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Regional share of world increase/decrease in nitrogen, phosphorus

and potassium fertilizer consumption, 2014-2018
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The Asia region is the largest consumer of fertilizer in the
world.

Total fertilizer nutrient consumption in Asia is near 60
percent of the world total, the bulk of which is in East
Asia and South Asia.

The share of Asia in world consumption:
* nitrogen 57.7 percent

* phosphate 57.6 percent
* potash 56.3 percent

There are more people living inside
‘this circle than outside of it.
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Agriculture in South East Asia and South Asia: contribution to GDP

and provision of employment to the labor force

GDP - real .
Country 0 growth rate el comp05|t_|9n, by Lefbar forcg - Agriculture - products
(2014) sector of origin by occupation
(2014)
$746.1 agriculture: 9.3% agriculture: 11.0% | Peninsular Malaysia - palm oil, rubber, cocoa, rice; Sabah -
Malaysia biIIio}1 6% industry: 34.7% industry: 36.0% palm oil, subsistence crops; rubber, timber; Sarawak -
services: 56% services: 53.0% palm oil, rubber, timber; pepper
$692.2 agricubiure LT 3% agricubiure;30:0% sugarcane, coconuts, rice, corn, bananas, cassava
Philippines | To< 6.1% industry: 31.2% industry: 16.0% MRS, S T, Celie b &)
billion - - pineapples, mangoes; pork, eggs, beef; fish
services: 57.4% services: 54.0%
agriculture: 14.2% agriculture: 38.9%
. $2.676 g g palm oil, rubber, poultry, beef, forest products, shrimp,
Indonesia o 5% industry: 45.5% industry: 13.2% L .
trillion - - cocoa, coffee, medicinal herbs, essential oil, fish
services: 40.3% services: 47.9%
iculture: 17.9% iculture: 48.0%
. $510.7 agrlcu ure a?"‘” ure rice, coffee, rubber, tea, pepper, soybeans, cashews, sugar
Vietnam . 6.1% industry: 38.1% industry: 21.0% X
billion = = cane, peanuts, bananas; poultry; fish, seafood
services: 44% services: 31.0%
iculture: 11.6% iculture: 32.2%
Thailand $E.)8'545 0.7% a?r:lc;::stll’lyr:eSZ.G% a?r::::sturyrflﬁi% rice, cassava,‘ rubber, co.rn, sugarc‘ane, coconuts, palm oil,
billion = = pineapple, livestock, fish products
services: 55.8% services: 51.1%
agriculture: 15.1% agriculture: 47.0% L
s $27 | o | ndwnctash | e sson | "o n et e o o
services: 58.3% services: 40.0% i A A A A
$17.62 agriculture: 9.2% agriculture: 33.6% . (T - et barl
china | STS2 1 4| ingustry:a26% | industry S0.3% | " Wheat,potatoes,com peanuts, tea, mile, barley;
services: 48.2% services: 36.1% B ! Bl
agriculture: 17.9% agriculture: 49.0% ) y ) )
. $7.376 N N rice, wheat, oilseed, cotton, jute, tea, sugarcane, lentils,
India L 7.2% industry: 24.2% industry: 20.0% N .
trillion = = onions, potatoes; dairy products, poultry; fish
services: 57.9% services: 31.0%
5 Source: The World Factbook

Farming system approach
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Farming system: SEA and SA regional aspects
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Farming system: SEA and SA regional aspects

Lowland Rice System

1. land fragmentation

2. unbalanced fertilizer use

3. inefficient use of water resources
4. inferior seed quality

5. poor post-harvest management
6. limited farm diversification

7. the absence of adequate local capacity for agricultural product processing

Source: FAO 2001
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Farming system: SEA and SA regional aspects

Tree Crop Mixed Farming System

1. mainly large private sector estates (particularly rubber and later oil palm in Malaysia
and Indonesia) but also significant areas under smallholder ownership and
management (usually a maximum of 2 or 3 ha in size, mostly coconut plantations)

2. Governments established specialized commodity research stations or institutes for
improvement of tree crops

3. crop yields have been rising through the introduction of improved varieties
developed by government research or in some cases by large multi-national

companies involved in the plantation industry.

4. regular applications of fertilizers combined with effective weed control measures are
used in productive, well-managed plantations

5. all these crops require intensive labor inputs for harvesting and processing and
therefore profitability is determined by local labor costs.

Source: FAO 2001

Farming system: SEA and SA regional aspects

Tree Crop Mixed Farming System (smallholder sector)

1. low yield

2. inadequate farmer skills:

* limited support from government extension and specialised research services

» generally inadequate information dissemination and technology development

* very little technology transfer to smallholders from private (multinational)
companies

* lack of methodologies and practises in post-harvest management and processing of

products to maximise quality and price

Source: FAO 2001
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Farming system: SEA and SA regional aspects

Tree Crop Mixed Farming System (trends/forecast)

Given the large reported area of immature trees within the system, the tree crop sector
is expected to continue its moderate expansion.

Prospective annual production increases to 2030 are estimated at:
* 3.4% for oil palm,

e 2.8% for rubber,

e 3.4% for coconut,

* 1.8% for coffee

* 3.8% for tea.

The major factors influencing the future of the tree crop sector:
* international demand and prices for industrial crop products (price of those products
that compete with oil-based synthetic products);

* replacement of labor-intensive and costly harvesting and processing practices through
mechanization for some crops such as rubber, oil palm and tea;

* development and adoption of improved production technologies;

Source: FAO 2001
11

Farming system: SEA and SA regional aspects

Upland Intensive Mixed Farming System

* the most widespread and diverse farming system in the region

* extensive cultivation of fragile slopes without the adoption of appropriate soil and
water management practices

* local infrastructure is generally poorly developed

* links to markets and other systems are scarce (because remote areas)

* extensive crop production with only limited sales of products to meet livelihood
needs

e average incomes are low, creating significant poverty and food insecurity

* rural credit is rarely available

* rural infrastructure is often poorly developed, especially in more remote areas

* access to goods and services is poor

Source:Farming Systems and Poverty, FAO 2001
12
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Farming system: SEA and SA regional aspects

Upland Intensive Mixed Farming System (trends)

* preservation of the natural resource base

¢ improvement of technologies for both crop production and watershed management

* diversification into higher-value products

* development of the rural financial system

* increasing opportunities for improved marketing and off-farm income

* more responsive agricultural support services

» establishment of functioning land markets through the establishment or acceleration
of cadastral and land titling procedures

* establishment or strengthening financial markets to support purchase and sale of land

Source:Farming Systems and Poverty, FAO 2001
13

Balanced Fertilization concept

The term "balanced fertilization" was first introduced by Justig von Liebig in 1840, who
stated that farmers have to add those nutrients to the soil that have been removed by

harvested crops, to be able to sustain high crop yields

In operational terms, balanced fertilization can have three meanings:

* the supply of all essential plant nutrients is adjusted in the proper ratios to crop demand
* the supply of plant nutrients equals the uptake of nutrients by the crop
* the supply of plant nutrients equals the removal of nutrients from the field via the

harvested crop.

14




GAP and BMPs

Good agricultural practice (GAP) is a collection of principles to apply for on-farm production and
post-production processes, resulting in safe and healthy food and non-food agricultural

products, while taking into account economical, social and environmental sustainability.

adverse impacts on human, animal and plant health.

Agricultural Best Management Practices (BMPs) are management, agronomic/vegetative and
structural practices that permit economical and viable production while achieving the least

possible adverse impact on the environment, including water quality. They also minimize possible

15

Best Management Practice development

BMP DEVELOPMENT & ADOPTION

16

Source:IPNI
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Effective Delivery of Fertilizer BMPs

Fertilizer BMPs fall within the larger contexts of nutrient, crop and farm management.
They comprise an interlinked subset of crop management BMPs. For a fertilizer
management practice to be considered “best”, it must harmonize, in a given context, with
the other agronomic practices in providing an optimum combination of farm-level

management objectives

To be attractive to farmers, Fertilizer BMPs have to be:
* practical

* profitable

* productive

* resource use efficient

* socially acceptable

Source:IPNI
17

Effective Adoption of Fertilizer BMPs

To achieve adoption, Fertilizer BMPs must be developed through multi-stakeholder
dialogue involving:

* national government

* local government

* research institutes

* universities

* extension services

* infrastructure services

* nongovernment organizations
* farmer groups

* cooperatives

* input suppliers

* marketing organizations

Source:IPNI
18
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Indonesia: BMP for oil palm

Indonesia is the world’s largest oil palm growers
Medium and small size oil growers represent 60% of Indonesian market

Current average oil production is approximately 3.2 t CPO per ha per year for mature
palm plantations

Leading companies in the industry have regularly exceeded the national average in
recent years and these yields have been achieved over large areas, suggesting that
good management can consistently produce yields that are significantly higher than
current average yields

The International Plant Nutrition Institute’s Southeast Asia Program (IPNI SEAP) tested
the hypothesis that good management could substantially increase yields of mature oil
palm plantations in Indonesia.

A process to deploy a series of Best Management Practices (BMP) consistent with the
guidelines of the Roundtable on Sustainable Palm Oil (RSPO) was developed and tested
on commercial blocks in oil palm plantations

19

Indonesia: BMP for oil palm

After four years, BMP increased FFB (fresh fruit bunches) yield by 4 tons per ha per
year, equivalent to approximately 0.9 t CPO per ha per year.

These gains were obtained on plantations that had an average yield in year four with
standard management of 25 t FFB, which is above average for the region.

The scope for increasing yield on less well-managed plantations or those in marginal
lands should be even greater, especially with improved nutrient management

The application of BMP at a poor site, with poor soil conditions and subject to periodic
drought, increased yields to levels considerably greater than current average yields

Optimal conditions Sub-optimal conditions

35

25 1
20
15 1
10 1

H Reference M Reference

HBMP EBMP

Year1l Year2 Year3 Year4 Year1 Year2 Year3 Year4
Comparison of BMP and reference blocks in oil palm plantations that have optimal and sub-optimal site conditions. (Results are
based on the average tons of fresh fruit bunches per hectare and year obtained from 3 plantation sites in Sumatra and Kalimantan)

Source:IPNI
20
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Indonesia: Plantation Intelligence for oil palm
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« Managers of oil plantations have problems in development of business strategy and in
subsequent management of assets because they are in lack of support for key

decisions (they get too much information but they have too little real knowledge)

« IPNI, plantation partners and input suppliers have developed a process to evaluate
how yield gaps can be reduced through better management and introduced special
tool that can be used to appraise potential yield improvement from Best Management

Practices (BMPs)

21 Source:IPNI

Indonesia: Plantation Intelligence for oil palm
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« BMP tool introduced by IPNI, plantation partners and input suppliers, have clear
effects on oil palm growers convinience because of:

- Trials [‘all things being equal’]
- Nutrient balance calculation [‘required = off take’]
- Deficiency analysis [*...too little too late’]
« BMP tool is built on the information based of commercial operations

« Use of BMP tool was included in KPI’s of oil palm operators
22 Source:IPNI, Uralkali
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Bangladesh: Balanced Fertilization Project
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Fertilizer C ption in Bangladesh, 2001-2014
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Source: Fertilizer Association of Bangladesh

Year NPK Ratio

2001-2002 | 1:0.10:
0.11

2009-2010 | 1:0.10:
0.12

2013-2014 | 1:0.20:
0.23

2014- 1:0.21:
2015(f) 0.26

Bangladesh: Balanced Fertilization Project

24

The Balanced Fertilization project undertaken by Agri Bangla Consultants and input

suppliers in collaboration with the Ministry of Agriculture started in 2009-2010.

application of balanced fertilization and motivate them to use balanced fertilization

. The main activities of the project:

mass media promotion
documentary film screening

distribution of posters and leaflets

setting up of demo plots on the main crops

arrangement of field days
arrangement of dealers conferences

participation in agricultural fairs

. The objective of the project was to make the farmers aware of the benefits of

20/10/2015
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Bangladesh: Balanced Fertilization Project

The national average yield of major crops and yields of the demo and control
plots undertaken by the Balanced Fertilization project.

2005-06 2010-11 2012-13
Crops Nat. Av. | Demo | Control* | Nat.Av. | Demo | Control* | Nat. Av. | Demo | Control*
Paddy T-Aman 2.99 - - 3.40 5.40 4.64 3.45 4.99 4.43
Paddy-Boro 5.15 - - 5.85 6.83 6.06 5.92 7.74 6.83
Paddy-Aus 2.53 - - 2.87 5.28 4.30 3.07 4.74 4.11
Wheat 0.91 - - 2.60 4.18 3.61 3.01 4.04 3.59
Maize 5.30 - - 6.15 8.34 5.13 - 10.02 8.34
Potato 13.82 - - 18.09 | 28.84 26.15 19.38 | 38.08 35.73

25 Source: Agri Bangla Consultants

*-yield goal set by BARC (Bangladesh Agricultural Research Council)

Bangladesh: Balanced Fertilization Project

¢ 361 demo plots were implemented

* The demo plots provided the farmers an

opportunity to see for themselves the results of
use of balanced fertilization.

The average increase in yield in the demo plot
was usually in the range of 5 - 35% compared to
the control plots

The demo plots which resulted in lower yields
compared to corresponding control plots were
analyzed to find the reasons for lower yield. It
was observed that in most cases, external factors
influenced the yields and the lower yield in the
demo plots were not attributable to the fertilizer

dose applied.

26 Source: Agri Bangla Consultants

Bangladesh
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Bangladesh: Balanced Fertilization Project

Government involvement in project’s planning and implementation

* The members of the committee formed by the Ministry of Agriculture participated in the
selection of demo plots and collection of soil samples.

* Officials of the Department of Agricultural Extension (DAE) and Bangladesh Agricultural
Development Corporation (BADC) located in the area regularly visited the demo plot sites
to supervise the demo and the control plots and advise the farmers on the steps to be
taken.

* Members of the Committee, DAE and BADC officials from the head office and officials of
the project visited the plots as and when required to monitor progress.

» Several visits of the project officials, senior officials of DAE/BADC and the Ministry of
Agriculture were undertaken to see the growth of the demo and the control plots.

* This provided the farmers with opportunities to take advice and guidance on their

farming practices and to discuss their problems to find a solution

27 Source: Agri Bangla Consultants

Bangladesh: Balanced Fertilization Project

Government policy changes implemented by project results

1. Significant improvement in the phosphate and potash fertilizers leading to balanced
fertilization resulted

2. Ministry of Agriculture extended support to bring the fertilizer application towards
balanced N:P:K use and formulated policies accordingly.

3. Bangladesh market is extremely price sensitive. Selling prices of fertilizers to the end
users are fixed by the government. To keep non-urea prices within the affordable limit
of the farmers, the Government increased urea price and provided a higher subsidy for
non-urea fertilizers.

4. Consumption of fertilizer in Bangladesh is mainly subsidy driven. The project monitoring
committee involves representatives from the Ministry of Agriculture, Department of
Agricultural Extension, Bangladesh Agricultural Development Corporation and Soil
Resource Development Institute. These are the key decision making bodies of the
government for preparing demand forecasts of fertilizers and recommendation of

28 fertilizer subsidy.
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Conclusion

29

Improving farm management to meet an industry-based Best Management
Program generally gives positive benefits but external support may be needed to
encourage this change.

However, the economic benefits of Best Management Programs alone may not be
large enough to drive adoption. The benefits from changing management practices
also varies between farms, so the cost-effectiveness of changes can differ
significantly across practices, farms and industries. This means that there is a
challenge to find the most efficient solutions that will deliver improvements where
they achieve the largest benefits.

The transaction costs associated with changing management and the largely risk-
averse nature of agribusinesses are factors that can prove significant barriers to
adopting improved practices. Increasing adoption rapidly and in cost-effective

ways remain key challenges.
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