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Rationale  

Open-field burning of rice straw is a major problem in intensive rice cropping systems. It can lead to 

environmental pollution, unsustainable cropping, and increased greenhouse gas emissions (GHGE). It 

also prevents farmers from creating additional value from rice straw. Implemented in February 2016, 

the BMZ-IRRI Rice Straw Management Project will continue until 2019. The project aims to (1) assess 

different straw management options including their value adding potential and environmental footprint; 

(2) provide information and training to farmer intermediaries including the National Agricultural 

Research and Extension Systems (NARES) for encouraging and advising farmers to use best straw 

management practices; and (3) provide information to policymakers for creating an enabling 

environment for the implementation of best practices for rice straw management.  

During the first year of implementation, baseline studies were conducted to assess current straw 

management technologies and practices and new technologies undergoing field-testing or available in 

the research pipeline in Cambodia, Philippines, and Vietnam. This meeting gathered the major project 

stakeholders to review the 2016 activities and update the action plan for 2017. A study tour and training 

on related practices, such as straw collection, storage, trading, processing, and mushroom production, 

were organized for selected project partners. 

Objectives  

1. Review the 2016 activities: achievements, constrains, lessons learned, and developments.  

2. Update action plans for 2017. The priority is based on the evaluation of 2016 activities and will 

include further adaptive research and business model development. 

3. Conduct field visits and training on related rice straw management practices that were 

prioritized during the first year of project activities, such as straw collection, storage, trading, 

processing, and mushroom production. 

Field trips 

1. Binh Minh Cooperation: rice straw processing plant 

At one of the rice straw processing plants and warehouses of Binh Minh Cooperation in Tien Giang 

province, participants were exposed to several straw processing and management technologies. 

According to the owner, this business of rice straw preprocessing and trading was established in early 

2016. Little more than a year later (March 2017), the business has three processing plants and 

warehouses with a scale of 0.2-1 ha per each warehouse. The company’s operations involve mainly 

straw collection, storage, compacting, and transportation.  

The company mainly sells straw to dairy farms from 200 to 2,000 kilometers away. To reduce 

transportation costs, small round straw bales (10-13 kg/bale) are compacted into larger square bales 

(110-140 kg/bale). Figure 1 shows the machine used for compacting 11 small roller bales (12 kg/bale) 

into a compacted square bale.  
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Fig. 1. Method for rice straw compacting. 

This technology can increase the density of the square bales by 4 times in comparison with the small 
round bales. This bale densification contributes , not only to reduced cost of both transportation and 
storage, but also reduces required storage space. Based on the information provided by the company, 
we estimate that a business with one compacting system can generate a net profit of USD 30,000 to 
40,000 annually to recover the investment cost in about 1 year. 
 
In collaboration with Tien Giang University and Nong Lam University under the management project,  

Binh Minh Cooperation is testing some newly preprocessed products, such as chopped straw bales and 

ensilaged straw packages. Figures 2-4 present some other photos from the tour.  

 

     

    Fig. 2. Rice straw chopper.                  Fig. 3. Rice straw baler for chopped straw. 
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Fig. 4. Rice straw packaging. 

 

2. Cuu Long Green Energy Joint Stock Company: rice straw pelleting 
Another company, Cuu Long Green Energy Joint Stock Company (Figure 5), is commercially producing 

pellets from rice husks for energy generation. It sells the pellets to the markets. The company 

cooperated with the BMZ-IRRI project for piloting pellet production from rice straw to be utilized as 

animal fodder.  

 

 

Fig. 5. Participants visiting Cuu Long  
Green Energy Joint Stock Company. 
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At the factory, the participants were shown the pellet production process, which uses a rice husk 

pelletizing system (Figure 6). First, ground straw is mixed with other ground cattle feed, such as rice 

bran, maize, fish bone, etc. This trial technology has generated several advantages, including a high-

density product and cost reduction in packaging, storage, and transportation. However, since this 

product is aimed at feeding cattle, further studies are needed to determine just how well cattle will eat 

and digest it.   

 

Fig. 6. Husk-pelleting machine used for the rice straw pellet trials. 

3. Tu Thao Export Straw Mushroom Food Processing Company,  Ltd. 

The third site visited was the Tu Thao Export Straw Mushroom Food Processing Company in Chau Thanh 
district of Soc Trang province (Figure 7). This is the top-ranking company in processing and exporting of 
straw-based mushroom products. The participants were exposed to mushroom processing technologies 
and inspected packaged products, such as salted mushrooms and different packaged products for 
transporting to foreign markets such as China, Japan, Korea, USA, and some European countries.  
 

Welcome remarks from Duong Duy Dong     

Prof. Duong Duy Dong, vice president of Nong Lam University (NLU), welcomed the participants. He 

mentioned that, while most Asian countries are familiar with rice production, they do not know much 

about sustainable straw management. That is why this event is important in terms of economic activity 

and protecting the population from pollution caused by the open straw burning. He stressed that straw 

and other by-products could be useful to augment livelihoods, but farmers still lack the competence in 

producing high-quality rice and rice by-products without harming the environment.  

Dr. Dong said that farmers should know how to use and produce their by-products efficiently and then 

to make them more competitive in the market. “NLU is excited to see how to deal with the straw 

problem on a wider scale,” he added. “Nong Lam means Agriculture and it aims to continue 

collaboration with IRRI.”  He pointed out that NLU experts Nghi and Hung are relentlessly seeking ways 

to contribute to improving agricultural production in the country. Prof. Dong hopes that NLU will find 

ways to identify what needs to be done and how to work even closer with IRRI and others.  
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Fig. 7. Field trip to Tu Thao Export Straw Mushroom Food Processing Company.  

 

Introduction to the project  

Martin Gummert from IRRI, one of the projects lead scientists, provided an overview of the institute’s 

work built on long-term institutional partnerships, such as with the Philippine Rice Research Institute 

(PhilRice), MAFF in Cambodia, and NLU and other institutions such as SIAEP in Vietnam. Collaboration 

often started with work on component technologies. Then a postharvest systems approach was included 

supporting measures such as business models for the use of new technologies and, more recently, 

sustainability issues. However, mechanization of harvesting via combine harvesters created new 

problems, particularly in straw management. The combines leave a lot of straw in the field compared to 

stationary threshers that leave straw easily collected in a pile in one location. These new problems often 

led to new projects. This was the case with the Rice Straw Management Project, which started about 1 

year ago. It has made great progress in Cambodia, Philippines, and Vietnam. Gummert reinforced that 
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this workshop is a good opportunity to assess the achievements of 2016, learn from each other, and 

develop action plans for 2017. 

1. Setting the scene  

Gummert presented the project’s current initiatives. He said that there are many opportunities in using 

rice straw and these would entail prospects not only to add value but also to potentially reduce negative 

effects somewhere else in the rice production system. “As we conduct our research and try different rice 

straw management practices and options, we need to consider in a holistic way looking at their effects 

on rice production and on the environment,” he said. “These are the project’s goals.” 

The project started with the assumption that burning rice straw in the field is not sustainable because it 

causes pollution and GHGEs. The project aims to quantify some of the issues and establish some basic 

data on the sustainability questions and to develop and test options for how to manage rice straw more 

sustainably. There are many options for straw management including technical ones inside and outside 

the field (technically, environmentally, and economically). This project is the first to look at rice straw 

management in a holistic way. 

Gummert outlined the project’s five output packages: (1) technologies and business models for rice 

straw management, (2) carbon footprints measured from different rice straw management options at 

the field level, (3) new options for rice straw management carbonization and combining it with 

composting, (4) sustainability assessments, and (5) communication to farmers for adoption and to 

government for policymaking.  

Experiments have been conducted at IRRI to understand the sustainability factors tied to different field 

management options. One experiment on straw incorporation and burning revealed that burning rice 

straw generates lower GHGEs when the whole rice production system is taken into account. However, 

GHGEs are just one aspect of sustainability, which is described in three domains—environmental, 

economic, and social sustainability. Human health is an important factor because burning causes air 

pollution and is a health hazard. We need to look at all the data carefully to identify appropriate 

sustainable straw management options.  

The health effects of rice straw management have not yet been studied, but the Life Cycle Assessment 

(LCA) calculates a health index, which is a starting point. Assessing straw management options should 

include looking into all three sustainability factors. “Since this is pioneering work, we are learning,” 

Gummert pointed out.  

When using the Eddy Covariance (EC) technique, which measures the flux of gases from a large area 

over time by extrapolating the data, measuring emissions from field burning can be problematic. The 

burning period is short and, when there is wind, smoke moves away and it cannot be measured 

accurately.  GHGEs from the field trials were successfully measured using the EC technique. The 

objective was to assess different effects of burning straw during the fallow period. 

Gummert summarized key project activities planned during the 2016-19 period. Due to limited time, the 

details were handed out in advance. Link to the presentation: 
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https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8

Z3g6NjU0Nzc2NGMwNzdlNzU0  

2016 activities1. Cambodia  

Dr. Meas Pyseth pointed out that the straw technologies are new in Cambodia. Few documents on the 

topics have been translated into Khmer and made available. Therefore, he proposed that the project 

consider major information dissemination in Cambodia.  

Few farmers in Cambodia are aware of rice straw’s potential value. The project can give them ideas to 

avoid straw burning and to increase their incomes through by-product sales, using the good experiences 

in Vietnam (management, business, and use).  In March 2016, the Cambodian team joined the kick-off 

workshop in Can Tho and the field day and seminar at the Cuu Long Rice Research Institute. After being 

exposed to Vietnam’s established straw collection technologies, the team decided to purchase a 

Japanese baler and use it for demonstrations.  

Dr. Pyseth provided updates on training activities in Cambodia, including training and field days 

conducted in Battambang, particularly in the Don Bosco Centre and Farm (30 April 2016). Activities there 

included baling and demonstrating the flail chopper and rotary mulcher to accelerate decomposition 

and aid shallow incorporation of straw into the soil. Some participants expressed interest in these 

technologies. Such training was conducted in Battambang and Svay Rieng provinces. In 2017, Dr. Pyseth 

and the team are also planning to conduct demonstration activities in Banteay Mencheay.  

Dr. Pyseth produced extension and training materials on rice straw management and translated some 

project materials into Khmer (e.g., IRRI factsheet and information on the rice straw baler). He also 

developed a manual on using the STAR mini straw baler that was imported into Cambodia and on laser-

guided land leveling.  It is highly important to make such educational materials available to farmers and 

he appealed for the project to produce more for Cambodia.   

Stakeholders have been amazed and impressed about the technologies and activities initiated by the 

project. They learned new things and many plan to invest in the technologies, using them to provide 

contracting services. They want to learn more about market prices of the machines and their uses. Many 

leaders showed interest and have asked for assistance. Similar activities should be implemented to raise 

awareness and initiate outscaling in Cambodia. Although farmers can increase their incomes in the short 

term, they need this technology to help reduce the impact of climate change by minimizing greenhouse 

gas emissions.  

As a side note, Pyseth mentioned that, in Cambodia’s intensified rice production areas, farmers are 

using more pesticides and so they do not eat their own rice but prefer rice for consumption produced in 

less intensive production systems.  

Link to the presentation: 

https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8

Z3g6ZmZlNzFhMTVmYWU2MjQ2   

https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8Z3g6NjU0Nzc2NGMwNzdlNzU0
https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8Z3g6NjU0Nzc2NGMwNzdlNzU0
https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8Z3g6ZmZlNzFhMTVmYWU2MjQ2
https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8Z3g6ZmZlNzFhMTVmYWU2MjQ2
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2. Philippines  

Dr. Ceasar Tado reported that rice straw management initiatives in the Philippines are either neglected 

or not dealt with in a holistic manner. The project has provided an opportunity to start looking at the 

whole system. In 2016, rice production in the Philippines was 13 million tons, which is 75% of the rice 

production. The data often quoted are based on a paper published in 20091, i.e., 95%, of the straw in the 

Philippines is burned in the field. Is this still true today? If so, it demonstrates that there are 

opportunities for better rice straw management. It can be incorporated into the soil during land 

preparation or can be used as feed stock for ruminants, mulching material for vegetables (onion and 

garlic in Nueva Ecija), or a substrate for mushroom production. It can also be a source of bioenergy as 

the raw material for industrial processing. IRRI introduced papermaking using rice straw 30 years ago, 

but it did not take off; that might be worth revisiting. Rice straw can be also used as a substrate for 

vermi composting.  

Challenges in rice straw utilization are (1) the high moisture content of the straw during the wet season  

especially in the south, (2) high labor cost for collecting and processing, (3) lack of storage (technology 

and facility), and (4) farmers‘ dearth of knowledge for adding value via producing by-products.  

We will conduct assessment on rice straw management options in the country’s major rice-growing 

areas including Nueva Ecija, Ilocos Norte, Isabela, Iloilo, and North Cotabato provinces.  

During the past 8 years, harvesting practices in Nueva Ecija have changed drastically. In 2009, through a 

government program, PhilRice distributed 16 mini-combine harvesters.  As a result, nearly 70% of the 

farmers changed their practices from manual cutting and machine threshing to using these combine 

harvesters. The cost of a combine harvester is USD 300-350 per hectare per season. Around 33% of the 

farmers interviewed in Nueva Ecija are owners of combine harvesters and most also provide harvesting 

services to their neighbors. Straw management practices increasingly include incorporation into the soil.  

Based on the project’s assessment, straw burning has significantly decreased to 28%, with the majority 

of farmers now incorporating straw into their fields. This significant decline in open-field burning, 

compared to the data of Gadde et al (2009), can be attributed to the policy and institutional initiatives of 

the Philippine Department of Agriculture and PhilRice, which actively promote straw incorporation 

instead of burning. Incorporation is now 53% during wet season and 46% during dry season. While straw 

incorporation is agronomically better than burning, Dr. Tado stressed that trial results revealed that the 

GHGEs coming from straw incorporation should be closely examined.  

Dr. Tado recommended the following activities for straw management research in the Philippines: (1) 

assessing management options in four other top rice-producing areas; (2) promoting other straw uses, 

such as mushroom production, feedstuff for ruminants, and organic fertilizer production, which will 

provide income opportunities; and (3) promoting better practices in straw production because many 

farmers don’t know that they can earn income from the straw. Dr. Tado proposed more training and 

                                                             
1 Gadde et al. 2009. Rice straw as a renewable energy source in India, Thailand, and the Philippines: Overall potential and limitations for energy 
contribution and greenhouse gas mitigation.  Biomass and Energy. 33:11 (1532–1546). 
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information dissemination to help farmers understand and appreciate alternative straw uses. So, a 

strong communication strategy is needed. PhilRice will pursue research on alternative straw uses; 

develop efficient straw collection equipment, and conduct life cycle assessments on different straw 

management options in the Philippines.  

Link to the presentation:  

https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8

Z3g6NThmNGJiNDYxYTlmODI1ZA   

Discussion on Cambodia and Philippine presentations  

Martin Gummert: The presentations show that we tend to focus on introducing component 

technologies but then are not aware of what happens afterwards. If this project can bring about a more 

holistic approach towards introducing new technologies, it’s already a very good outcome. Like Vietnam, 

I think Cambodia and the Philippines can sort out rice straw problems by themselves. However, IRRI can 

facilitate learning more quickly for all.   

Gerald Hitzler: The cost of combine harvesting in the Philippines is quite high.  

Ceasar Tado: That is the reason why the Philippines has a challenge regarding competitiveness in rice 

production. Our labor costs are among the highest in Southeast Asia. That’s about 10% of the rice yield 

and that is for harvesting alone.  

3. Evaluation of rice straw treatment with Trichoderma spp. in Mekong Delta 

On behalf of Dr. Duong Van Chin, Ms. Tran Nguyen Ha Trang from the Loc Troi group shared the results 

of experiments and evaluation of rice straw that has been treated with the indigenous fungus 

Trichoderma spp. that is supposed to lead to faster decomposition of the rice straw for easier 

incorporation. The experiments were conducted at Dinh Thanh Agricultural Research Center (DTARC) 

over two seasons, summer-autumn 2016 and winter-spring 2016-17 to quantify the management effects 

of different rice straw treatments on rice growth and yield, soil fertility, and methane emissions in the 

field under normal conditions in the Mekong Delta of Vietnam.  

Methodology: The experimental design involved three treatments and five replications laid out in a 

completely randomized design. Data on rice plant growth, yield components, yield, and GHGE were 

recorded. The three treatments were: (1) incorporation of chopped straw with Trichoderma, (2) removal 

of straw and incorporation of stubble without Trichoderma, and (3) in-field burning of rice straw 

(control).  

Results: There were no significant differences among treatments on rice plant height, measured at 20, 

40, and 60 days after sowing (DAS) and after harvest. The average height at these stages was 24.0, 49.9, 

69.0, and 86.2 cm. There were no significant differences in the number of tillers at these stages. 

Regarding GHGEs, the rate of CH4 emission in the first treatment (T1) was not significantly different from 

the other two treatments. There were no significant differences across treatments for N2O and CO2 

emissions. However, the CO2 emission equivalent per kg for rice straw incorporated into the rice field 

with Trichoderma in T1 was significantly higher than in T3.  

https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8Z3g6NThmNGJiNDYxYTlmODI1ZA
https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8Z3g6NThmNGJiNDYxYTlmODI1ZA
https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8Z3g6NThmNGJiNDYxYTlmODI1ZA
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After one season, it was found that there was no significant effect on different rice straw management 

techniques on rice growth and yield and GHGE. This experiment may be continued in the same field to 

compare the accumulated effects on rice growth, yield, and soil fertility in the winter and spring seasons 

of 2016 and 2017. 

Link to the presentation: 

https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8

Z3g6ODYwMmY2YWM5ZDQ1OTU5   

Discussion  

Marin Gummert: The results show more emissions from incorporated straw than from open-field 

burning, similar to trial results at IRRI. It also depends on the off-field rice straw management; emissions 

need to be included. On the production side, water management should also be considered.  

Pham Van Tan: Based on these results, we can have recommendations for better options on using of 

rice straw.  

4. Management practices and procedures for growing mushrooms in rice 
straw in Vietnam  

Mr. Le Vinh Thuc presented mushroom-growing procedures, requirements of mushroom straw 

production, and results from interviews of straw mushroom stakeholders to identify the cost of 

producing straw-based mushrooms in Vietnam. The data will help develop good practice 

recommendations.  

Mushroom growers interviewed produced up to three batches annually. The rice straw was collected 

from An Giang, Ving Long, Can Tho, and Tra Vinh provinces.  A list of pesticides was provided. One 

problem was that farmers did not practice proper timing for pesticide application. As soon as they saw 

insects, they immediately sprayed chemicals. Fields not treated with chemicals result in better quality 

straw for mushroom production. 

Farmers from Can Tho produce mushrooms in a conventional manner. They know from experience but 

need to be vigilant of the safety requirement for consumers. Trials and demonstrations on the improved 

practices of rice straw mushroom production in different areas and countries were proposed. 

Link to the presentation: 

https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8

Z3g6YjVkYTExY2ExNjMwYzVi  

5. Carbonization of straw (biochar) as a pioneering approach for lowering 
carbon footprint and increasing  farmers’ income 

Simon Munder from Hohenheim University presented the current experimental set up at IRRI for straw 

carbonization and composting. He provided an overview of the carbonization experiments (collection of 

char, process control/automatization, process emissions), composting experiments (compost mixture, 

https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8Z3g6ODYwMmY2YWM5ZDQ1OTU5
https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8Z3g6ODYwMmY2YWM5ZDQ1OTU5
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process surveillance, and control and process emissions), and life cycle assessment (inventory analysis, 

goal, and scope;  mass flow). This is a pioneering approach to lessen the carbon footprint and increase 

farmers’ income. Carbonization is not a stand-alone solution; it needs to be combined with composting. 

As of now, such combination is difficult because the chemical properties are complicated and so the 

right combinations have not yet been established. 

Current investigations include using a reactor for an automatic charring process and the construction of 

a compost turner at IRRI. Key parameters considered for building the compost turner are composition of 

the organic material mix, gaseous emissions, and liquid emissions. The study on life cycle assessment 

will use 1 ton of rough rice produced as the basis. A standardized methodology will be established for 

estimating environmental impacts.  

Link to the presentation: 

https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8

Z3g6NDc4OTMwMWQwYjM5ZDk5  

Discussion  

Martin Gummert: The carbonization and the composting are part of the upstream research component 

of the project, including the LCA. This is a new way to look at things 

Phan Hieu Hien: In rice straw burning, 3 tons of GHGEs are released, whereas in carbonization, only 2 

tons are released. The rest is brought back into the soil, which will be released from there over time.  

Simon Munder: This can vary. During the next 10 years, you will lose part of that carbon again. But 60% 

is stable, which will not be released for another 10,000 years.  

Hien: Carbon as a solid content in straw is only 20%. And 70% is released into the atmosphere.  

Munder: Of course, and we will measure that. Then we will assess whether it is a good process 

alternative?  

Elmer Bautista: After getting the standards right and minimizing emissions into the environment, do you 

have a plan to develop a machine that farmers can use?  

Munder: That is the goal. What we want is to come up with a bale that can be processed, then loaded 

into the carbonizer to produce carbonized straw.  

Gummert: Three components—sustainability, economic, environmental, and social—are of interest. We 

do not yet have a lot of answers to these questions, particularly on social sustainability. However, we 

are working on them as part of this project and the Sustainable Rice Platform (SRP).  

6. Development and evaluation of solar-assisted Dryers for round straw bales 

Rice straw collection in the dry season is no longer a problem. However, in the wet season, collection is 

difficult and the collected straw is wet. It must be dried before it can be used as cattle feed and for other 

purposes. Mr. Le Quang Vinh presented a research initiative from the Nong Lam University that is 
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looking into the potential of applying solar-assisted dryers for wet round straw bales. They finished one 

batch in 10 consecutive days.  

Drying straw bales using the solar bubble dryer (SBD) was also tried. Some lessons learned were: drying 

time takes too long; it may lead to low capacity; and the process is difficult to mechanize. Solar energy 

as an auxiliary heat source for drying straw is an appropriate option. In-storage drying technology could 

be applied to the bales, however, if they have very high moisture contents, it takes a long time, which is 

costly. 

Shortening the drying time will help increase amount of straw that can be dried. In this case, reversible 

airflow dryers might be used for drying the bales. The high drying costs are a real barrier for promoting 

dryers for wet straw. The trials show that, for the time being, drying straw is not economically feasible. 

Link to the presentation: 

https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8

Z3g6NmFhZDNmMmNhOGE2NTVkOA  

Discussion  

Pham Van Tan:  I suggest we should not try drying straw during the rainy season. We can store it for 

silage production to feed animals.  

Martin Gummert: The bottom line of this research is that drying straw is not economical. Even if the 

drying cost looks reasonable, one needs to look at the whole picture and include collection and handling 

costs. It depends on how the straw is used. We have to look at the straw by-product market and develop 

the technology around it.  

Participant: Wet straw has a contamination problem; we can lose VND 6 million per ton of straw. Think 

about other options.  

7. Densification of straw and processing straw pellets for cattle feed 

The project is working on further densification of straw bales to reduce transportation costs and making 

straw pellets for cattle feed. A precondition for producing briquettes or pellets is that the straw must be 

chopped before compaction. A simple straw chopper using round bales as the source has been designed 

and tested. The chopper capacity during testing was 143.0 kg/hr.  

In the pilot project on processing straw pellets for cattle feed, the total cost was VND 2,810/kg 

consisting of 70% of the feedstock cost. Production cost was VND 510/kg. Nutrient analysis of the straw 

pellets showed 50% straw mixed with 50% cattle feed (treatment 1), 60% straw mixed with 40% cattle 

feed (treatment 2), and 70% straw mixed with 30% cattle feed (treatment 3). Plans for 2017-18 include 

optimization of the straw densification system and the straw chopper. A business model with a 

complete equipment processing line will be set up.  

https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8Z3g6NmFhZDNmMmNhOGE2NTVkOA
https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8Z3g6NmFhZDNmMmNhOGE2NTVkOA
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Link to presentation: 

https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8

Z3g6MmVlZDU3YTgzOGVmNjFhYQ  

8. Best practices for straw management:  Lifecycle assessment (LCA) 
initiatives  

Dr. Nguyen Van Hung from IRRI presented an LCA-based comparative analysis of different rice straw 
management practices based on rice yield, head rice recovery, energy balance, GHGE, and human toxic 
air pollution. Toxic air pollution was considered to be one environmental impact indicator identified by 
the human toxicity index through benzene equivalents (carcinogens) and toluene equivalents 
(noncarcinogens). This index was quantified in the amount of 1,4 dichlorobenzene (kg 1,4-DB-eq), using 
the conversion factors described in the corresponding presentation with using the link bellow. The 
research was conducted for four scenarios: (1) complete removal of straw from the field, (2) partial 
straw removal, (3) incorporation of all straw, and (4) in-field straw burning . Results illustrated 
incorporation of all straw caused 20-30% higher GHGE than other practices do. In-field straw burning 
caused not only higher GHGEs than the straw removal practices, but also emitted higher toxic air 
pollution. Furthermore, the net energy generated from burning was lowest because of nutrient losses.  

Link to the presentation:  

https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8

Z3g6MTQwMjVmZTRiZDY5OWM5Ng 

9. Updates from Better Rice Initiatives for Asia (BRIA) 

Ms. Nguyen Ngoc Son gave an overview on the BRIA project funded by GIZ. It is a public-private 

partnership initiative implemented across countries in Southeast Asia. BRIA works along the rice value 

chain process from input to processing to market. BRIA aims to improve farmer income by up to 22%. 

BRIA works closely with local authorities and cooperatives.  

The project facilitates engagement with millers and processing and food companies to develop contracts 

with farmers. Input suppliers are also involved. BRIA gives only recommendations with no 

endorsements. In Vietnam, the project is working in Dong Thap, Tien Giang, and Nghe An provinces 

where 10 cooperatives with large fields were selected as the target groups. The size of cooperatives 

depends on the size of the province. For cooperatives with potential for the rice straw project, we are 

engaging with our straw collector in our cooperative to help increase farmers’ income.  

Discussion  

Phan Hieu Hien: What is the advantage of having a cooperative system?  

Nguyen Ngoc Son: A cooperative allows famers to conduct business everywhere and it improves their 

capacity. The Vietnamese government has supported the cooperative leaders and provided policy 

frameworks for cooperative to work. Until now, we have several cooperatives, whose businesses are 

doing well. Their business operation is quite good. Some cooperatives are still starting. Some have 

capacity in operation and finance.  

https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8Z3g6MmVlZDU3YTgzOGVmNjFhYQ
https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8Z3g6MmVlZDU3YTgzOGVmNjFhYQ
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Martin Gummert: BRIA is envisioned to be one of the main partners to outscale some of the project’s 

research outputs.  

Follow-up: Gummert and Hung will visit the BRIA office in Ho Chi Minh City on their next visit to 

Vietnam. 

10. Determining future market prospects for rice straw and straw by-products 

Isabella Kremer from Hohenheim University explored additional markets for rice straw. She provided an 

overview about the planned workshop on rice straw markets in the coming months. Participatory 

workshops will be conducted in Cambodia, Philippines, and Vietnam to get more qualitative insights 

from stakeholders into rice straw value chains and the issues affecting them. Practical strategies will also 

be developed to upgrade value chains and identify the most promising market options. The workshop 

will use the methodology outlined in the book, Wide learning for inclusive agri-food market 

development—a guide to multistakeholder processes for linking small-scale producers to modern 

markets. “We will conduct value chain mapping, establish key drivers, trends, and opportunities that 

may affect future rice straw markets,” she said. An exercise on exploring future scenarios will be 

conducted. Upgrading strategies will include asking participants what needs to be done to achieve the 

desired scenarios and avoid any negative ones. Participants were given a form on which to list potential 

key rice straw market stakeholders to invite to the workshop. 

Link to the presentation: 

https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8

Z3g6MmE4NjczMzY3NzRiMzc3ZQ  

11. Rice straw value chains, business models, and outscaling 

Martin Gummert presented an overview of rice straw initiatives of other organizations. He emphasized 

that it would be a good opportunity to have some of them more involved in outscaling the rice straw 

management options verified by the project. The project has a limited budget, but through cooperation 

with other projects, we can tap into additional resources for scaling out. As of 1 January 2017, the Global 

Rice Science Partnership (GRiSP) was replaced by CGIAR Research Program, RICE. A new component of 

RICE is a flagship project for value chain upgrading, which has strong focuses on business models and 

value chain support services. It also has an activity cluster, Processing and novel products, which includes 

rice straw.  

The business model development for outscaling is part of Output 1: Technologies and business models. 

Business models are useful tools for outscaling. We can use the laser leveling business models 

developed in the IRRI-ADB (Asian Development Bank) postharvest projects as an example. As a general 

framework, we are using the business canvas that Alfred Schmidley introduced in the ADB projects. It 

structures a business model in four domains: (1) the value proposition (for example: cost saving from 

better leveled fields), (2) the customer domain (customers, customer relationships, market channels), 

(3) the business/firm (hardware, management, and people), and (4) the financial domain with costs 

(depreciation, salaries, operating) and revenue (service fees). The business model describes how an 

https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8Z3g6MmE4NjczMzY3NzRiMzc3ZQ
https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8Z3g6MmE4NjczMzY3NzRiMzc3ZQ
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enterprise creates, captures, and delivers value to a customer. In 2017, we are aiming at documenting 

business models for straw management so that the documentation can be used to transfer them across 

countries and to outscale them.  

Gummert also explained some definitions of key concepts related to business models, highlighting the 

differences between business models, business plans, and business cases, because there is usually a lot 

of confusion about these terms. We need a common understanding in our project. There are different 

types of business models seen in similar markets including, among others, farmer, cooperative, 

contractors, and government service provision business models. There is a lot of historical evidence for 

some models working better than others and we should draw on those experiences when documenting 

our rice straw management business models.  

During the inception workshop in 2016, we had already defined different business models that either 

already exist or that could be developed (Table 1). One established model back then in Vietnam was a 

contractors’ business model for straw collection using balers; another was for mushroom production. 

Potential business models highlighted included making pellets to be used for energy, biogas production 

from rice straw, etc. The task for 2017 will be to document at least one more business model. One 

question is whether or not we should develop and pilot a new business model. After the rice straw 

market workshop, when additional products have been identified and rated in terms of potential, we 

can revisit that question.  

Table 1. Potential business models identified during the inception workshop and actions 
taken in 2016. 

Business model Type* Status of development / verification Suggested  in 2016 Action taken in 2016 

Rice straw collection 

using balers 

C Already implemented in Vietnam Initial BM for out-

scaling 

Baler transferred to 

Cambodia 

Mushroom production F, E Already implemented in all countries Initial BM for out-
scaling? 

Assessment, training 
modules 

Biogas ? Part of SUPERGEN project,  
Projects in Vietnam; still at research 

stage? 

 Cooperation with UPLB, 
students 

Mushroom + biogas F, E SUPERGEN project, research stage  Not followed through 

Composting F?, E Already implemented Initial BM for 

outscaling? 

 

Carbonization / C 
sequestration 

? Projects, question about monetary 
benefits for farmers 

????  

Carbonization + 
composting 

E ? Output 3 of BMZ project; first results in 
2017 

Output 3 Ongoing at IRRI 

Combustion + 
carbonization 

E ? Initial results from furnace at IRRI; 
questions about quality of carbonized rice 
straw 

  

 * Business model type: C = contractor; F = farmer; E = entrepreneurial. 

As an example, Gummert quickly presented a business model for straw-based mushroom production 

already analyzed and documented by the project. The next step is to conduct the training course after 

this workshop and to optimize the training materials for the rice straw-based mushroom growing 

business model.  
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Link to the presentation: 

https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8

Z3g6NzMzNzhiOTVkODBhMzcxYQ  

Planning for 2017  

During the morning of Day 2, Gummert presented some feedback from the Day 1 presentations. It was 

clear during that off-field straw management is, and will remain, a challenge in the wet season because 

the wet straw is difficult to collect and it is not economical to mechanically dry the straw. We might 

have to look at different rice straw value chains for the two distinct seasons. There are indications from 

research and from a dairy company (TH True Milk) that straw silage could be a potential solution on rice 

straw collection and eliminate the need for drying /processing in the wet season.  

Straw used as animal fodder is of major importance in Vietnam. Initially, except for some information 

exchange with the International Livestock Research Institute (ILRI) in India, animal feedstock was not 

included in our project design because it is a complex topic with many researchable issues, which we 

could not address with limited project resources. Straw pellets for animal feed became a small research 

topic in 2016 and some feeding trials were conducted. However, due to their simplicity, the trials didn’t 

allow assessment of pellet quality for animal fodder. One participant highlighted animal welfare as a 

potential topic to discuss. Feeding trials are beyond the project’s capability in terms of know-how and 

budget. Therefore, we are exploring potential collaboration with ILRI in Vietnam. Research questions 

include feeding pellets (are they actually good feed for ruminants?) and silage technology since we have 

a lot of questions about silage quality, required straw moisture contents, economics, etc. Additional 

aspects should be taken into account, such as environmental issues, since silage technologies usually use 

a lot of plastic films and Indonesia, Philippines, and Vietnam have been in the media recently as major 

contributors to the plastic waste in the Pacific Ocean.  

The workshop participants then went into country groups and discussed the activities they are planning 

in 2017. 

Presentation of group outputs  

Philippines  

Table 1. Draft work plan for the Philippines. 

Project output  Activity  Partners  Cofunding  

1: Technology and 
Business models  
 

Value chain analysis of 
rice straw utilization for 
mushroom production  

PhilRice; 
UPLB/CLSU  

Staff from PhilRice and 
UPLB/CLSU  

Mechanizing rice straw 
collection  

PhilRice, PCC 
(NE);PCC (Bohol)  

Staff from PhilRice, PCC 
(NE) and PCC (Bohol)  

Gasification of rice straw  PhilRice; UPLB-
CEAT  

 

https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8Z3g6NzMzNzhiOTVkODBhMzcxYQ
https://docs.google.com/a/irri.org/viewer?a=v&pid=sites&srcid=aXJyaS5vcmd8ZGV2LXJpY2Utc3RyYXd8Z3g6NzMzNzhiOTVkODBhMzcxYQ
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2: Carbon footprints  Carbon footprints of 
different methods of rice 
straw incorporation  

PhilRice   

3: Sustainability 
assessments  

LCA of mushroom 
production 

PhilRice  

 

Discussion 

Nguyen Thanh Nghi: If you are considering using gasification, perhaps you should think about the 

economics and the markets because gasification is expensive.  

Elmer Bautista: If we target the small farmers in the field, then they can use a gasifier. We will 

study/include that component in the study. That is why I asked Simon if there is a machine intended for 

small farmers. We target a centralized system so farmers do not need to take the straw to a large 

central gasification facility. Our experience with rice hulls is that the main challenge is transporting the 

husks from the mills to the gasification plant.  

Martin Gummert: PhilRice has conducted a lot of activities complementary to our project as part of 

their own research program. This is great since, with little investment by our project, we can add value 

to what is happening and we can learn something from the Philippines as well. We are looking forward 

to that. How we can contribute to the PhilRice agenda?  

Vietnam 

Table 2. Draft work plan for Vietnam. 

Project 
output 

Activity  Output  Partners 

1:Technolo-

gies and 

business 

models 

Ensilaged rice straw 

for cattle feed 
 Literature review 

(+ILRI and other 
institutions)  

 Initial experiments 

 Develop proposal for 
a larger project 

Vietnamese partners (institution 

and private sector) + IRRI +ILRI? 

 

Demos of good 

practice  of mushroom 

production  

Four demos in four 
provinces 

Can-Tho University + NLU? 

 

 

Discussion 

There were a lot of discussion points from the Vietnamese partners. One key issue is that farmers do not 

pay attention on properly growing mushrooms.  One suggestion was to engage students in research 

topics with support from IRRI and the Southeast Asian Regional Center for Graduate Study and Research 

in Agriculture (for scholarships). Supposedly, it is easy to get support from SEARCA. 
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Cambodia  

Table 3: Draft work plan for Cambodia. 

Project 
output  

Activity  Partners  Budget from project Cofunding  

1: Technolo-
gies and 
business 
models  
  

Bale compression  IRRI, manufacturers, Dept. of 
Engineering  

Compressor, 
consultant fee  

In-kind and 
national budget 
for extension  

Straw 
shredding/chopping  

IRRI manufacturer, Dept. of 
Engineering 

Shredder/chopper, 
consultant fee  

In-kind and 
national  budget 
for extension  

Survey the straw 
products, the markets 
and sustainability 
assessment  

IRRI, climate-smart village, 
Svay Rieng University and 
PDAFF 

Traveling and survey  In- kind  

5: Communi-
cation and 
dissemi-
nation 
 

Capacity building 
(training, 
demonstration)  

IRRI, local experts, GDA  The events, 
consultant/expert fee  

In-kind (hall, 
training facilities) 

Cross country learning  IRRI, Vietnam, Philippines, 
others 

Travel expenses  

Materials and videos on 
TV to raise awareness 
and knowledge  

IRRI, local experts, GDA  Consultant/expert 
fee, video making, 
publication  

National budget 
for TV broadcasts  

 

Discussion 

Nguyen Thanh Nghi: Vietnam is willing to share information and collaborate on straw 

shredding/chopping 

Wrap-up  

Gummert mentioned that there is a need to add numbers to the plans outlined and some information 
about contributions of partners. He thinks that the plans are doable. However, more discussions are 
needed in the next weeks to further develop the plans and to see where the project can contribute.  
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Program  
 

Time  Activity  Person-in-charge 

March 28: Review meeting (all participants)  

8:00 AM Registration  Secretariat  

Master of ceremony: Reianne Quilloy, IRRI 

8:30 – 8:40 Welcome remarks  Host country official and IRRI   

Chair: Martin Gummert and Host country official 

8:40 – 8:55 Setting the scene, overview of project 
achievements, objectives, and expected 
outputs of the workshop  

Martin Gummert, IRRI 

8:55 – 9:10  2016 activities in Cambodia  Pyseth Meas, Ministry of 
Agriculture, Forestry and 
Fisheries, Cambodia 

9:10 – 9:20 Rice straw management in Philippines: 
challenges and opportunities 

Caesar Joventino M. Tado 
 Philippine Rice Research 
Institute, Philippines  

9:20 – 9:35 Rice production with the practice of rice straw 
incorporation –supported by Trichoderma 

Duong Van Chin, Loc Troi  

9:35 – 9:50 Rice straw mushroom production in the 
Mekong Delta of Vietnam 

Ngo Thi Thanh Truc and Le Vinh 
Thuc  
Can Tho University  

9:50 – 10:10 COFFEE/TEA BREAK AND GROUP PHOTO  

10:10 – 10:25 Carbonization of straw (biochar) as a pioneering 
approach for lowering footprint and increasing 
income 

Simon Munder 
Hohenheim University  

10:25 – 10:40 Straw drying Nong Lam University  

10:40 – 10:55 Straw densification and pre-processing Nguyen Van Hieu, Tien Giang 
University  
and Nguyen Thanh Nghi, Nong 
Lam University  

10:55 – 11:10 Using rice straw for cattle feed Duong Nguyen Khang 
Nong Lam University  

11:10 – 11:25 Best practices of straw management – GHGE 
and LCA initiatives 

Nguyen Van Hung, IRRI 

11:25 – 12:00 Talks/discussions from provincial 
DARDs/Extensions and private sectors 

 

12:00 – 12:30 Discussion and wrap-up Martin Gummert, IRRI 

12:30 – 13:30 Lunch  

13:30 – 17:00  Site visits in Tien Giang province: straw 
collection, drying, storage, chopping, 
densification  
(urea-ensilaged compressed bale and pellets) 

NLU, TGU, Binh Minh 
cooperation, Nang Luong Xanh 
Company 

18:30 – 20:00 Dinner   
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Participants  
 
# Name Designation/Institution  

 
1 

 
Dr. Duong Duy Duc  

 
Vice President, Nong Lam University (NLU)-HCMC 

2 Dr. Phan Hieu Hien Project Consultant, NLU 

3 Dr. Nguyen Van Xuan  Nong Lam University,  HCMC  

4 Dr. Nguyen Thanh Nghi Director, Center for Agri'l Energy and Machinery, NLU 

5 Mr. Tran Van Tuan  Nong Lam University,  HCMC  

6 Mr. Le Quang Vinh  Nong Lam University,  HCMC  

7 Ms. Vo Thi Ngoc Hanh  Nong Lam University,  HCMC  

8 Dr. Duong Nguyen Khang Nong Lam University,  HCMC  

9 Dr. Vo Ngoc Ha President,. Tien Giang University  

10 Mr. Nguyen Van Hieu Tien Giang University 

11 Mr. Cao Van Ha Tien Giang Department of Agriculture and Rural Development 

12 Dr. Ha Thanh Toan  President, Can Tho University  

13 Dr. Le Vinh Thuc Can Tho University 

14 Mr. Duong Minh Toan Can Tho University 

15 Ms. Nguyen Thi Kieu Head and Deputy Director, Department of Agriculture and Rural 
Development - Can Tho Department of Agriculture and Rural 
Development - Can Tho 

16 Dr. Nguyen Thi My Phung Vice Director, Department of Agriculture and Rural Development - 
An Giang 

17 Mr. Tran Van Dung National Agricultural Extension Center (NAEC), Branch in HCMC 

18 Mr. Ngo Van Day  National Agricultural Extension Center (NAEC), Branch in HCMC 

19 Mr. Trinh Hoang Viet Director, Long An Center for Agricultural Extension 

20 Mr. Quach Thanh Cong  An Giang Center for Agricultural Extension 

21 Dr. Pham Van Tan  Sub-Institute of Agricultural Engineering and Postharvest 
Technology 

22 Ms. Tran Thi Kim Thuy  Can Tho Bureau of Plant Protection  

23 Dr. Duong Van Chin  Loc Troi Group, An Giang province  

24 Mr. Nguyen The Ha  Bui Van Ngo Agricultural-industrial machinery company, HCMC 

25 Mr. Le Minh Anh Director, Binh Minh Group, Tien Giang province  

26 Mr. Phan Tan Ben  Director, Phan Tan Agricultural Machinery Company, Dong Thap 
province 

27 Mr. Le Hong Quang  Cuu Long Green Energy Company, Tien Giang 

28 Mr. Nguyen Van Thanh  MASF, Quang Ngai,  Vietnam 

29 Mr. Nguyen Ngoc Son GIZ, BRIA, Vietnam 

30 Mr. Trinh Vi Sieu GIZ, BRIA, Vietnam 

31 Simon Munder Hohenheim University 
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# Name  Designation/Institution  

32 Isabella Kremer  Hohenheim University  

33 Angela Minas  IRRI, Philippines 

34 Martin Gummert  IRRI, Philippines 

35 Nguyen Van Hung IRRI, Philippines 

36 Reianne Quilloy IRRI, Philippines 

37 Dr. Caesar M. Tado  Philippine Rice Research Institute, Los Banos Station, Philippines 

38 Dr. Elmer Bautista Philippine Rice Research Institute, Central Experiment Station, 
Nueva Ecija, Philippines 

39 Ms. Virginia Ompad  Philippine Rice Research Institute, Los Banos Station, Philippines 

40 Gerald Hitzler Royal Agricultural University 

41 Dr. Meas Pyseth Deputy Secretary General, Ministry of Agriculture, Forestry, and 
Fisheries (MAFF, Cambodia) 

42 Chea Hong Head, General Directorate of Agriculture (Cambodia)  

43 Thach Ratana Director, Svay-Rieng PDAFF(Cambodia) 

44 Ouk Samnang Director, Prey Veng PDAFF(Cambodia) 

45 Bun Sakhan  Prey Veng PDAFF(Cambodia) 

46 Kep Leakhena Phnom Penh Farmer, Cambodia 

47 Chroeng Yuth Svey Rieng Farmer, Cambodia  

48 Han Bintheng  Thbaung-Khmum farmer, Cambodia  

49 Suth Se  Kampong -Cham farmer, Cambodia  

50 Truong Van Cho  Tien Giang Agricultural Extension Center  

51 Nguyen Ngoc Hoang  Tien Giang Agricultural Extension Center  

52 Doan Thanh Sun Tien Giang, DARD  

53 Huynh Vu Phuong Thao Tien Giang, DARD  

54 Nguyen Van Hoa  TH True Milk, Nghe An province  

55 Pham Vuong Anh  TH True Milk, Nghe An province  

56 Mai Anh Quyet  TH True Milk, Nghe An province  

57 Le Tho Thang TH True Milk, Nghe An province  

58 Vu Trung Lap  TH True Milk, Nghe An province  

59 Vassilli Feodroff  c/o IRRI Vietnam  

 
 


