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Arable land area in the past 10 years
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Per capita arable land area of China compared
with other countries

Per capita land area in China
is only 42% of world
average , 62% of India, 16%
T 8.81 of US
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SSNM is essential for food security in China

* How to manage the very limited arable or marginal land is of
great concern for both government and farmers

e With that, nutrient management is very important for both
increasing crop production and farmers income
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Site Specific Nutrient Management

* SSNM adjusts each agricultural input precisely on the
basis of the specific condition of each operation unit
of the field (Jin, 2000; Jin and Jiang 2002; Huang et
al., 2006)

e The basic principle should be adaptable to any crop
production system, with necessary adjustment of the
specific techniques

—In large scale operation: SSNM+VRT=Precision Ag

—In small scale operation: SSNM+VRT=Regionalized
nutrient management
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Experimental villages

e Ershilipu village, Shanxi

— Maize planting

Taizhang village, Hebei

— - - o Vegetables
B . planting
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Ershilipu village, Shanxi ot

e 245 ha farmland, 443 household farmers, 280 soil samples with
100 m X100 m grid, maize planted
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¢ Distribution of sampling point and farmer plot in the experimental site
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Taizhang village, Hebei il

¢ 55 ha farmland, 182 household farmers consisted of 6 farming
groups, 217 soil samples with 100 m x 100 m grid, vegetable
planted

-
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¢ Distribution of sampling point and farmer plot in the experimental site
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Data analysis

e ANOVA was calculated using SPSS 12.0 for Windows

* The structure of spatial variability was analyzed through
Semivariograms using GS+ for Window 3.1

e Spatial distribution was analyzed through kriging
interpolation using ARCGIS 8.0 software

e Nutrient mapping was made by overlaying farmers’ field
map and contour map of soil nutrients
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Shanxi

Status of soil OM, available nutrient and pH in
the maize production area

The critical values
of soil nutrient
fertility evaluation

Item Minim  Maximum Mean Standard
um Value deviation
value
7.7 8.2 0.1

Ca(mglt) 1363
Mg (mg 1) 142
S (mg I*) 8

Cu (mg I%)
B (mg I!) 0.3 5.0 2.2 0.9

e OM, P, K, Zn, Mn and Fe showed deficiency to different degree

e Great variation existed in soil OM, P, S, Zn and B content with C.V. of
47.5%, 46.0%, 38.5%, 37.6% and 42.0%, respectively e_
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Medium soil nutrient P and K at
western part with maize as former
crop
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Establishing soil nutrient management system based
on integrating fertilization model and GIS

um, 5-7 November 2009, OUAT, Bhubaneswar, Orissa, India. The Role and Benefits of Potassium in Improving Nutrient

GIS based soil nutrient
management system
HFGISES
Version: 1.0
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. . . Shanxi
Corn yield and profit based on SSNM nutrient -
recommendation
Yield Profit
Farmer
D FP SSNM Increase FP SSNM
(kg ha't) (kg ha't) (%) (Yuan ha) (Yuan ha?)
1 7470 8250 104 7866 8414
2 6975 7815 12.0 7272 7823
3 9015 9495 5.3 9720 9839
4 9465 10590 11.9 10260 11206
5 7170 7935 10.7 7506 8036
6 8100 10125 25.0 8622 10595
7 9045 10815 19.6 9756 11492
8 10575 11175 5.7 11592 11855
9 8190 9165 11.9 8730 9443
10 7545 8430 11.7 7956 8561
Average 8355 9380 124 8928 9726
Note: Price for N, P,O;, K,0, MnSO,, and ZnSO,, was 3.3, 4.2, 2.5, 3.0, and 2.5 Yuan kg, the price for maize was 1.24 Yuan kg.
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* Great variation existed in soil NO,~-N, P, K, S, Zn, Mn, Fe, Cu and S contents, respectivelty
* Most soils were deficient in NO,-N, K, Zn and Fe e-
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Hebei

Soil nutrient variation

e Significant spatial
distribution similarities
for soil NO;—N, P, K
and Zn in the vegetable
production area

¢ No obvious differences
within each farming

group

e The higher contents of|
soil NO;—N, P, K and
Zn for Groups 2 and 7
compared to Group 8
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A close relationship between the spatial variability of the soil nutrients and
the vegetable production history and fertilizer application levels

Tabile } Vepelable production history and average lentilizer application ries® for the period X00-302 for each produciion
groap of the vegetable production arca

Production  Number  Production  Fertiltzer application rate (kg ho™" year " |
ETORIp of plots  history e

E s “hiemac: il ire — ,
surveved  (in years)® & hemacal fentiliner Chgamic manure
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“Cornelation ooefficients betaeen sodl NO-N, P and K conients amd tofal application mtes of M, Py and K0 in chemical
fenilizer and organic manure were 0L50, 047 and 043 (p<0U0, o = 207), respectively
"Walaes are the means for the sty period = the standard deviation

¢ The higher contents of soil NO;—N, P and K for Groups 2 and 7 compared to Group 8
resulted from corresponding longer vegetable production histories and the higher and
more intense application of fertilizer
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Possibility of regionalized nutrient management [

e Principle: If soil nutrient
contents in most areas were
within one evaluation class, soil
nutrient contents for all areas
were considered to fall within
one evaluation class.

i l’llfﬂllllhlll =

il

¢ This made it possible to improve
the fertilizer recommendation
from one recommendation for a
15- to 20-ha field to a site-
specific recommendation for
the smaller individual plots
within the field.
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e SSNM increased yield by 12.7% and net profit by 17.4%, reduced fertilizer
cost by 24.3% and saved N fertilizer, improved NUE by 10.3%
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IPNI China Program established 45 SSNM

AHTHEARWE

villages throughout China /

W B WOR A fa] A A

5 I
\
This presentation was made at the IPISS

Management for Food Production, Quality and Reduced Environmental Damage.

o-©UAT, Bhubaneswar, Orissa, India. The Role and Benefits of Potassium in Improving Nutrient



Conclusions

e The great variability in farmer fertilization practices
resulted in the great spatial variation in soil nutrient status

® The great variation in soil nutrient correlated with the
production history and fertilization levels

* SSNM can bring farmers with optimized input for
maximized output from unit of arable land
e Site-specific nutrient management zone

— Family responsibility system (e.g. Shanxi) under the guidance
of soil and fertilizer information system

— Local farming group (e.g. Hebei) or even larger under
regionalized nutrient management

@
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Future Challenge: farmer land size changing

Cy

Comments — Sugg-estions - Ideas 1
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To synchronize crop nutrient need and supply based on
spatial and temporal nutrient variation

@ Large regional nutrient management based on large regional spatial variation
of soil nutrient

@ SSNM based on small regional or small scale nutrient spatial variation

©

In season nutrient management based on temporal variation of soil nutrient

Soil Nitrate-N
<10.0

10.1-20.0
20.1-30.0
-40.0

o 700 Meters
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Large regional NM Site Specific NM Real time NM

Total nutrient need Adjust nutrient amount In season NM e-
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