


Integrated Water & Fertilizer Management
The Key to Improve Water & Fertilizer Efficiency
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China

About 1.37 billion population, 13.7/{Z A\ 1
About 6.74 million farmer population, 6.7/Z4< 4§ A\ [
About 122 million hectare cultivated land, 1817 17 #-h

Using 9% of the wor
6% of the wor

d cultivated land, 9% /i
d water resources, 6% 7K & 5

30% of the wor

d Chemical Fertilizer,30%1tJi

Producing 25% of the world agri-production,25% 4 7= i
Feeding 20% of the world population, 20% A



Fertilizer Overused?
BB A =



The effect of fertilizer on the crop vyield

number crop Average | Increased
increased | yield
rate kg/kg'F
FAO (in 41 countries for 18 year) 410000 60%
The national fertilizer experiments | 829 Rice 40.8% 93
net (in 1980s) 1260 Wheat 56.6% 9.6
629 Maize 46.1% 11.7
62 Cotton 48.6% 1.2
64 rapeseed 64.4% 4.9
115 soybean 17.9% 3.6
The perennial fixed experiments | 52 Grain 40.8%
(since 1981) Wheat 60.2%
Maize 46.0%
The monitoring of the national | 200 crop 57.8%

fertility (since 1985)
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64 H =K 64.4% 4.9
115 K& 17.9% 3.6
1981 FFH U T4 UL E K IE | 52 icEY 40.8%
AT NS 60.2%
£ oK 46.0%
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1996-2011Chemical Fertilizer
Consumption in China

000t
Total K20 Compounded

1996 38,290.5 2,897.7 7,353.4
1997 39,808.8 3,220.2 7,978.0
1998 40,854 3,458.9 8,218.7
1999 41,24 v 3,662.8 8,803.2
2000 41,46 ﬁﬂ]j]\ifﬁg Ly 3,765.7 9,176.8
2001 42,5¢ My 1% o 3,997.8 9,841.6
2002 43 4,225.0 10,462.0
2003 44, 4,380.0 11,090.0
2004 46,3b¢ -0 4,673.0 12,038.0
2005 47,662\ £8.0 4,898.0 13,036.0
2006 49,277.0 7,695.0 5,098.0 13,859.0
2007 51,078.0 NN 7,730.0 5,336.0 15,030.0
2008 52,390 23,028.8 7,800.8 5,452.0 16,086.0
2009 54,043.5 23,298.8 7,977.3 5,642.9 16,986.9
2010 55,617 23,537 8,056 5,864 17,985

2011 57,042 23,814 8,192 6,051 18,951




Fertilizer
Overused?’
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Unreasonable Fertilizer Variety Structure
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Low Fertilization Technology £} 27 i il 4
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Low Fertilizer use efficiency B HH A%
Overuse of chemical fertilizer {LE i (
o) ?

Environment polluted¥f 3% 5 44 ?

QuallEy problems of agricultural products
o UL [ ™ U



Bt
Arable Land

&€ Limited Resources:

Per capita arable land less
than 0.1 ha

Low Fertility:

Lack Construction :
middle-and-low-yielding
fields: 70%

& Little Facility: 1ack of
field facilities:60%

€ Less Equipment

\ 2B 4
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Farm Land

Poor infrastructure conditions FEss=—ymr—r
FER R A5 A 22 ==

€ Water & fertilizer leaching i
K IE

€ 15% of total output losses
due to drought :I::F L35 S K
FHEFEIK15% 7>

€ Poor fertilization equipment
it PR it 2% 4% 22

€ Not only agriculture yield, but

also fertilizer efficiency
affected seriously.K{X,%ZﬂﬂF
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Faming System
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High Multiple-Cropping Index:

1.557

More High Input Cash Crops :

53.89million ha, 33.2%7?
Less Legumes: <5%
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11 Beijing 42 Hubei f L4 ﬂ‘\
12 Tianjin 432 Hunan } Nt
13 Hebei 44 Guangdang 1A
14 Shanx 45 Guangxi / fiu F 4
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B > 50%

@ IIASA LUC Project
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lIASA LUC Project
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H5R26%BY K=, FFE20%BIA 0.

Wate r China, With 9% of the arable land,6%

¢
\ 4

of the water resources, produce 26%
Limited Resources of the world's agricultural products,

K /)?Fz = 6%}%2 feed 20% of the population.

Main Farm Region

Short of water &V “ﬂ:&Zk” tt“ﬁkﬂt”
A A e 5 7K B &

TR T i IR !

Seldom work on Compare to land, Water is

water & nutrition more shortage!

AN
g@g‘;‘@%‘m ﬁ%él\% AT 5 20%, KPR 52,8712
AU RIS RACES m3ja, o, ik Z2)Tiemda, H Tk
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Disaster & Drought

KEMTE
o FHEAPFERES IO RS-, K20
H é’étlﬁ&ﬁjOOOﬁm, A S R 50014 1 LA
o MHTHKI10%HIIEE
» More than 20 million ha Drought disaster
annually,

» loss more than 25 billion kg of grain,

» and loss more than 10% of the fertilizer.






Flood irrigation cause fertilizer leaching
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Nitrate distribution in soil profile
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Integrated Water &
Fertilizer Management

KB ZE & B




Comes with moisture, Goes with Water!

AERH 7K K, HEBJ\_7J<j5 |

Dr. Gao XZ



Fermenting tank in orchard,

south China 3 [l FIIX ALt
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3 Banana
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plantation in
Yunnan mountain
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Fertigation
KB4k



KEREDS, R KRt SEHUK, AEBRIRIRRA R A,
xtend fertigation to realize accurate use of water and fertilizer
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Compare on fertilizer effect between
fertigation and traditional methods

. . Fertilizer used Target Yield Fertilizer
Crops Irrigation (kg/667m") Vield |(kg/667m)| Efficiency
And (kg/667m (%)
fertilization N P205 KO0 In total %) N P205 K20
tomato Fertigation 30.0 21.0 39.0 90.0 | 7000 7512.0 159.8 21.4 69.4
spring |Canal, Flush fertilization| 30.0 21.0 39.0 90.0 — 5446.8 |37.9 13.6 44.0
Canal, Flush fertilization|45.0 45.0 45.0 135.0| — 6390.7 |[32.1 8.0 48.2
tomato Fertigation 30.8 15.4 30.8 77.0| 6500 6254.2 |42.1 20.5 63.2
spring [Drip, flush fertilization[42.0 21.0 42.0 105.0| — 6608.5 [33.6 16.3 50.38
Canal, Flush fertilization|42.0 21.0 42.0 105.0| — 55h3.1 | 25.6 12.4 38.3
cucumber Fertigation 34.5 27.5 45.0 107.0] 12000 13283 51.2 45.9 67.4
winter [Canal, Flush fertilization|60.5 60.5 7.9 137.9| — 10210 20.3 14.5 —

With fertigation the fertilizer Efficiency

improved by 50%, can save more than 30% fertilizers

Source: NATESC, national project on fertigation demonstration



Fertigation in Inner Mongolia

« Annually plantation: more than 10 millions mu
« Form 1990 fertigation through sprinkler, now 250 thousands mu
« From 2006 fertigation through drip irrigation, now 460 thousands mu

o




c
O
e

qU)

—
T

0p)

c

@)

&

D
©

c
O
e

qU)
o)
e

e

()
L

— I

IKAE




Fertigation
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Development Potential for Fertigation
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Precipitation distribution, China

4#““ o B60 | 1850
100 B 900 . 1700
150 | 860 1760
200 1000 100
250 1050 1850
2300 1100 1800
350 1150 1850
/00 1200 2000
450 1250 200
500 1300 2400
550 [ 1350 3000
600 1400 3500
650 | | 1450 4000
00 1500 4000
T50 1850 o nd.
B 800 R 1600






E{E[X Dry Land Farm area

Straw or plastic film mulching

TR R BRI H AL
TR, W CREE) TR SERTORI B LKL 0 I,
BEHEPEAR . AN G, B SR AT
KOOI, GERSREIE. FTHUIREL: SRR SRR, R AL
o LR 8 M B R )

e e e R
x - = e el T ‘-'.. ey, TR e s . 2 ] ‘?
s - | —— — ey AW e i |
e el o= S N =)= — S| s - \ T ¢
; 4 SR ¥ o~ = > [ — = -

P oA
e
. v’

il

| -

N
ey

H x

s
-






AHAEBX Surface Irrigation area
SO+ 1, L MG 3+,

Soil moisture monitor, irrigation and fertilization

schedule, low pressure pipe irrigation
o LA /N MR T B IE AR MR DA R I B, T R4 e 3 R
VEBE1-2UK BELRF 1T F2500kg L I, 7K A2 3R 15 311.875kg/m3.

ey | L | POCIR  BR e
ZH4E >130mm 1 60-70 60-70 L
134 90-130mm 2 60-70 120-140 WA, -
802210 | ;t%f SR~ %Ehﬁ /%éﬁﬁﬁ

L1 “.':‘.I:’%?:<' .
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On tradition, winter wheat: irrigation 4-5 times, 300-400m3 per mu

EHENE: it E-FIFE-E -2 K-k (KR -1k E K GREFRE -
RATK GRITIE) -ZafEsK CREAE)

R K+NES-61K, ~1134-50k, HEREEK807UL L, EHEKELET
300-4007/; /Hi

Irrigation based on soil moisture monitor: irrigation 1-3 times, 150-
200m3 per mu, save N-fertilizer 30%-50%

KN K- HEAE-BIRT-FE R4 7K (BT IR -ZAE0K CREAED
LR +ItE-3K,  FEME IR E > 2-30k CHEIRK) . HKE
2> 311150-20077 /1, A % 30%-50%

Irrigation based on soil moisture monitoring &
Fertilization after irrigation:

Can save 50% water, and 30%-50% N-fertilizer



IKH X
Paddy Field area

HE DB RE M SE BOR, D AR B KA, AN ALEHRE KR b, AME
P THERIA A, I EAE X AT JCH S K R A5 G

gy Ji i, DGR RERR D> T ARG K A R R, ek R AE AR AL A
SAHACRERE, D AR R IR S = SR HES, St =N, RO 4Bk,
R AR AL L TR o

n[47K50%, TER1/3

Fertilization with Water management

(moistening irrigation),

Can saving water 50%, nitrogen fertilizer 30%












Extension



Extension Network

National
Province
municipality
County
Township
Village

300°000 Staff Total, village technician not included
30000 Focus on Soil fertilizer & Water management



Tech training

eTraining: in classes or open-
fields: more than 2 millions
farmers annually

eOrganization: top down

eMaterial: transparent
papers, tech booklets &
VCD




NATESC Training: over 2000
participants on Fertigation training
course annually
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Farmer’s day




In Door Training
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Tech Advocacy

eGovernment
meeting

eTech meeting
eVarious
media, news

paper,
broadcast,
TV et al.
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Field day, Farmer fair, Demonstration




Brief report
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hina Farmer’s
Daily: fertigation
speed up in Inner
Mongolia
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hina Farmer’s
Daily: fertigation
make farmers feel
easy and happy to
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hat to do next?

eNetwork demonstration at
different levels

eTech training with top-down
« More big projects

« Stronger financial support
« Technology standardization



Integrated Management

to Improve Water & Fertilizer Efficiency

Crop
Soil
Water
Fertilizer
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The future of fertilizer in China
Slow release and long effective fertilizer for dry land farm, 1 billion
mu, PAEX, 10141, K AREKEE
Water-soluble fertilizer for precision irrigation, 100 million mu. F§#EX,
e, KITKREKEN
Modified compound fertilizer for surface irrigation, 400 million mu. 7K
G, Mow, KEHAIERIE
Modified compound fertilizer for Paddy Soil, , 400 million mu. 7K H [X,
AfC T, CCHEIAT IR
Soil restore (acid, saline, alkaline, and poison), improve fertility,
disease prevention £ 1= (JRBkELFE)  BHIE. Pt

Drought, cold, freeze, hot wind...stress resisting calls new
fertilizer +5. #%. FHRUR.. s e



The future of fertilizer in China

» Slow release for nonirrigated farmland 1 billion mu
» Instant Dissolve for Fertigation 100 million mu
» New Compound for irrigation 400 million mu
» New Compound for Paddy Rice 400 million mu
» New Fertilizer for Anti disaster relief,
Drought, cold, dry and hot wind...
» New Fertilizer for Soil improvement,

Acid-base salt poisoning)



China fertilizer, including research, manufacture, use
and management, will go to a whole new world!
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Serve you with whole heart!



Prof. Dr. Xiangzhao Gao

Director of Water Saving Agriculture Division
National Agro-Technical Center
Ministry of Agriculture, China
Beijing, 100125

Phone: 86-10-59194533

Fax: 86-10-59194532
Mobile: 86-13901172709




Thank You !
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