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1. Oat production, requirement and
international trade

O0at productionin China (2001-2009)

2001 2002 2009
Region (lAOr:;]aa) Outptu)t(104 Area (10%ha) Output(104t) Area (10%ha)Output(10%t)
ML"n”ng“a 3.27 13 4.51 3.9 15 15
Hebei - - - - 13 22
Shanxi 53 0.99 6.12 4.4 10 10
Qinghai - - - - 0.4 2
Gansu 0.15 0.3 - - 8 12
Jinlin - - - - 1.1 3
Ningxia - - - - 1.2 1
Yunnan 0.71 0.9 0.53 0.7 2.7 2
Sichuan 13 2.1 1.26 2.4 13 1
Guizhou - - - - 1 1
other
region 0.224 033 0.07 0.2 e 76 .................... o
Total  ©10.95  5.92 12.49 11.6 61.3 85

Resource: {Chinese oat industry development report 2010) , Shanxi science
and technology press, 2011.
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Oat production trend in the world
(Unit:10% )

The country  2006/2007  2007/2008 2008,/2009 2009/2010

Argentina 40 47. 2 29. 1 50
Australia 74. 8 150. 2 116 126
Canada 385. 2 469. 6 427. 3 280
European Union 776. 8 863. 4 897. 5 851.7
Russia 490 540 580 540
Us 135.7 1313 120.4 135.1
Theworld 23043 25023 20185 24156

Resource: {Chinese oats indﬁg£;§waevelopment report 2010§w;wéﬂéhxi science and
technology press, 2011.




Oat Import to China during 2004-2010

Year 2004 2005 2006 2007 2010
Ifitil 6214 10643 14295 15624 50000

Resource: {Chinese oats industry development report 2010) , Shanxi science
and technology press, 2011.
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2. Oat producing regions in China

The western production area
(mixed with naked cat and commen oat)

Horth China
Ethe traditional oat
pr-:-ductl on region )

Hortheast China
(the rising growing
area of oat)

Eastern China
{ the potential
planting areal)



Main Oat Producing Areas in China

2001 2002 2009
Region
Area Area Output Area Output
Inner
Mengolia  33.42%  36.11%  33.62%  24.47%  17.65%
Hebei — — — 21.21%  25. 88%
Shanxi ~ 54.17%  49.00%  37.93%  16.31% 11 6%
Total © 78.23%  85.11%  71.55%  61.99%  55.29%

Resource:
and technology press, 2011.

TS Y
\f‘*.,
~

| & /% 7> %
China Agricultural Univetsity

{Chinese oats industry development report 2010) ,

Shanxi science



3. Oat Productivity (Unit: t/ha)

Oat productivity in different regions during 2001-2009

Region 2001 2002 2009

Inner Mongolia

0.4 0.86 1.00

Hebei - - 1.69
Shanxi 0.91 0.72 1.00
Qinghai -- -- 5.00
Gansu 2.00 - 1.50
Jilin - - 2.73
Ningxia -- -- 0.83
Yunnan 1.27 1.32 0.74
Sichuan 1.62 1.90 0.77
Guizhou - - 1.00
Total 0.61 0.93 1.27

Resource: {Chinese oats industry development report 2010) , Shanxi science
and technology press, 2011.
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Records of Oat Yield

Grain yield (t/ha) Forage yield (t/ha)
Region Reference
Naked oat covered oat Naked oat Covered oat
Shanxi 2.25 - - - Flan M 5,2010
Inner 1.92 2.39 8.93 12.96 Zhao B P,2007
Mongolia
Hebei -- -- 10.90 - Lv A Z,2006
Qinghai 3.40 6.78 - 6.34 a0
Gansu -- 4.90 -- 9.86 Bao G S,2008
Jilin 2.72 3.73 5.72 5.62 Zhou C J,2009
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Oat productivity (t/ha) by region

Z?i;ﬁﬁﬁc 2004 2005 2006 2007 2008 2009 2010
Europe - - - - 3.00 - -
USA 1.12 1.09  1.03 1.05 110 116  --
Canada - - - - 259 2.95 -
Russia - - - 146 157  --

Australian - - - - - 1.41 -
China - - -- -- 1.3 1.27 --

The world - - - - - - 1.87

Resource: {Chinese oats industry development report 2010) , Shanxi science
and technology press, 2011.
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Several countries oat average yield in 2008
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Resource: {Chinese oats industry development report 2010) , Shanxi science
and technology press, 2011.
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4. Oat Quality

B -glucan content

Number of Number of

B —glucan Number of Proportion of .
improved Local
content (%) genotypes Total (%) .. .
varleties varileties
<3.00 67 6. 61 0 67
3.00-4. 99 877 86. 49 96 781
5.00-5.99 58 5.72 26 32
=6. 00 12 1. 18 9 3

Zhou D S, ( Oats lipid-lowering research ) , China's agricultural science and technology
press,2010.
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Crude protein and beta-glucan content in oats under different N rates in 2008-2010

s S Hi% 7 5 Baiyan 7(%)¢ Hi% 25 Baivan2 (%)«
v HEH p-EIFRE. HEH p-EFRE.
ears Treatmente . .
Crude Proteine Beta-Glucans Crude Proteine Beta-Glucan

¢ Nge 10.83be 3.10a¢ 16.57a¢ 4.32abe

¢ Nape 11.23abe 3.04a0 16.68ar 4.55a¢
20087« Nigpe 11.55abe 3.23a¢ 16.84a¢ 4.17ba

¢ Ngge 11.56abe 3.07a¢ 16.63a¢ 4.67a0

o Nixe 11.89a¢ 3.38ar 17.43a¢ 4.48abe

e e e 9 e 9

o Nge 11.02¢s 3.42ce 14.53be 4.40a¢

@ Nsge 11.07ce 3.46bce 14.06be 4.64ac
2009+ Negge 12.01be 3.76abe 14.05be 4.57ae

¢ Nggpe 12.45abe 3.61abee 14.98be 4.67a¢

¢ Nyyge 13.06ar 3.80a¢ ¢ 15,0330 4.91a0

8 o o o o

¢ Nge 10.96¢¢ 3.51be 15.05abe 4.22abe

o Nsge 11.83bee 3.67abe ¢ 15.2abe 4.44abe
201074 Nege 12.5abe 4.06a¢ 14.23be 4.69a¢

o Nogge 12.3abce 3.66abe 15.54abe 4.66a¢

a Niy@ 13.43a¢ 3.73abe 16.27a¢ 5.06a¢ .

Pl @, (Xiao X F, 2?;0)
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Effects of irrigation methods on yield and quality of naked oat (Baiyan 8)

The type of
irrigation Irrigation Tri-leaf Jointing Heading Grain- Yield Crude B -glucan
quota stage stage stage Filling stage protein content
(mm) (mm) (mm) (mm) (mm) (kg/ha) content (%)
(%)
W1 60 6 9 18 27 1137.8 ¢ 16.03 ¢ 3.80c
(drip-irrigation)
W2 90 9 13.5 27 40.5 1251.5¢ 16.35 bc 4.30b
(drip-irrigation)
W3 120 12 18 36 54 1328.5 bc 16.84 a 4.85a
(drip-irrigation)
W4 150 15 22.5 45 67.5 1593.8 a 16.57 ab 4.54 ab
(drip-irrigation)
W5 180 18 27 54 81 15169 a 16.46 b 4.17 bc
(drip-irrigation)
CK 200 40 40 60 60 1413.8 b 16.11c 4.10 bc
(flood irrigation)
(Wu N, 2010)
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5. Soil and water
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Oat cultivated in -
“sandy soil experlment
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Water-saving cultivation

In experiment Used in production
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6. Fertilizer use
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Relationship between grain yield and nitrogen application rate in Jilin in 2009 and 2010

(Xiao X F, 2010)
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Yield and its components of covered oat cultivar Baiyan No.7

under different N-fertilizer levels

Mz M NI/ %WL NIAR W7 - B LN
ma ey mem ORR pw ogpeer T0OH
) : : Grain : . Hay
Panicle No.  Spikelet  Grain No. ) 1000-grain  Grain yield .
Treatment 10*/hm? number er Panicle Weight/ Weight (g)  (kg/ha) Yield
P Panicle (g) gtis & (kg/ha)
N, 356 11b 19b 0.56b 264 b 19454 b 2996.7 d
N;, 409 14b 28D 0.74 ab 26.5 ab 3168.2 a 4754.6 ¢
Nyo 327 22a 40 a 1.06 a 282 a 3460.1 a 5163.7b
Ny, 359 19a 37 a 091 a 284a 3731.0a 5621.2a
N5 345 20a 39a 1.02 a 283 a 3522.6 a 5279.4 b
Py 359 17 32 0.86 27.6 3165.5 4634.1

(Zhou C J, 2008)
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Yield and its components of naked oat cultivar
Baiyan IN 0.2 under different N-fertilizer levels

o e e
. HEAL e A S S TR I
2L ; . Grain : . Hay
Panicle No. Grain No. ) 1000-grain Grain yield :
A er Panicle " S8 \eioht (2)  (ke/hm?) Yield
P panicle (g) shtis & (kg/hm?)
N, 320 13¢c 26 b 0.54b 203 Db 1757.8 ¢ 3733.5¢
N3, 336 15 bc 27D 0.61b 21.8 a 23553 Db 47509 b
N¢o 290 22 a 40 a 091 a 224 a 2459.6 ab 5114.0b
Ny, 296 20 ab 42 a 0.92 a 22.7 a 2723.6a 5584.7 a
N, 302 23a 48 a 097a  227a 2549.9ab  5715.8a
154 309 19 37 0.79 22.0 2369.2 4979.8

(Zhou C J, 2008)
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Effects of different potassium application on grain and hay yield in naked oat

In Qinghai

: : : Grain yield Forage yield
Variety =~ Experiment site K,O (kg/ha) (ke/ha) (ke/ha)
0 4340 b 8350 b
Minhe city in 75 4790 a 8860 b
Baiyan 7  Qinghai province 105 4900 a 9860 a
135 4890 a 9110 a
Huangzhong city 0 6280 b 52488 b
in Qinghai 75 6475 a 53768 b
Qingyin 1 province 105 6778 a 58813 a
135 6532 a 59181 a

(Pao G S, 2008; Wang J P,2009)




/. Pesticide and herbicide application

* Weeds control : rotation system+herbicide
* |Insect control : rotation system+insecticide
» Disease control : rotation system+pesticide

To establish a healthy production system
(including organic products production system)
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8. Rotation system

Regions Traditional rotation system

Traditional regions

(North China) Potatoes, buckwheat, flax or continuous cropping

Spring wheat, naked barley, or continuous

The western production area .
cropping

Soybean, mungbean, maize, spring wheat, or

Northeast China ) )
continuous cropping
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9. Other factors

 China ranks the second in the world in the number of diabetic
patients, the incidence of diabetes being 9.6%, about 128 million
people (2011)

» At present, there are about 230 million people suffering from
coronary heart disease, stroke, heart failure and hypertension, and
other cardiovascular diseases (2010)

» 70% of the Chinese people are in the “sub-healthy state”

[ »m e
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Other factors aftecting crop production

N\
conomy deve lopment)

. populatlon Increase

~
* resouece problem )
\ P
' .
\_ * climate change

Ci!: * globalization )

(‘ all other Socio—economic—ecological issues )

N/

26



Historical Trend of Agricultureal Production
Technology

RADITIONAL Present time TECHNICAL
PERIOD DENSITY

High density--
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Potential market of oat products

Number Estimated annual consumption
(million) (10%)
Diabetic patients 128 234.77
Cardlovasgular disease 230 419.75
patients
Sub-healthy population 980 178.85
Whole national 1340 2445.50
population
Finland standard 1340 433.19

statistics

The consumption in the table were estimated according to 50g/d per person, except the last one was
estimated by consumption quantity in Finland 1984, 62g/week per person in (from OECD)
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10. Conclusions and suggestions
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10.1 The oat worker’s duty

We have 280 participants in this conference, from
24 countries, including scientists, entrepreneurs,
managers, and graduate students. As oatmen, we
are the future of the oat industry.

A hero is only made by his time. The oat industry
has a decisive role to play in the sublimation of the
human civilization. Which decides oat people’s bright
future. Thus, all of us should work together and
assume our respective roles to move this great cause
forward.
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10.2 Pay attention to the connections between

various disciplines
Scientific research is conducted by discipline;

the whole oat industry, on the other hand, demands
cooperation. All of us oatmen should keep in mind
the healthy development of oat industry as the
highest target while striving to excel in their
respective disciplines.

This is an era of information, an era of global
agriculture, and an era of omni-agriculture where
agriculture has penetrated into all aspects of human
life, not just confined to a specific piece of land. We
oatmen should work hard and work together to

achieve what matches this great era.
> ’Fl‘ﬂ ﬁ-j&h >, E./,)
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10.3 Constructing the oat raw material production

base seriously

Market is the key to the oat industry, however, which
depends on a reliable production base. We need to establish a
comprehensive technology system with components of
variety improvement, fertilizer application, sowing date and
seeding rate optimization, optimal and economic irrigation,
disease, insect, and weed control, optimal timing of harvest,
rotation system establishment, storage technology
development, and socio-economy system organization.

In addition, we should introduce futures system to stabilize
the oat production, and establish a complete management
system of the oat industry.
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10.4 Exploring the means of Chinese oat production
cooperative society

China has a huge rural population, but a limited
amount of tillable farmland. This demands that the
commercialization of the oat industry and the raw
material production are in the form of associations or
alliances. The producers and the buyers should
progressively build a stable relationship. We should
work out a system in which all stakeholders in the
oat value chain, including the producers, the
processors, the marketers, and the consumers are
all benefited, and a stable and modern oat

production system could be formed in China.
O ENE 33
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10.5 Preserve specialty oat products of the regional ethnic

North China is the traditional oat producing area. For
thousands of years, the local people have created a great deal
of distinctive oat products with lovely culture related. In this
new period of industrialization, we should explore the
possibility of manufacturing and commercializing such
products. We should also try to innovate the oat products to
add value to the coming oat industry.
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Thanks for your attention
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