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I. ISSUE 

     Currently, the exploitation and use of fossil fuels is becoming increasingly expensive, 

all the while discharges many harmful gases, especially CO2. Therefore using sustainable 

energy is an important issue , contributing to the response to climate change and sustainable 

development, so it is necessary to use and find alternative energy sources that are friendly 

to the environment. Corn cores are often rarely used, often times farmers spill out on the 

roadside to pollute the environment. The use of corn cob as fuel for drying agricultural 

products is limited due to being cumbersome and takes a lot of area for storage, in addition 

to the rain and sun makes it decomposes very quickly, dissipating biomass and producing 

a lot of bad odors. In addition, when directly burning corn cobs with low heat, more ash 

and smoke fly into the drying chamber to blacken the quality and design of the product. 

Currently, thanks to the new technology, the corn cob has been used as a gasification fuel 

for drying agricultural products and the biochar by-product as a highly efficient fertilizer. 

     The very porous biochar has a highly fixed carbon content, which enhances the soil's 

nutrient absorption & exchange capacity, and stabilizes the soil pH. Biochar, when applied 

to the soil, helps to improve some of the soil's physical properties such as porosity, grain 

distribution, soil density, soil moisture, and the ability to hold water and drain water. At 

the same time, biochar provides additional fertility to the soil in the long term. Biochar is 

produced as fertilizer by utilizing locally available organic materials, reducing chemical 

fertilizer costs by 40-50%, reducing ambient pollution and increasing productivity and 

quality of agricultural products. . 

I. CONTENT OF PROJECT IMPLEMENTATION. From 2019-2021 

Content 1: Assessing the status of cultivation and use of maize cobs in Son La by 

collecting primary and secondary data in the locality. localities. 

Content 2: Capacity building for farmers to participate in the corn core biochar fuel 

and fertilizer processing system suitable for farm households and household groups 

in localities. 

Content 3: Building a model using corncobs to dry agricultural products, as fuel and 

fertilizer, suitable for farm households and household groups. Includes: 

  - Set up groups to voluntarily participate in activities such as 

                + Drying corn by corn cob gasification furnace 

                + Producing fuel from by-products of gasification furnaces 

                + Producing biochar from gasification furnace by-products 

                + Maize cultivation model using biochar fertilizer. 
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            - Training and technical training for activities such as: 

                + Training on corn drying technology by corn cob gasification furnace. 

                + Training fuel producing technology from corn cob gasification by-products. 

 

   Content 4: Proposing solutions and policies for effective use of maize cobs, training 

and publicity information. 

- Organize study tours to learn the model of sustainable cultivation of maize. 

- Proposing solutions and policies to promote the application of biomass energy 

development techniques 

II. METHODS 

3.1  Investigation and evaluation of cultivation and use of maize cobs in Son La: 

Methods of information collection: Secondary information on local secondary 

documents, statistics, farmer household surveys, information from professional 

leaders ... 

- Methods of investigating primary information with questionnaires sell the 

structure of objects such as government officials, traders, and farmer households. 

Investigation of 240 votes ...... 

- Analytical method: Analyze and synthesize qualitative information. Data analysis 

by Excel, partitioning by spss combined with local partitions for selection. 

3.2 . Improve the ability of farmers to participating in the corn core biochar fuel and 

fertilizer processing system suitable to the size of farmers, groups of households in 

localities. 

- Training, training for village staff and farmers. 

- Establish interest groups such as biochar coal production group, corn cob braised 

group, sustainable maize cultivation group with biochar and organic fertilizer. 

3.3  Building a model to use corn cobs for drying agricultural products, as fuel and 

fertilizer suitable for farm households and groups of households: 

- Based on the requirements of the project: Consult the district departments, 

departments, statistics. 

- Select the village and farmer households to join the model: Discuss with the 

commune officials, the Farmers Union, the Commune Women Union, the 

Commune Agriculture Service Cooperative and the village leaders. 

- Field survey and discussion with household head. 
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3.4 . Proposing solutions and policies for effective use of maize cobs, training and 

publicity information 

- Organize visits to sustainable maize cultivation models in the locality. 

- Organize workshops to invite different groups of subjects such as: Central officials, 

local officials, and farmers inside and outside the model. 

IV. ACTION RESULTS   

4.1. Assess the current status of cultivation and use of corn cores in Son La. 

4.1.1. Collecting corn production data in Son La province 

According to the survey, maize in Son La is planted in two main crops: summer-autumn 

crop on upland fields (planted from April and harvested in July every year), winter crop 

grown on the lands. riverside beaches. There is also the spring maize crop on the fields 

after the winter rice has been harvested. Despite the advantages of land and climate, 

maize production in Son La tends to decrease. 

Corn acreage increased sharply from 132.7 thousand hectares (accounting for 11% of the 

country's area) in 2010 to 168.7 thousand hectares (accounting for 14% of the national 

area) in 2012, then the area decreased gradually, in 2017 only to 138.1 thousand hectares 

(accounting for 12% of the country's area). 

Table 1. Maize production situation in Son La from 2010 to 2017 

Year 2010 2011 2012 2013 2014 2015 2016 2017 

Surface area (thousand ha) 

Vietnam 1.125,7 1.121,3 1.156,6 1.170,4 1.179,0 1.178,9 1.152,7 1.099,9 

Son La 132,7 127,5 168,7 162,8 162,5 159,9 152,4 138,1 

Quantity (thousand ton) 
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Year 2010 2011 2012 2013 2014 2015 2016 2017 

Vietnam 4.625,7 4.835,6 4.973,6 5.191,2 5.202,3 5.287,2 5.246,5 5.131,9 

Son La 417,4 506,7 667,3 654,7 657,7 588,7 598,6 559,8 

Quantity (ton/ha) 

 

Year 2010 2011 2012 2013 2014 2015 2016 2017 

Vietnam 41,1 43,1 43,0 44,4 44,1 44,8 45,5 46,7 

Son La 31,5 39,8 39,6 40,2 40,5 36,8 39,3 40,5 

 

Maize production also increased from 417.4 thousand tons (accounting for 9% of the 

whole country) in 2010 to 667.3 thousand tons (accounting for 13% of the whole 

country) but then decreased gradually, in 2017 it was only 559.8 thousand tons 

(accounting for 10% nationwide). 

The maize yield of Son La is lower than the national average, the yield in 2017 reached 

40.5 quintals / ha, only equal to 86% of the national average yield. 

Thus, maize acreage and output in Son La province has continuously decreased in recent 

years, and maize has reduced its role in the agricultural production structure of the 

province. The reason is that the selling price is not stable, some areas are abandoned or 

converted to planting fruit trees, sugarcane, galangal, and cassava. 

Through the survey, the maize growing structure in Son La province was determined as 

follows: 

- Upland land: 1 crop of summer-autumn corn 

- Riverside land: 1 winter corn crop 
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- Rice field land: 1 spring corn crop 

- Upland land for wet corn cultivation: Spring corn - Summer-autumn corn 

4.1.2 General investigation information 

- Investigation location: Dong Sang commune and Muong Sang commune, 

chieng Hac commune, Moc Chau district, Son La province 

- Number of interviewees: 240 votes, of which 6 local officials, including: 

+ Ban Coc, Dong Sang commune: 80 people of Thai ethnic group 

+ Co Sung village, Cham Chay - Dong Sang commune: 70 ethnic people 

+ La Nga I and La Nga II villages: 57 people of Thai ethnic group. 

+ Pieng Lan village. Chieng Hac commune includes 30 households 

+ The total number of the survey is 240 households, of which 136 households 

specialize in growing maize only. 

- Qualifications of the interviewee: 

literate: 51 people  Primary school: 90  secondary school : 99 people 

- Average age of interviewees: 38.9 years old, 7 people under 20 years old, 59 

people from 21 to 30 years old, from 31 to 40 years old is 75 people, from 41 to 50 years 

old is 50 people, > 50 years old is 49 people 

- Sex of interviewees Male: 129 people, Female: 111 people 

- The average number of people in the household: 4.3 people / household, 

specifically as follows: from 2 to 4 people / household, there are 133 households, from 5-

7 people / household with 98 interviewed households, from> 8 people there are 9 

households. 

- The number of people of working age in the household: an average of 2.4 

persons / household. Specifically, classified by the number of people in the age group as 

follows: 

1 person: 21 households, 2 people: 133 households, 3 people: 39 households, 4 

people: 39 households, 5 people: 4 households, 6 people: 2 households. 

 - Average cultivated land per household: 26.4 sao / household, of which Rice: 4.8 

sao / household, maize: 17.3 sao / household, and fruit trees: 4.3 sao / household. 
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- The number of households not participating in the cooperative is 231 

4.1.3  Results of the survey on maize production in the value chain and use of maize 

cobs in Son La province. 

To assess the status of cultivation and use of maize cobs in Son La in general and 

in particular Moc Chau district, we focus on assessing the factors such as: Drying 

agricultural products (maize, tubers, fruits ...) with the scale. handicraft and industry, 

maize farmers, maize traders, and state management agencies. 

Information is collected such as: (1) Inputs: Including the provision of maize 

seeds, fertilizers, pesticides, fuel, labor tools for farmers and human resources. (2) 

Production: From farming, harvesting to preserving techniques by farmers. (3) 

Procurement: This includes the process where traders buy maize from farmers and 

transport them to the drying kiln. (4) Processing: The process of corn factories or 

kilns. (5) Types of corn cob processing and processing: Including the drying of the 

cob and the production of the cob into other products such as biochar coal, the coke 

compressed wood, or to make dense coal high. 

To assess the current status of maize cultivation and use and see the bottlenecks 

due to the lack of technology to overcome the current pollution caused by burning 

corn excess or local prices or policies. The following are the results of our survey to 

assess the current cultivation and use of our corn cob as follows: 

a) Inputs 

About maize varieties: Currently, there are many varieties of maize being mass 

produced in Son La province. The survey results in maize growing households 

showed that NK7328 was the most planted variety (80 households), followed by 

CP111 (83 households), NK66 (39 households), K66 (14 households), CP511 (10 

households). , P515 (10 households), NK6523 (4 households), LVN154 and K54 (1 

household). Mainly grown, seeds are purchased from material stores with prices 

ranging from 110,000 - 125,000 VND / kg. However, in the same locality, farmers 

grow many different maize varieties due to different habits and experiences of each 

person, affecting the time to purchase commercial maize. 

Fertilizer: The percentage of farmers in the province currently using chemical 

fertilizers in cultivation is high (nearly 100%), the use of manure and microbiological 

fertilizers is limited, the abuse of chemical fertilizers gives rise to epidemics. damage 

to pests and diseases to maize, forcing the use of more and more plant protection 

drugs, causing biological imbalances, disrupting field ecosystems and complicated 
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and difficult to prevent epidemics. At the same time, the efficiency of fertilizer use is 

still low because farmers still have the habit of fertilizing according to traditional 

farming practices, attaching importance to agronomic efficiency to achieve high 

yields, rather than attention to profitability and efficiency. Castle. This will increase 

the production costs and reduce the profitability of rice growers. 

Regarding pesticides: In recent years, the number and types of plant protection 

drugs used have also increased due to increased crop intensification, chemical 

fertilizer abuse, so the situation of pests and diseases has become more complicated. 

new and strange objects and diseases appear. In addition, the proportion of farmers 

mixing drugs according to technical instructions is very limited, mainly mixing 

medicines according to their own experience and according to the advice of 

acquaintances. At the same time, due to improper spraying technique, it leads to drug 

resistance, effective eye drug and leaves residue of pesticide higher than permitted 

level in rice grain. 

Thus, the maize variety use structure of farmers in Son La province is relatively 

good. Farmers have consciously used hybrids, high yield, good grain quality, 

interested in maize yield by using fertilizers and pesticides to prevent pests and 

diseases. However, heterogeneity in varieties in the production process, farmers 

overuse chemical fertilizers and pesticides in maize cultivation, the efficiency of using 

chemical fertilizers is still low, not paying attention to fertilizing techniques. use of 

pesticides and use of pesticides as recommended by extension workers. 

b) Production 

In terms of area: According to the General Statistics Office, corn acreage 

increased sharply from 132.7 thousand hectares (accounting for 11% of the country's 

area) in 2010 to 168.7 thousand hectares (accounting for 14% of the country's area). 

2012, after that, the area decreased gradually, in 2017 it was only 138.1 thousand 

hectares (accounting for 12% of the country's area). 

Our survey results show that, compared to 2017 and 2018, the maize area of 118 

households remained unchanged, 82 households decreased slightly, 1 household 

decreased sharply, 5 households stopped planting and only 10 households increased 

slightly. It is expected that next year there will be 24 households to expand their 

maize acreage, 135 households to keep the same area, 68 households to reduce their 

acreage and 6 households will not grow maize. 

Regarding farming techniques: The percentage of farmers who have been aware of 

applying advanced and sustainable farming techniques to maize cultivation is low, 
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this rate is not high because farmers are familiar with the technique. old cultivation, 

traditions, own experience, do not boldly apply new farming techniques, on the other 

hand due to the limited knowledge and capital of rice growers, the rate of 

mechanization is still low and unwilling. spend extra labor on adopting sustainable 

farming techniques. Of the 240 interviewees, all do not know but the knowledge and 

benefits of sustainable maize cultivation. 

Harvest and post-harvest: In Son La, planted maize is harvested in two different 

types. (1) The collection of trees is Autumn green trees (biomass maize), used for wet 

composting as feed for livestock, a short maize crop (about 70-80 days), so it can be 

planted 2 crops / year. (2) When collecting corn for seed, it takes a long maize crop 

(110 - 130 days), so most of the area can only grow 1 crop / year. Harvested maize 

will be mainly transported by trucks (63 households) and motorbikes (63 households), 

and rudimentary means such as trailers and baskets are rarely used. 

Regarding the maize drying system: The survey results show that 128 households 

do not dry maize but directly sell to traders, 86 households dry on the field, 12 

households hang on the field ... Thus, most of maize seeds are purchased. Even corn 

for drying, only a few farmers treat it by sun drying on the yard or along the road. 

However, the number of kilns in Son La province tends to decrease, and new kilns 

have not been built. The reason is that the area of maize grain has decreased, the area 

of wet corn has increased rapidly in recent years, the investment capital is large, while 

the price of corn has decreased, the output is not stable and the profit is low. 

Regarding maize preservation: Currently, farmers have not paid enough attention 

to the long-term preservation and preservation of maize. Right after harvest, they 

immediately sell fresh corn or dry maize to traders. Very few farmers have a strategy 

of storing maize, waiting to sell at high prices after the harvest is over because they 

need money to spend, pay back the debt of materials and due to lack of drying yard, 

high cost of transporting home. 

In terms of production, farmers have consciously applied advanced technology in 

production, but the rate is not much. 

c) Acquisition 

Most of the farmer's corn output is bought by traders and transported to the kilns, 

then sold to companies and traders. Traders play a very important role in buying 

maize for farmers because it is very easy to buy and sell with traders. Traders account 

for a large number with diversified means of transport, at the same time, they are 

always in charge of drying and drying, going to remote and remote areas to buy maize 
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to bring to private kilns. Flexible and flexible in determining prices and payment 

methods as well as methods of supporting farmers, experienced and very sensitive in 

terms of price, quality of goods, understanding of the locality, and psychology 

farmers and businesses. However, the problem raised here needs to have solutions to 

overcome the limitations in this linkage in order to contribute to creating a steady, 

stable consumption, keeping corn prices at a high level and making profits for 

farmers. , especially at the time of great harvest. 

About the enterprise's corn storage system: Currently, the system of storing maize 

for preserving and storing maize in Son La province is still inadequate, not meeting 

the demand. Besides, the above warehouses were built for a long time with outdated 

technology. 

d) The use of corn cobs in Son La 

With a large corn acreage, every year in Son La the amount of corn cob produced 

is very large. The corn kernel is used for many different purposes such as in the corn 

kiln, it is used as fuel for drying corn kernels, in households, it is used as fuel for 

domestic use (162 households). for animal husbandry (31 households) ... However, all 

households have not used energy-saving stoves but still use traditional firewood 

stoves and do not know the biochar coal production technique from corn cob. 

e) Farmers' income producing maize 

Through surveying 240 questionnaires, we divide the household's income into the 

following levels: the low income category is <= 30 million VND / year; Average is 30 

- 50 million VND / year; a fair amount of 50 - 80 million VND / year; High is> 80 

million / year. 

The results of the survey are as follows: there are 143 low-income households, 46 

middle-income households, 19 good-income households, and 25 high-income 

households. 

There are 43 households with better-off income, in which, the income from 

cultivation from 50% or more is 27 households, income from breeding from 50% or 

more has 5 households. This proves that the revenue from cultivation accounts for a 

large proportion. 

Among 136 households specializing in maize cultivation, there are 11 households 

with income from 50 million VND / year, accounting for 5% of the total 240 

households surveyed, so that income from maize brings negligible income in the total 

income of the household. . 
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4.2. Capacity building for farmer households to participate in the corn core 

biochar fuel and fertilizer processing system 

Organize training and technical training classes 

 

Organize training and publicity on how to 

use corn cob to reduce environmental 

pollution and save costs to increase the 

quality of agricultural products 

 

Farmers participated in capacity building 

training sessions in Tooc village, Dong 

Dang commune, Moc Chau district 

 

Farmers read the project leaflet and learn 

about the benefits of using corn cobs 

 

Project staff discuss with farmers about 

knowledge and techniques transferred to 

farmers by the project 
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Image 1: Project poster 

Poster introduces the project, this is a gathering of publicity and capacity 

building that the project sends to local officials and farmers.. 

4.3. Building a model to use corn cobs for drying agricultural products, as fuel 

and fertilizer suitable for farm households and household groups. 

4.3.1 Investigate and survey the cultivation and care of maize in Moc Chau district 

a. Area, yield 

- In 2017, the total maize area in Son La province was 138,104 ha, yield 40.68 

quintals / ha, yield 561,853 tons, compared to the previous year, the area decreased 

by 9.4% (14,338 ha), productivity increased. 3.5% (1.41 quintal / ha), yield 

decreased by 6.2% (36,787 tons), cultivated area of maize decreased due to the 

increase in seed and fertilizer prices, product prices tended to decrease compared to 

other Last year, some areas were converted to other crops such as cassava, 

sugarcane; Special fruit trees, due to difficult investment in high-slope fields, land 

degradation and low productivity, have to be abandoned or rotated, some maize areas 

are affected by floods of 417 ha, of which there is no loss. 24 ha; productivity and 

output increase because people bring new varieties to high productivity and apply 

scientific and technical advances to production; intensive farming increases crop 

yields, 

b) Breed structure and season: 

- Breed structure: LVN 10, PAC699, CPA88, CP989, CP511, CP501, C, P, 

811, DK9901, DK9955, DK6818, DK6919, NK7328, NK6253, NK6101, NK6410, 

NK4300, NK6639, NK6410, B9689, Pioneer brand P4124, Pioneer brand P4311, 

Pioneer brand P4554, VN5885, Hybrid maize varieties 8639C ... to increase 
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productivity, ... glutinous varieties: MX2, MX10, HN88, NH90, HN98, S2, VN2, 

VN6, Bach Ngoc ... 

- Seasonality: it is possible to plant crops of the year, but the area is 

concentrated mainly in Spring-Summer and Summer-Autumn crop in the year.c. A 

general assessment of maize cultivation in Moc Chau district 

According to the reported data of Son La province in 2019, the maize area 

of Moc Chau district from 2015 to 2019 decreased by 5,820 ha, the yield 

increased by 4.1 quintal / ha due to the large reduction in the area, the total 

output in 2019 decreased by 16,070 tons compared to the previous year. 

with 2015. The following is a graph showing the trend of maize production 

over the past 5 years, 

 

Figure 1: Development trend of maize in Mo Chau district from 2015 to 2019. 

Source: report to Son La Department of Agriculture 2019, 

d. Results of the survey on maize cultivation in farmer households in Moc 

Chau district: 

- We surveyed 100 maize farmers in Chieng Hac and Dong Sang 

communes, Moc Chau district, 

The main indicators to be investigated: 

Household's income: Unit of calculation of VND million / year 

+ Household cultivated area: m2 
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+ Maize cultivation techniques: 

+ Cost, price: 

+ Productivity and selling price of maize, 

• General assessment: 

During our survey on maize cultivation in Moc Chau district, we surveyed a 

total of 100 agricultural households, of which 16 were specialized in maize 

cultivation. The following are some of the results of the survey of the main 

criteria, 

• Household's income: The highest total income is 159 million VND / year, 

the lowest is 19 million VND / year. 

+ The rate of revenue / expenditure from profitable maize cultivation (+) is 

88%, the remaining 12% is unprofitable due to high cost and lower cost of 

maize. 

Of the 100 surveyed households, the households with over 50% of the income 

from maize are 37 households, accounting for 37%. 

Through the survey, there are 7 low-income households, 5 middle-income 

households, and 4 high-income households in 16 maize-growing households. 

Thus, income from maize contributes to improving household income. not tall. 

Comments: There are 16 households specializing in maize and animal 

husbandry, of which 5 households collect more than 50% from maize. In 

which, there are 4 households with income from 50 to 159 million VND / year. 

•  Farming techniques: 

- Spraying herbicides: 100% of households use herbicides and spray 3 times 

as follows: 1 time before sowing 1 month; 2nd time after planting 1 month, 

3rd time after planting 2 months, 

- Weeding: about 30% of households clear grass before planting. 

- Fertilization: 

+ Chemical fertilizers: 100% of households use nitrogen fertilizer with the 

average rate of 35.7 kg / 1000 m2, while NPK fertilizer only accounts for 4% 

of households, organic fertilizer accounts for 9%. 

•  Pest control: 100% of households spray pesticides, spray 2-3 times and 

follow the instructions of pesticide trading establishments. 

• Productivity and cost: 
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The average yield of 100 households surveyed is 6 tons / ha, the lowest one is only 

3 tons / ha due to pests and bad soil, lack of irrigation water, the highest is 8.5 tons 

/ ha. The price is from 2.5 - 3.2 thousand VND / kg of maize, corn sold in the field. 

4.3.2 Constructing a maize drying model with a corn cob gasification furnace 

a. Organize a meeting to set up a group to voluntarily participate in the maize 

drying model by the corn cob gasification furnace (1 conference / day x 50 people / 

conference, all farmers + 3 officials in the field) 

After holding talks about the benefits of using corn cobs as agricultural drying fuel 

and techniques for collecting and drying them to standard dryness for ease of use 

and cost savings. A voluntary group has been established to participate in the maize 

drying model using a corn cob gasifier, a group of 50 people in Dong Sang 

commune, Moc Chau district. Mainly ethnic minorities of Thai and Mong ethnic 

groups. 

b. Implementation of the maize drying model by the corn cob gasification furnace 

(creation) 

- Organize training courses and training courses for 50 people in Dong Sang 

commune and Chieng Hac commune, Moc Chau district 

 

Organize farmer meetings to form voluntary 

groups 

 

Training in the use of corn cores to dry 

agricultural products using gasified stoves 

and gasification ovens 
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Collect corn cobs for a variety of purposes 

 

  

4.3.3.  Building models of fuel production from corn cob gasification by-products 

- Organize a meeting to establish a voluntary group to participate in the fuel 

production model from by-products of corn cob gasification furnace 

including 50 farmers in Dong Sang commune, Moc Chau district 

- Implement the fuel production model from by-products of corn cob 

gasification furnace, train 50 people in Dong Sang commune, Moc Chau 

district. 

4.3.4. Building a biochar production model from corn cob gasification by-products 

a) Organize a meeting to establish a group to voluntarily participate in the biochar 

production model from by-products of the corn cob gasification furnace (1 

conference / day x 50 people / conference, all of them are farmers + 3 organizing 

staff). in the field) 

b. Implement the biochar production model from the corn cob gasification by-

products (training,). 
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Corn cores are collected and prepared to 

produce biochar 

The triangular bottom pier has a vent pipe to 

allow air to circulate. Light at the bottom of 

the triangle to burn the cob, then add the cob 

to form a large pile of 2 - 3 m3 for 4-6 hours. 

 

After the cob gas turned black, spilled and 

watered to stop the burning, the biochar 

production was finished. 

 

 

4.3.5. Building maize cultivation model using biochar fertilizer 

1. Organize a meeting to set up a group to voluntarily participate in the maize cultivation 

model using biochar, a group of 50 people in Dong Sang commune, Moc Chau district. 

Training and training on sustainable maize cultivation techniques using biochar fertilizers. 

2. Results Implementing the maize cultivation model using biochar (2 crops, 10 farmers 

per crop) 

a. Experimental setup 

The experiment was arranged in complete randomized block (RCB) with 4 formulas, 3 

replicates, the area of one experimental plot is 25 m2 (5 x 5 m). The total area of the test 

area is 500 m2, in which the experimental area is 300 m2, the protection spread is 200 m2. 

Experimental formulas include: 

 + CT1: Control: Apply NPK according to the reality of local people (local NPK). 

 + CT2: 50% of local NPK + 10 tons of biochar / ha (830 kg biochar), equivalent to the 

NPK content: 66:66:86 

+ CT3: 50% of local NPK + 15 tons of biochar / ha (1,245 kg biochar), equivalent to 

NPK content: 98: 99: 125 

 + CT4: 50% of local NPK + 20 tons of mixed biochar / ha fertilizer (1,660 kg biochar), 

equivalent to NPK content: 131: 131: 166 
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Local NPK: basal fertilization of 700 kg NPK 5: 10: 3: 8 Lam Thao, 200 kg of Phu My 

fertilizer and 100 kg of buffalo head potassium per 1 ha. Equivalent as follows 

   
Unit: Kg 

Formula 
Fertilizer NPK 5: 

10: 3 Lam Thao 

Phu My 

Fertilizer 

46% 

Potassium 

Fertilizer 

Fertilizer 60% 

Biochar 

compost 

1 700 200 100 0 

2 350 100 50 10.000 

3 350 100 50 15.000 

4 350 100 50 20.000 

b. Monitoring criteria: 

Germination rate, growth time and growth period 

. Uniformity of plant height and corn staking height 

Pest and disease levels 

Productivity and economic efficiency 

c. Results of case 1 of the model: 

Growth indicators 

Growth time: In all treatments, maize had a growth time of 114 days. Different 

fertilization methods did not affect the growing time of maize with 95% confidence. 

Plant height: Different fertilization methods did not affect maize plant height at 95% 

confidence. 

Pest and disease infection level 

Pest and disease prevalence in all treatments was low. Pests were at level 2, diseases were 

at level 1, there was no difference between the treatments. 

Adding biochar fertilizer for maize (formula 3 (Applying 50% NPK as local + 15 tons of 

biochar) and formula 4 (Applying 50% NPK as local + 20 tons of biochar) for plant 

status and maize is much better than the farmer's planting method (formula 1 (applying 

NPK as local), control formula). 

The rate of rooting due to storms is difficult to accurately assess. 

Productivity and economic efficiency 

Formula 4 (Applying 50% NPK as locality + 20 tons of biochar) gives the highest 

yield (37.87 tons / ha), formula 2 (Applying 50% NPK as local + 10 tons of biochar) for 
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energy lowest yield (31.87 tons / ha). 

Formula 4 (Applying 50% NPK as local + 20 tons of biochar) is the formula for the 

highest economic efficiency without labor, followed by formula 3 (Apply 50% NPK as 

local method + 15 tons of biochar compost), formula 2 and formula 1. 

d. Results of crop 2 model: 

- The tracking index of the height of corn plants is not much different 

 

Figure 1: Plant height and corn stalk height index 

- The level of infestation with pests and diseases 

Table 4.3. Influence of the onset of fertilizers 

levels of pests and diseases and corn's ability to resist falling 

Part 

time 
Formula 

body 

falls 

roots 

fall 
Pests Diseases Tree 

state 

(Points) 

Corn 

state 

(Points) (%) (%) (points) (points) 

Case 1 

1 0 58,3 2 1 4 4 

2 0 60 2 1 4 4 

3 0 60 2 1 4 5 

4 0 56,7 2 1 4 5 

Case 2 

1 0 0 3 1 4 5 

2 0 0 3 1 4 5 

3 0 0 3 1 4 5 

00

50

100

150

200

250

300

CT 1 CT 2 CT 3 CT 4 CT 1 CT 2 CT 3 CT 4

Vụ 1 Vụ 2

Chiều cao cây và chiều cao đóng bắp (cm)

Chiều cao cây (cm)        Chiều cao đóng bắp  (cm)        
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4 0 0 3 1 4 5 

There was no large difference in the prevalence of pests and diseases between the treatments. 

- Productivity and economic efficiency 

Net productivity 

   Comparing the actual yield of the formulas with each other, we find that there is a large 

difference between the formulas. Formula 4 (Applying 50% NPK as local + 20 tons of 

biochar) gives the highest yield (37.87 tons / ha), formula 2 (Applying 50% NPK as local 

+ 10 tons of biochar) for energy lowest yield (31.87 tons / ha). The above results show 

clearly the effects of different fertilizer levels on maize yield. The fertilizer level of formula 

2 (Applying 50% NPK as local + 10 tons of biochar) decreased by about 4% compared to 

the control, The fertilizer level of formula 3 (Applying 50% NPK as local + 15 tons of 

fertilizer biochar incubation) increased about 4% compared to the control, the fertilizer level 

of formula 4 (Applying 50% NPK as local + 20 tons of biochar) increased about 15% 

compared to the control. Thus, different methods of fertilization have a clear effect in 

improving maize yield. 

e. Overall assessment of labor cost and economic efficiency through 2 maize crops 

using biochar fertilizer. 

- Adding biochar fertilizer for maize (formula 3 (Applying 50% NPK as local + 15 

tons of biochar) and formula 4 (Applying 50% NPK as local + 20 tons of biochar)) for the 

situation cutting plants and corn are much better than the farmers' planting method (formula 

1 (applying NPK as local), control formula). 

- The formulas with Biochar fertilization increase the number of labors due to the 

need to collect materials, compost raw materials and use more fertilizer, the highest number 

of labors is formula 4 (Applying 50% NPK as soil method + 20 tons of biochar fertilizer) 

is 67 tons / ha, at least formula 1 (Apply NPK as locality): 47 tons.  

- Comparing the investment costs, formula 1 (Applying NPK as a locality) is the 

largest investment cost: 7,610,000 VND / ha, the lowest cost is formula 2 (Applying 50% 
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NPK as a locality + 10 tons of biochar compost): 5,070,000 VND / ha. 

- To calculate the efficiency on labor spent, formula 1 (Apply NPK as local) gives 

the highest efficiency: 471,300 VND / service 1, 534,900 VND / service 2, formula 2 

(Apply 50) % NPK as local + 10 tons of biochar compost): 414,200 VND / worker. 

➢  Thus, we can recommend farmers: 1) for households with abundant labor 

resources and available biochar materials, fertilize according to formula 3 

(Apply 50% NPK as + 15 tons of biochar fertilizer), formula 4 (Apply 50% 

of NPK as local + 20 tons of biochar) because when fertilizing with this 

formula will take advantage of the family's labor, take advantage of Local 

agricultural by-products as fertilizer, reduce investment costs, increase 

income. 2) For households with little labor, agricultural by-products are not 

available, apply formula 1 (Apply NPK as local). 

➢   

➢ Distribution of compost for households and instructions for fertilizing Biochar 
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➢ Take care of the experiment 
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➢ Tracking development experiment. 

  

  

 

Model 
Tissue addition 
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V. CONCLUSIONS AND RECOMMENDATIONS: 

CONCLUSION:  

5.1. Mộc Châu maize farming system 

• Moc Chau district, productivity in 2019 compared to 2015 increased 4.1 quintal / 

ha, output decreased 16,070 tons. 

• The average yield of the 100 surveyed households is 6 tons / ha, the selling price of 

maize in the field ranges from 2.5 - 3.2 thousand VND / kg. 

• Farming techniques: mainly nitrogen fertilizers, almost no organic fertilizers. 

• 37% of surveyed households have income from maize at 50% or more. There are 

16 households specializing in maize cultivation and animal husbandry, with 5 

households collecting over 50% from maize. In which, there are 4 households with 

income from 50 to 159 million VND / year. It proves that income from maize is no 

longer the main source of income for the household. 

5.2. Sustainable maize cultivation using biochar fertilizer: 

Through the process of studying the effects of fertilizing different fertilizer levels with 

biochar fertilization on maize in crop 1 Spring - Summer, crop 2 Summer - Fall 2020 in 

Dong Sang - Moc Chau - Son La, we Some initial conclusions are drawn as follows: 

Growth indicators 

Growth time: In all treatments, maize had growth time of 114 days, crop 1 and 102 days 

of crop 2. Different methods of fertilization did not affect the growth time of maize in 

confidence. 95% reliable. 

Plant height: Different fertilization methods did not affect maize plant height at 95% 

confidence. 

Pest and disease infection level 

Pest and disease prevalence in all treatments was low. Pests were at level 2 in crop 1 and 

level 3 in crop 2, and pestilence was at level 1, 2, there was no difference between the 

treatments. 

Adding biochar fertilizer for maize (formula 3 (Applying 50% NPK as local + 15 tons of 

biochar) and formula 4 (Applying 50% NPK as local + 20 tons of biochar)) for the state 

plants and maize are much better than farmers' planting methods (formula 1 (applying 

NPK as local), control formula). 

The rate of rooting due to storms in season 1 is difficult to accurately assess. 

Productivity and economic efficiency 
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Formula 4 (Applying 50% NPK as locality + 20 tons of biochar) gives the highest 

yield (37.87 tons / ha season 1, 39.2 crop 2), formula 2 (Apply 50% NPK as local Phuong 

+ 10 tons of biochar fertilizer) has the lowest yield (31.87 tons / ha in crop 1, crop 2 is 35.4 

tons / ha). 

Formula 4 (Applying 50% NPK as local + 20 tons of biochar) is the formula for the 

highest economic efficiency without labor, followed by formula 3 (Apply 50% NPK as 

local method + 15 tons of biochar compost), formula 2 and formula 1. 

The formula with Biochar fertilization increases the number of labors due to the 

need to collect materials, compost raw materials and use more fertilizer, the highest number 

of labor is formula 4 (Applying 50% NPK as the locality. + 20 tons of biochar compost) is 

67 tons / ha, at least formula 1 (Apply NPK as local): 47 tons. 

Comparing the investment costs, formula 1 (Applying NPK as local) is the largest 

investment cost: 7,610,000 VND / ha, the lowest cost is formula 2 (Applying 50% NPK as 

local + 10 tons of biochar compost): 5,070,000 VND / ha. 

To calculate the efficiency on labor spent, formula 1 (Apply NPK as local) gives the 

highest efficiency: 471,300 VND / task 1, 534,900 VND / service 2, formula 2 (Applying 

50%) NPK as local + 10 tons of biochar compost): 414,200 VND / worker. 

Thus, we can recommend farmers: 1) for households with abundant labor resources and 

available biochar materials, apply formula 3 (Apply 50% of NPK as a localized soil). 

Method + 15 tons of biochar fertilizer), formula 4 (Apply 50% of NPK as local + 20 tons 

of biochar) because when fertilizing with this formula, it will take advantage of the 

family's labor, make use of the Local agricultural by-products as fertilizer, reduce 

investment costs, increase income. 2) For households with little labor, agricultural by-

products are not available, apply formula 1 (Apply NPK as local). 

- Assess women's awareness in environmentally friendly agricultural production: 

+ Grass subtraction: 53% of households spray herbicide once, 47% of households spray 

from 2 or 3 times. Weeding 1 time in 66% of households, 2 times for 34% of households. 

+ After the project started training and building a model of sustainable maize cultivation 

using biochar and organic fertilizers, the farmers saw the benefits of the techniques 

applied by the project. The rate of organic composting and biochar has increased 
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significantly, accounting for 29% of the total 100 surveyed households. 

+ 100% of households assess that it is beneficial for the environment and soil 

improvement, but it takes labor. Households applying biochar and organic fertilizers 

evaluated that maize was more beautiful and had higher yield. 

- Evaluate biochar production to create more jobs: 

- - Biochar and organic fertilization is very good for plants, increasing 

productivity and economic efficiency. Therefore, the farmers in Dong Sang 

commune participating in the project applied this fertilizer to crops other than 

maize such as fruit trees and vegetables. 

- Although it takes extra labor, the profit from saving on buying chemical 

fertilizers is calculated at 350 thousand VND / worker. 

- Households have disseminated techniques to the community, some 

households do not want to disseminate it because they want to keep secrets. 

- Households participating in the model of sustainable maize cultivation with 

corn cob brazing and burning biochar are to contribute of the labor increase 

due to the application of biochar production techniques is 0.5 labor, this 

number is less than the households do not work together. After that, most of 

the households still want to work separately because the cultivated land is far 

from each other and the needs are different. 

RECOMMENT: 

- Moc Chau district has many corn drying kilns using Syngas clean gas technology and 

many unused corn cores, so they can be used to make biochar fertilizer for maize while  

increasing organic fertilizer. both reduce environmental pollution and reduce the cost of 

buying fertilizers. 

- Due to the limited study time, we can only partially assess the addition of biochar to 

maize in crop 1 Spring - Summer, Season 2 Summer - Autumn 2020 in Ban Ang, Dong 

Sang commune, Moc Chau - Son La province. 

- Continue to conduct research in the next year to give people the most suitable formulas. 

- Continuing to evaluate and experiment in regions with different ecological conditions 

and different seasons. 
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- Technical training on how to collect, burn and use Biochar fertilizer for maize and other 

crops. 

- Biochar fertilizers are organic fertilizers, slow decomposition time, plants cannot absorb 

immediately, so it is necessary to have soil analysis and evaluation for a long time. 

- Expand the model for the formulas for high economic efficiency, consistent with the 

customs and practices of each locality. 

- Having an agricultural extension policy to help farmers develop the model and replicate 

it in other localities. 

APPENDIX 

1. Collecting corn cobs for agricultural products or biochar production 

  
Corn cob is a by-product of 

industrial furnaces 

Transportation and collection of 

corn cores for biochar production 

or agricultural products by biomass 

gasification furnace. 

2. Support farmers with gasification stoves and agricultural dryers using 

biomass 

 
Training, instructions on how to use 

the oven 
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3. Dried agricultural products with biomass gasification furnace 

  
Corn cob (biomass) used as fuel 

for gasification stoves 

The oven drys agricultural products 

suitable for households and 

household groups (capacity of 200 

kg- 300 kg of agricultural products), 

this furnace uses biomass 

gasification stove. Note: this oven 

has been patented 
 

4. Biochar is produced from corn cobs 

 
Biochar production tools are simple, 

easy to transport, farmers can self-

made 

 
The biochar combustion tank is open 

on and below, easily curled up easy 

to transport 
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can be installed easily, suitable for 

farmers 
 

First, some corn cobs are burned, 

then hold a steel tube with a 

triangular base on top of the burnt 

cob. The steel pipe is to make the 

fire burn from the inside to the 

outside and ensure the burning of the 

cob under anaerobic conditions. 

 
The corrugated iron is wrapped around 

the burnt pile of corn. (The corrugated 

iron sheet is arranged in barrels with a 

diameter of 1.5 m - 2 m). Then pour the 

corn cob inside until it is full. 

 

 
Burning time 4-6 hours, until the cob 

burned turns black is finished. 
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Expand the biochar pile and water it to 

end the burning process 

 
Crush it to make biochar easy to use 

 

5. 5. Compost organic fertilizer mixed biochar 

 
The material consists of many layers: 

straw, manure, biochar, 

microorganisms, etc., watered to have 

50-60% humidity. Each layer is 15-20 

cm thick. 

 
Covering the compost pile with 

plastic, Biochar organic 

composting has been completed 

 

 

 

6. SUSTAINABLE FARMING, USING BIOCHAR AS FERTILIZER 
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Training and establish groups 

 

 
Discussing and exchanging 

experiences and technical instructions 

 
Land preparation after applying 

biochar organic fertilizer 

 
Tracking Experiment 

 

 
Biochar organic fertilizer is 

applied to vegetables of local 

farmers. 
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Farmers rejoice corn high yield and 

good quality 
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