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One of the conclusion from Copenhagen Conference:  
•  
Vietnam is one of the most climate affected countries, 
•  
Vietnam ranks sixth in terms of climate risks, measured by death 
tolls and material losses over the ten years ending in 2007, and  
•  
Hochiminh City ranks fifth among large cities in terms of risks 
intrusion should receive high priority.  

  
Abnormal changes of the 
weather 

Length 
 (year) 

Production loss 
(Ton/ha/crop) 

Rainfall in February (>10 mm) 4 0,5 

Temperature in May (>35°C) 4 0,4 

Drought in May (<50 mm) 4 0,8 

 Vulnerability of climate change on Vietnam 



Vulnerability: 
Serious salt intrusion 

Loss due to Salt intrusion on rice 
production in 2005 at MK Delta 
 

Long An province: 4.693 ha affected, 
yield decline 5-10 %,  <1000 ha totally 
lost (100%)= 1.0 Bill US$ 
Sóc Trăng province, 16.500 ha affected, 
= 2.3 Bill US$; 
Hậu Giang province, 9.000 ha affected, 
= 0.6 Bill US$; 

               65 km inland  

Fig 2. Salinity (%) in 2009 and 2010 
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The amount of 
gases will be 

increased by 2 fold 
within 10 years 

(2011-2020) 
compared to those 

of  2000-2010 

Estimating Greenhouse gases emission of Vietnam to 
2020 

CO2 Gas emission 
increased  from 6,7 
% in 1995-2000 to 
10,6 % in 
2000-2005  which 
was  the highest  
emission rate in 
the world 



Impact of Climate Changes to Vietnam 

•  Sea level rising; reducing land areas ; 
•  Reducing Precipitation, more drought; 
•  Temperature raising; 
•  Salt intrusion damages  the productivity of many 

thousand of rice growing areas 
•  Food security is at risk 

An Giang and Hậu Giang 
provinces became salty at the 
same time water decifit is the 
big problem. Mekong river does 
not supply enough water to 
prevent salt intrusion.  

 Impacts of climate change on Vietnam’s 
agricultural systems 

Impacts on Lowlands  



 
 

Impacts on Upland  systems: 
 

• Elevated temperature reduces crop diversification and 
quality of temperate crops 
•  Food security pressure for the whole country 
Constraints of the uplands  
• Low Nutrient use efficiency (N: 40-60%) 
• Degradation of Soil structure; 
• Areas for forest decline; 
• Inefficient erosion control 
• No decision support systems issued; 
• Database for soil and natural resources are not available 
to public; 
• Uncertain agricultural development due to ‘Market-driven’ 
cropping 

 Impacts of climate change on Vietnam  Impacts of climate change on Vietnam’s 
agricultural systems 



1.  Hybrid and screening rice varieties tolerate to salinity, 
drought, heat (rice, soybean); 

 
2. Cropping calendar designing for salinity and drought 
avoiding; 
 
3. Diversifying rice-based systems: (triple rice to double rice 
+ upland crop, or mono rice + shrimp) 
 
4. Increase growing areas by reclaiming acid sulphate soils 
for crop productions;  
 
5. Release improved high yielding animals and poultry (pig, 
cattle, chicken, duck, swan, etc.) tolerant to adverse climate 
conditions  

Climate change adaptation for the Mekong Delta: 
plans and actions  
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Whether farmer’s livelihood  
sustains???? 

2010: 1 ha produced food for 40 persons 
2050: 1 ha will be produced food for  
                                              150 persons 

Early 2010, production of 800,000 ha rice 
lost. MARD suggested to omit one 
cropping season (Spring-Autumn) out of 
three.  

Climate change adaptation and challenges  
for the Mekong Delta 

Maintain rice growing areas 
 but 

production should be higher 



 
 1.  Investigation soil degradation grown to different crops 

2.  Define soil constraints to crop production for major soil types: coastal sandy, 
red soils, grey soils 

3.  Prepare decision support tools for upland soils 

4.  Characterise and investigate soil fertility improvement ability of indigenous 
cover crops for intercropping, mulching, green manures, soil amendment 

5. Using biofertilizers for improving nutrient use efficiency (N, P), reduced impact 
to the environment and protect farmers’ health from pesticide’s risk 
  
6. Hybrid and screening high-yielding varieties tolerant to salinity, drought, heat 
(rice, soybean, cassava, cashew, black pepper) 
 
7.  Release improved high yielding animals and poutry (dairy cattles, pig, cattle, 
chicken, duck, swan, etc.) tolerant to adverse climate conditions  
 

Climate change adaptation for the uplands of 
southern VN: IAS activities  



 
1.  Alternating wet-dry cycle during crop growth has been 

shown to reduce CH4 emission 

2.  Diversifying cropping systems with upland crops 
 
3.  Improving N use efficiency  

 

Climate change adaptation for the Mekong Delta: 
promising  options   

Using biofertilizers, such as BioGro, for 
improving nutrient use efficiency (N,P) 
also showed a reduction in both CH4 
and N2O emission 



Application of Biogro could reduce 
25-40% of N fertilizer usage while 
increases 10-20% yield; thus reduce 
the nitrous oxide emission.  

Application of Biogro will reduce pest 
damage, lodging, saving money for 
pesticide and farmers’ health, 

•  Due to a large amount of N fertiliser reduced,  
the use of BioGro biofertiliser has an 
opportunity to play a role in reducing 
eutrophication of surface waters, nitrate 
contamination of groundwater and 
greenhouse gas emissions   

BIOGRO, an organic bio fertilizer 



Sustaining N-use efficiency in 
rice  using biofertilizer from 

Vietnam received much attention 
from Mr. Robert Zoellick, 

President of The World Bank 

BioGro was  one of 
the 22 winners at 
the Development 
Marketplace 2008, 
The World Bank 
awards. 



Table 1. Contrast analysis of grain yield as affected by N rates and BioGro 
              on an acid sulphate soil of the DTM in Summer-Autumn 2010  

Without Biogro 
N (kg/ha) 

0 45 60 80 107 

With 
Biogro 

N 
(kg/ha) Mean 2.39 2.53 2.95 3.16 3.61 

0 2.65 ns ns ns * * 

45 3.01 * * ns ns * 

60 3.06 * * ns ns * 

80 3.11 * * ns ns * 

107 3.34 * * * ns ns 
 

Effect of BioGro application  on crop production, an example 



Effect of Biogro Biofertilizer and Alternating Wetting-Drying cycle  
on Methane and Nitrous oxide emission  



CLUES PROJECT  

Theme 6:  
 
AWD is a promising option to reduce methane from paddy rice. 
Methane emission rates under continuous flooding (CF) on average 
were about two times higher than that of AWD condition under all P 
treatments. Nitrous oxide emission rates were about 1.5 times 
higher under AWD condition compare to CF.  
 
The most striking results in SA 2013 crop were that triple rice 
system emitted CH4 significant higher than Rice-Maize-Rice system 
at CLRRI but the reverse was true for N2O.  
 
The higher N application, the higher N2O emission rate would be. 
N2O comprised the bulk of GHG emissions in terms of CO2eq, so 
that nitrogen use efficiency should be improved.  
 
CH4 emissions on salt infected soil were 4 times higher than that of 
saline soil. 



Effect of BioGro application  on crop production, an example 

Environmental impact  
•  The use of fish pond mud  and treated water waste as a 

component of the carrier helps to reduce the environmental 
hazard due to aquaculture hence improves the feasibility of 
extension for this biofertilizer. 



Surface runoff due to 
 low infiltration rate 

Diversify cropping pattern 
of a paddy rice field could 
leave stagnic water on the 
surface after a heavy rain 

Climate change adaptation for the Mekong Delta: 
challenges for future studies   



 
 
Cropping pattern diversification of a paddy rice field could 
be harmful to upland crops due to  
     a drop in pH (1-2 units within a week) and  
     an increase in EC (1-2 dS/m) 
leading to crop failure 
 
Soil mineralogy and texture are a consult 

Climate change adaptation for the Mekong Delta: 
challenges for future studies   

Changing in soil chemical properties as a 
consequence of crop diversification and 
alternating wetting and drying 



Thank you very much for your 
attention and Wish our 
proposal a successful 
Winner 

. 


