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ABSTRACT 

 

Vietnam is one of the major rice producers with around 42 million tons (Mt) of 

paddy harvested annually (GSO, 2011), in which about 23 Mt from the Mekong  

Delta. However, in comparision with Thailand, rice quality of Vietnam is lower, 

because of postharvest and processing problems with losses in the range of 

13-16% (MARD, 2013).    

With support from Asian Development Bank (ADB) and the International Rice 

Research Institue (IRRI),  The ADB – IRRI Project “Bringing about a 

Sustainable Agronomic Revolution in Rice Production in Asia by Reducing 

Preventable Pre- and Postharvest Losses” in Vietnam has been implemented 

from 2009, coordinated by Nong Lam University of Ho Chi Minh City, and the 

participation of 5 regions all over Vietnam.  These 5 regions are: a) the Red 

River Delta, b) the Central Region from Nghe An to Quang Ngai provinces, c) 

the Central Coastal and Southeastern region, d) the North Mekong River Delta, 

and e) the South Mekong River Dealta.  Some main activities of this project 

included organizing workshop, training, demonstrating effective business 

models, and developing sound postharvest business models. 

This paper describes an overview of rice postharvest status in Vietnam and 

reports main results of the ADB-IRRI project in Vietnam, from which 

experiences and suggestions are discussed. 

Results of this project contributed significantly to reduce rice postharvest losses 

in Vietnam and brough benefits for farmer. A rice postharvest learning alliance 

was established within the project bringing lessons learned for the next 

projects, especially on rice production in Vietnam.  
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1 INTRODUCTION 

Vietnam is one of the major rice producers with around 42 millions tons (Mt) of paddy 

harvested annually (GSO, 2011), in which about 23 Mt from the Mekong  Delta. 

However, in comparision with Thailand, rice quality of Vietnam is lower, because of 

postharvest and processing problems with losses ranging from 13 to 16% (MARD, 

2013).    

With supports from the government and international projects such as GTZ (German 

Technical Cooperation), ACIAR (Australia Center for Agricultural research)  and ADB-

IRRI rice postharvest project in Vietnam, rice postharvest losses have been reduced 

significantly.  The current ADB-IRRI rice postharvest project in Vietnam has been 

implemented from 2009, coordinated by Nong Lam University of Ho Chi Minh City, and 

the participation of 5 regions all over Vietnam.  These 5 regions are: a) the Red River 

Delta, b) the Central Region from Nghe An to Quang Ngai provinces, c) the Central 

Coastal and Southeastern region, d) the North Mekong River Delta, and e) the South 

Mekong River Dealta.  The agencies in charge of these 5 regions are respectively: i) 

the Vietnam Institute of Agricultural Engineering and Postharvest Technology (VIAEP), 

ii) Hue University of Agriculture (HUA), iii) the Center for Agricultural Energy and 

Machinery (CAEM) of Nong Lam University, iv) the Sub-institute for Agricultural 

Engineering and Postharvest Technology (SIAEP), and v) Can Tho University (CTU).   

This paper describes an overview of rice postharvest status in Vietnam and reports the 

main results of the ADB-IRRI project in Vietnam, from which experiences and 

suggestions are discussed. 

 

2 OVERVIEW OF RICE POSTHARVEST IN VIETNAM 

Combine harvesting 

During the last 5 years, the number of combine harvesters (CH) in the Mekong Delta 

(MD) has increased dramatically. The percentage of total paddy harvested by cpmbine 

harvesters increased rapidly to 60% in 2013, but unevenly distributed in provinces, 

varying from 20 to 90%.  The number of CHs presently in the MD is about 8,500, while 

other regions have about 1,500 CHs that can harvest 20% paddy of these regions 

(range from 1 to 30%). 

With support from the Ministry of Agriculture and Rural Development, many CH 

contests have been organized continuously as in Can Tho (2006), Kien Giang (2007), 

Dong Thap (2008), An Giang (2009), Soc Trang (2010), and Binh Dinh (2011). In each 

contest, there were 10 – 15 local manufacturers and machine import companies 

participating (NCFE, 2011).   
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The average CH capacity per one meter of 

cutting width was 0.25 ha/hr (range 0.16 – 0.33 

ha/hr), total losses were around 1.6% (range 0.6 

– 2.8%).  Over some years, manufacturers have 

improved their CHs.  For example, in 2006 and 

2007 contests, only one or two CHs could handle 

logged paddy; however in 2009, almost all CHs 

were able to overcome the problem (Tran V.  

Khanh, 2010).  However, total loss in lodged paddy field could range from 4 to 8%. 

(Phan H.  Hien, 2010).  Despite this, farmers still used CH, to address the decreasing 

availability of manual labor. 

Drying 

Flatbed dryers 

The development of dryer started with a flatbed dryer (FBD) developed by NLU and 

installed at Soc Trang (1982).  In 1990, the Mekong River Delta (MRD) had around 300 

FBDs with 150 units installed in Soc Trang province.  In 1996, the number of FBD 

increased to 1,500 but the distribution was quite varied from province to province, from 

district to district within a province.  Around 60% of FBD was in Kien Giang (350 FBDs), 

Soc Trang, and Hau Giang; whereas in many other provinces there were just a few 

dryers.  By 1996, these FBDs could dry only around 9% of the Summer-Autumn crop 

(rainy season crop) in the MRD (Phan H.  Hien, 2012). 

Before 1996, the drying quality was not uniform.  Some dryers were recognized as 

good ones, giving better quality than sun drying in terms of final moisture content 

differential and head rice recovery. They were applicable for both commercial rice and 

seeds.  Other dryers were blamed as “frying” machines that resulted in smoked paddy, 

more broken rice than sun drying, which effectuated to farmers’ decreased willingness 

to use the dryers.  Many farmers only referred to dryers during unfavorable weather 

conditions. 

From 1997 to 2006, with the support of DANIDA funded projects in Can Tho and Soc 

Trang (1997-2001), and the DANIDA-MARD Postharvest Project in 12 provinces of the 

MRD (2002-2006), the number of FBD increased to 6 200; one half of these dryers 

were installed in An Giang (1400 FBDs), Kien Giang và Soc Trang – which served 

around 30% of the Summer-Autumn crop.   

These FBDs satisfied partially the needs of the MRD provinces.  The highest machine-

dried percentage was 40% in An Giang in 2006.  In Kien Giang, the average 

percentage was 24% in the same year, but in some districts, only 3% of the Summer-

Autumn crop was machine-dried.  Besides, in some provinces the percentage of 

machine-dried paddy was not proportional to the number of available dryers.  Farmers 

would use sun drying as far as possible if the weather permitted.  For example, FBDs in 

Can Tho could cover 30%, but machine-dried paddy was only in the range of 10 – 20%. 

 
Figure 1.   Harvesting lodged paddy 
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By early 2000s, FBDs were modified and most of them proved that machine-dried 

paddy having better quality then sun-dried one (Figure 2).  Even in dry (Winter-Spring) 

seasons, some districts such as Giong Rieng (Kien Giang Province), Ke Sach and My 

Tu (Soc Trang Province), Go Cong and Cho Gao (Tien Giang Province), 30 – 90% of 

paddy was dried using machines.  Farmers in these areas sold wet paddy immediately 

after harvest.  Farmers, rice mill owners, local authorities and extension officers 

recognized this as an important turning point, which was totally different compared to 

10 years before.  However, there were still many dryers with bad services, which could 

only prevent paddy from sprouting and spoiling. 

Once farmers got used to selling wet paddy, with the help of dynamic paddy traders 

who were using boats, big and small, buying paddy at farmers’ field, the capacity of 

FBDs increased from 10 tons/batch to 30 – 50 tons/batch in some areas of the MRD.  

New versions of FBDs were developed such as using reversible air flow dryer (Figure 

3) designed by NLU in early 2000's.   

In 2011, the number of FBDs increased to over 7,000 (Figure 4) to meet the need of 

intense harvesting by CHs.  Wet paddy buying in some big rice mills could go up to 

1000 tons/day.   

 

Figure 4.   Development of Flatbed dryer in the Mekong Delta (1990 – 2011) 

According to M.T.  Phung & L.V.Banh (2012), around 45% of the Summer-Autumn crop 

in the MD was machine-dried.  However, the distribution was still unequal.  For 

example, An Giang could dry 70% mechanically, and 5% in another province. 
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Figure 2.   Flatbed dryer, capacity 8 tons/batch 

 

Figure 3.   Flatbed dryer, Model SRA 
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Column Dryers 

 

Figure 5.    Cross-flow column dryer installed in Long An province 

Column dryers for paddy were introduced into Vietnam in the 1990s, but were scarcely 

applied until recently.  The main reason was they could work effectively only with 

moisture contents less than 24%.  In Summer-Autumn crop, paddy with moisture 

content around 28 - 30%, bound with wet mud and impurities due to manual cutting and 

threshing, often clogged these column dryers and resulted in poor performance.  In 

addition, the investment and operational costs of these dryers were higher in 

comparison with FBDs.  Therefore, the application of column dryers was limited before 

2007. 

In the past 5 years, the situation changed with better dryer designs, and better, cleaner 

paddy input from combine-harvesters.  Currently, column dryers in the MRD fall into two 

types: a) cross flow dryer; and b) mixed flow dryer (Figures 5 & 6). 



6 

 

 

Figure 6.   Mixed-flow column dryer installed in Soc Trang province 

 

Figure 7.   Drying system of fluidized bed & column dryer in An Giang province (2012) 
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The rice mill in Vinh Binh (An Giang) was developed in 2013 to dry high moisture 

content paddy, column dryers are used in the 2nd stage with fluidized bed dryer in the 

1st stage (Figure 7).  Fluidized bed dryers are used to reduce 3 – 5% moisture content, 

and in combination with some screening they help to clean paddy for the next stage.  

The two-stage drying system in this mill has reached the total capacity of 1 000 

tons/day. 

Paddy storage 

Storage is the bottleneck which would also affect the drying 

process.  In Vietnam, most are bag storage is the most 

common type of storage system.  Silo storage (Fig.8) are 

limited (P.H.Hien et.al 2011) due to: 

- High investment and high interest, especially the 

interest cost for buying paddy takes more than 50% of 

storage costs; 

- Techniques are not widespread and not well adapted; 

- Paddy fed into a silo has diffent moisture contents due 

to small production; 

- Limited outlet for products from silo, even non-existent 

within the current rice value chain.  Rice export companies are concerned with 

short-term interests, they are in short of manpower to deal with equipment and 

technology for high-quality rice. 

Rice Milling 

Considered to be a high quality class, almost 100% of rice millers use mills made in 

Vietnam by top manufacturers.  The products of some companies like Bui Van Ngo and 

Long An industry are of high quality, nice appearance, and competitive prices.  These 

products are dominating domestic market and have been exported to many countries, 

namely Thailand, Korea, Taiwan, Australia, Italy, and Egypt.    

Rice mills producing high quality rice normally process paddy with moisture content 

under 15%. In these firms, rubber roll dehuskers are  installed (Figure 9).  Other rice 

mills would use stone-type dehuskers to handle paddy with 16 – 17% moisture contents 

(Figure 10).   

 
Fig.8.     Storage Silo 
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Laser-controlled land leveling 

Laser-controlled land leveling is not a postharvest stage, it is just a land reforming one, 

but strongly affects postharvest losses. A leveled field can reduce paddy lodging, 

increase plant uniformity, therefore can reduce losses from harvesting, drying and 

milling. 

This laser leveling technology was transferred from IRRI to Nong Lam University in 

2004 and was found as a technology which can reduce postharvest losses (less lodging 

and CH shattering).  Furthermore, it brings more benefits of using less inputs for rice 

production such as water, fertilizer, and pesticide.Through initiatives of Nong Lam 

University, around 700 ha of land was leveled using this technology has been . 

 
Fig 11.   Laser leveling in Long An, 04/2012 

 

3 FACTORS AFFECTING MECHANIZATION OF RICE PRODUCTION IN 

THE MEKONG DELTA 

Dynamic characteristics of farmers  

The great achievement in rice production that bolstered Vietnam’s pace  join the top 

world rice exporters belongs to the principal workers - Vietnamese farmers.  They are 

not only hardworking in producing 2 – 3 crops annually, but also very keen in applying 

any technical advances that might increase rice productivity.  Bold and determined, 

they even have redesigned machines at their own costs, although this is not always 

recommended. 

Active participation of research institutes and universities 

The participation of universities and research institutes has created active and effective 

solutions.  For example, the applications and development of various machines from 

IRRI prototypes such as: a) axial flow thresher (1974), b) flatbed dryer (1982), c) paddy 

windrower (1985), and d) mini combine (2004). 

Figure 9.   Rice mill (20 tons/hr) using rubber roll 

dehuskers in Soc Trang province 

Figure  10.  :  Rice mill (50 tons/hr) using stone-type 

dehuskers in An Giang province 
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Some machines have been applied in a large scale; some were developed at certain 

stages only.  The impact, however, has been recognized as facilitating other 

applications, i.e.  combine harvester.    

Prompt response from manufacturers, small and big, in producing 

postharvest machinery  

Manufacturers producing agricultural machinery in Vietnam could be very big and 

modern ones covering domestic and international transactions.  They could also be 

very tiny units with only one or two welding machines and cover only one or two 

districts.   They are, however, pretty sensitive with new and adaptable technology.  

They are also working closely with farmers in testing new machines and modifying them 

to suit local conditions.   

Effective national extension system 

The national agricultural system started from the Decree 13/ND – CP, dated on March 

2nd, 1993, which included agricultural crops, forestry, and fisheries.  From then, The 

National Center for Agriculture & Fishery Extension was established on January 01st, 

2008.  It was later renamed to National Center for Extension (NCFE).  With NCFE 

activities, Vietnam has organized an effective national extension system down to district 

level.  There were agricultural system stations in 585 districts in the total of 648 districts 

of Vietnam, with 8 officers for one station on average (NCFE, 2010).   

In collaborations with other institutions, NCFE has been organizing: a) demonstration 

sites of effective production systems; b) training courses for extension officers and 

farmers; c) compiling documents and guide lines for farmers; d) maintaining extension 

website; and e) issuing extension bulletins.   

NCFE has organized several CH contests successfully, which helped boost the 

application of this technology widely in the Mekong Delta. 

Assistance from the government’s policy 

Assistances from govermental policy since 2004 have promoted the development of 

mechanization of some stages in rice production.  Farmers have been received 

financial support to buy machinery.  These supports could be low interst (50 – 100% 

interest rate for 70 -  80 % of the total bank loans), and  long term (3 years) loans.  In 

2008, 30 provinces or cities put these asssistances into practice.  In five years, from 

2004 to 2009, thousands of tractors and agricultural machines were bought by farmers.  

The programs received enthusiastic participations of  business groups and the 

Vietnamese Farmers‘ Association (Doàn Xuan Hoa, et, al.  2012).    

Changes of planting areas, procedures, and methods of paddy trading 

The procedure of intense seed broadcasting proposed by the agronomists from MARD 

has been applied as an effective method to avoid brown plant hopper attacking the MD 

in the last decade.  Every rice production area should  broadcast seeds (or harvest, or 

dry paddy) in 2 weeks.  Paddy has been harvested in a short period, which led to the 

increasing need of CHs. 
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In Winter-Spring crop of 2010-2011, An Giang Plant Protection Company (AGPP) built 

a rice supplying area covering 1,073 ha of 4 districts in An Giang, which is referred as 

“large-scale field model” (LSFM).  In the following Summer-Autumn crop, LSFM 

increased to 1,600 ha with 684 households.  The participating farmers were given seed 

loans and consulted all technical aspects from planting to harvesting and drying.  AGPP 

also built Vinh Binh Rice Mill with the capacity of 100,000 tons/year.  The collaboration 

between AGPP and farmers went quite well, and farmers could earn significant profits 

(AGFA, 2012).   

The result of the LSFM was so impressive that the Ministry of Agriculture and Rural 

Development (MARD) sent an official document to People’s Committee of provinces 

and cities in the North, Vietnam, asking for conducting pilot trials of LSFM in these 

areas (MARD, 2012).  This implies a potential for higher level of mechanization in 

Vietnam for some years to come. 

In parallel with wet paddy trading procedures of big rice mills, paddy harvested 

simultaneously by CHs has led to growing demands for high capacity paddy dryers.  

Besides investing in big FBDs, limited areas in rice mills are encouraging column dryer 

expansion.  The development for a new generation of modern and high capacity dryers 

in Vietnam could be forseen. 

International projects to help reduce postharvest losses such as IDRC 

Project (1993-1995); GTZ Project (1994-1996); ACIAR Project (1994 – 1996); DANIDA 

project (1997-2006); CARD Project “Investigation of rice kernel cracking and its control 

in the field and during post-harvest processes in the Mekong Delta of Vietnam” (2006-

2009); and currently ADB-IRRI-VN rice postharvest project. 

4 SOME IMPLEMENTED RESULTS OF  RICE POSTHARVEST ADB-IRRI 

PROJECT IN VIETNAM #1 

The ADB – IRRI Projects “Bringing about a Sustainable Agronomic Revolution in Rice 

Production in Asia by Reducing Preventable Pre- and Postharvest Losses” started in 

Vietnam from April 2009.  Some main activities of the project included organizing 

workshop, training, demonstrating effective business models, and developing sound 

postharvest business models. 

Communication and training 

Through workshops for “directors” level (Fig12) and training activities (Fig 13,14, &15), 

some key stages of paddy postharvest such as combine harvesting, drying, storage, 

and laser leveling have been promoted to local authorities, extension officers, and 

farmers.  Information of benefit technology has been scaled up to policy decision 

makers and scaled out to the users relating to rice production. 

                                            

#1 ADB RETA 6489 “Bringing about a Sustainable Agronomic Revolution in Rice Production in Asia by Reducing 

Preventable Pre- and Postharvest Losses”; Subcomponent 2 “Reducing postharvest losses and increasing income by 

producing better-quality rice” 
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Futher more, the website www.sauthuhoach.com was established to disseminate 

tecnology and update project information. More than 10 video clips on the ADB-IRRI 

project’s postharvest technical improvements were produced by national and provincial 

television stations and broadcasted all over Vietnam.   

 
Fig 12.   Proceeding on rice postharvest  

 

Fig.13.   Training on combine harvester 

manufacturing in LongAn 2012 

 
Fig 14.   Training on drying technology  

in Hưng Yên, 2011 

 

Fig 15.   Training on laser leveling in Baria-VungTau, 

2011 

An internal evaluation for these up-scaling and out-scaling activities showed that 

important information has spread all over Vietnam; which enhanced postharvest 

knowledge for farmers, operators. These activities indirectly contributed to the 

Government issuing support polices for 30-50% investment cost of selected 

postharvest machines such as CHs, laser levelers, dryers; and would contribute to the 

increase of PH machinery, such as the decision of the ACP project to include 20 laser 

levelers for 7 provinces in the MD.  

Applied reseach activities 

 
Figure 16:  Applied research on 

rice straw from thresher and 

http://www.sauthuhoach.com/
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These activities have been implemented to promote 

postharvest technical solutions which could help enhance values of the rice production.  

An applied research on rice straw (Fig.16) from either thresher or combine harvester 

demonstrated that it could be used for effective mushroom production.  

A common practice in Vietnam is milling paddy of 16%. A research on milling, however, 

showed that rice quality was higher when the moisture content of input paddy was 

around 14% instead of 16% (Fig. 17). 

To reduce operating cost, experiments on improving laser land leveling scraper were 

carried out and a suitable model was fabricated using local materials (Fig.18). 

Besides, a column dryer with a capacity of 10 ton/batch was designed and fabricated. It 

is ready for the testing in the Mekong Delta aiming at producing this type of dryer at 

reasonable cost (Fig.19). 

 
Fig.17:a.   Experiment on comparision 

milling wet- and dried-paddy 

 
Fig.17:b.   Head rice rate of milling paddy 

at moisture contents of 14% and 16% 

 
Fig 18.   Improving bucket-scraper of laser leveling system  
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Fig.19.   A new model of paddy column dryer (10 ton/batch)  

 

Fig 20.   Seed drying BM in Nam Dinh province 
 

Fig 21.   Paddy drying BM in Hue province 

Business models of rice postharvest 

 

Fig 22.   Paddy drying BM in Dong Thap province 

 
Hình 23:  Laser leveling BM in DakLak 

The key to promote postharvest technical applications is the development of successful 

business models (BM).  BM building and implementing is one of the milestones of the 

project, thanks to tremendous efforts of 5 regional participating coordinating institutions.  

Some successful BMs were implemented such as paddy dryers in Nam Dinh (Fig.20), 

Hue City (Fig.21), Dong Thap (Fig.22), and land laser leveling in Daklak (Fig.23). 
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5 SOME PROBLEMS ON RICE PRODUCTION IN VIETNAM AND AVAILBLE 

SOLUTIONS 

Some problems in Vietnam and correspoding solutions are summarized in Table A1, 

based on the review of Vietnamese rice production situation and post-harvest and the 

activities conducted under IRRI-ADB Project. CONCLUDING REMARKS AND SOME 

SUGGESTIONS FOR FURTHER DEVELOPMENT 

DEspite the presence of  projects and programs that targets reducing post-harvest 

losses many regions in Vietnam are still using under-developed technologies causing 

postharvest losses in both quantity and quality of rice.  Over 4 years of implementation, 

the ADB-IRRI project has contributed to improve rice production capacity.  Gathering 

lessons learned from this implementation, the following suggestions for further 

developments are proposed: 

 Applied research through pilot models for larger fields and hectic harvest season 

in the MD. 

 Strengthening the information through workshops, training, demonstrations, TV, 

etc. 

 Development of effective services to reduce postharvest losses, through 

financial and technical supports for the BMs, especially more on laser land 

leveling and drying. 

 Strengthening the integrated rice production and processing models with 

contributions of all partners. These models (planting-harvesting-drying-storage-

milling) would help develop farmers' cooperation for their own benefits.   
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APPENDIX 

Table A1:  Rice production and post-harvest in Vietnam: problems and solutions 

Items Problems Solutions 

1 • Small plots (80% plot area < 0.5 ha) 

•  High level of field surface difference 

- Pilot trial and BMs development  

- Laser land leveling 

2 • The Mekong Delta: Rice production 

and processing have been developed 

towards concentrated direction and 

big scale, which could overload 

drying operation.  

Require high capacity dryers with  two- 

stage drying system: fluidizedbed and 

column dryers 

 

3 • Other regions: drying and storage 

technology are still underdeveloped  

Develop reasonable business model of 

dryers  

4 • Storage of milled rice instead of 

paddy 

•  Milling paddy of high MC resulting 

to low quality rice. 

 

• Dissemination of useful postharvest 

techniques/services  through 

workshops, training, demonstrations, 

TV, … 

•  Development of business models to 

reduce PH losses, through financial 

and technical support  
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5 Farmers are almost not able to 

negotiate the price of  their paddy in the 

current rice value chain, which brings 

more benefits to rice millers and traders  

• Building integrated rice production - 

processing systems (harvesting-

drying-storage-milling)  

 

6 Weakblinkage among  4 partners 

(public, researcher, farmer, business 

man)  

Strengthening the linkage through  

meeting, exchange of views, and 

participation  of all partners in  the 

integrated projects. 

 

 


