()

Transborder Farming, OBIHIRQ (Japan} © Auershammer 2011 ATOG (et

Transberder Farming, OBIHIRO {Japan] © Auermhammer 2011
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Transborder farming — Realizations in Germany
———— ] Al

Riedhausen - Location and main problems

Item -~ Ulsenheim Ettleben " Riedhausen covers three land use areas
Inttiated in 2003 e 2000 - arable land
it 3 Farmers & Extension Farmers only’ - grassland
Hiareo oy 7 service (@il of the village - 1and under nature conservation
Nigdersachsen b, . . .
=gl ey il ® Dairying plays an important role in the village (grassian) as well as labor
! Brandenburg| intensive sow breeding (aravie 1anq) tourism 1s coming on
Westphalie Anhal
b i : ® Riedhausen never had a “Land
o o Save Consolidation Measure” and
nnc Hachs: : .
Hardihein T S therefore very small fields with bad
’ | road structure and a large number AL
Rhénanie : . oy
Rheinland 4 i of fields per farm through the G
Pk, b growth of farms at one the side and B
Satiand) Plalz T the abandonment of farmers at the y
@ other side
Bade z
Wurtemberg ~ Sousbe Baviérg
333,?2%‘ a Schwvaben © Hayem
uittembern - ¥
jv"“’v)j 200 km
Source Gasse: 2010
Transvorge: Faming DBIHIRO apan- © Auermhammer 2031 B11.08 () Transberder Farming OBIHIRO. (Japan) © Agernliammer 2611 o ATN06 (@)
Riedhausen — The two pioneers Riedhausen — View from the satellite and land usage
® In 1996 a retailer of Massey Ferguson, located in the village, showed a Gougle maps  Risshausen ape Suchs'|
new combine harvester equipped with yield sensor and GPS in a field FRLT : - Brciial 23§

demonstration and went across (nearly un-seeable) field borders
- Yield maps presented reasonable yield differences within the harvested area
- Yield pattern didn't stop at field borders

®  Until 2000 the retailer and one farmer discussed deeply about
“Transborder farming” using the new technology

® In 2000 a machine corporation was formed by 12 farmers

= Collective purchase and selling

- Powerful machinery purchased

* High powered tractor (185 hp) with tillage and seeding equipment

® Low powered tractor with fertilizing and spraying equipment

¢ Combine harvester with yield monitor and grain chart with weighing facility

® |In 2001 first trials at transborder field “Kirchsteig”

®  From 2002 extension of transborder fields with government support and
support from University of applied Sciences Nurtingen

Source: Gasser 2010
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Source. Gasser 2010
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Riedhousen({tJ—~/\DEY) — ZAQ/INAAZTF

B 19964, FRDTyEA - T7—HIYLDINEEN, HRIGPSERELVHE
HEELEaVUNAUTEIZKRABVDESEREBA THEHOESE—EIC
IREOEFEFIT o=,

- ETYTICRINBERRLTHoT,

- WESA—UABBRES—BT BTEEEN T,

" LIE2000FE T, 2ELH1IADERAHFRMEZRAN-ERBZ BAIZDONT
BDZEmEENR -,

" 2000%F, 12F QBRI EHF AE#EHRIL,

- BRETHRRE

* BHANSYAR(185 hp) EHHT/F R URIEH

* B ANIYAEMEABE R UBHRRE

* WEEZHELERAEICEDT LA Fr—MIEa A

B 20014, FLESARADIZEVWTHH TERBZEHIT

B 2002FEA LA EZ AN T AV U KREOIIETHEK

Source. Gasser 2010
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Riedhausen — Location of 15t transborder field “Kirchsteig”

“Transborder Farming, OBIHIRO (Japan) © Auemhammer 2011 TATI06 (i)

Riedhausen - Transborder fields in progress (2002 and 2005)

2002 2005

- Big enlargement of existing single fields,
but still a huge potential available !

Source. Gasser 2010

ATI06 (@)
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Riedhausen- Project evaluation Agenda
items Assessment Rativs 1. Agriculture in change

Project targets Reduction of work overload ++ -

Labor reduction and reduction of farm-own machinery for field work . .

Reduction of machinery costs - 2. Large-scale farming versa small-scale farming

iditsre TEiGhboE e 1 e s
WA A @ selale e et . .
Discussions with non-members to come to land change agreements + 3 ImprOVementS n Sma”-scale farmlng
e ;*f% 4. Transborder farming systems in Germany
L - .
%# T - Zeilitzheim (Theory proof by research)
f*t - - Ulsenheim (Neighborhaod)
- e .

i stie S i ogt et Et'tleben (Farrlmng alone)
Field operations All done through the machine corporation with best available know how ++ - Riedhausen (Socnal chaHenge)

Members overtake grain transport related to the farm-specific needed amount

(allocated through the weighing equipment in the grain chart) . "

R T o 5. Evaluation and comparisons

Member inter-activities Strongly improved + 6. Conclusions

Positive influences to social life in the village

o 5 o
. Lnar
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Transborder farming — characteristics in a comparison Transborder farming — future actions / expectations

Zeilitzheim Ulsenheim Ettleben Riedhausen Item Zeilitzheim Ulsenheim Ettleben Riedhausen

Initiated in

nitiated by Future actions /

expectanons

Still running

Share of associated : ! d = PECRER - b
farmers

Type of Transporder
Fields

Plot size before TF [ha]

Tranborder field size [ha]

‘Consolidation factor

Coop. machinery usage

\Economic savings per
iha and year

[Ecological benefits

Transhoeder Farming, OBIHIRO (Japani © Ausmhammer 2011
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Transborder farming — benefits & risks

Agenda

1. Agriculture in change

2. Large-scale farming versa small-scale farming
3. Improvements in small-scale farming
4

Transborder farming systems in Germany

- Zeilitzheim (Theory proof by research)
- Ulsenhem (Neighborhood)

- Ettleben (Farming alone)

- Riedhausen (Social challenge)

5. Evaluation and comparisons

6. Conclusions

Transbordar Farming, OBIHIRO. (Japan) & Auemhammer 2011
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Agriculture — Tokachi area (fie

C;U. #3!6 maps Obihiro, Hokkaido Prefecture, Japan Magrs-Suche

Transhorder Fanming, OBIHIRO (Japan) % Augrmnammer 2011

Transborder farming — Tokachi area

Google maps s, Hokkaido Prefecture, Japan

| see a big chance too !

" Transberser Farming. OBIHIRO. (Japan) & Ausmnhammmer 2011 A8 ()

Conclusions

Besides the traditiona] "Land bonsolidation Measures" a Virtual Transborder
farming is a smart alternative:

®There are different allernatives to initiate a project

®"Change to machine cooperatives allow the use of powerful mechanization as well
as a significant decrease of costs

=Field enlargements may go up to 7 (15) to 1, depending from the existing field sizes
and the given field structure

*Smooth extensions of transborder fields may occur during the installation of
transborder farming systems

=Economic benefits are around 300 to 400 €/ha and year

== cologic benefits result in lower soil compaction, less over lapping and in new
possibilities in nature conservation (set aside, hedges, trees, ... )

=Social benefits are seen in more farmer (family) to farmer (family) activities, in
degreasing thinking about competition and in an improved style of life

®*The realized projects in Germany are running now for more than 10 years and all of
them created new benefits in accordance with the given situations

If you do not start, you may not be able to finish !

Trasborder Farming, OBIHIRD (Japan) 9 Avemhammer 2011 A0 i)
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