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Abstract

Participatory research allows groups and individuals to reflect and decide on their societal issues
together. Such research was employed in Tra Hat Climate-Smart Village (CSV) in Vietnam to see if
specific climate-smart agriculture (CSA) techniques could be adopted in the village. In line with the
adoptability of CSA techniques, their scaling potential in the nearby areas of Tra Hat CSV was
examined as well. Results showed that farmers deemed the CSA techniques related to rice production
as priorities, which included laser land levelling, alternate wetting and drying, straw baler and rice
root cutter, and Phosphorous fertilizer reduction, among others. Alongside CSA techniques on rice
production, multiple crop and livestock practices were prioritized by the farmers due to their
economic and environmental benefits. These CSA techniques could then be integrated into the
“IMS5R” or the “1Must-5Reductions” package, one of the current agricultural extension supports
provided by the government. Gendered differences also emerged from the study, showing the
preferred CSA techniques of male and female farmers and the factors that influenced them for their
decisions. Regardless, they all believed that the CSA techniques they identified as priorities could
increase incomes, ensure food security, and protect their environment. Results of this study exhibit the
critical role of participation in empowering communities and the scaling potential of specific CSA
techniques.

Keywords
participation; empowerment; agricultural extension; gender; research methods.
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Introduction

Participatory research consists of a range of approaches and techniques with the primary objective of
shifting the power from the researcher or technical 'expert' to those making decisions and to those who
will be affected by these decisions. These are often community members or community-based
organizations. In participatory research, these individuals and groups analyze and reflect on the
information generated in order to manage conflicts, reach consensus, and make decisions (the process
and outcomes are documented as part of the research process). Participatory research involves
discussion, but the main goal is to move the discussion to making decisions, planning, and action. The
researchers facilitate the process that allows participants (often multiple stakeholders with competing
interests) to discuss their problems, conceive possible solutions, and propose actions which could be
taken. The research conducted by the Participatory Research Group (PRG) aims to guide the decision-
making processes to fair outcomes through providing balance in power structures, often through
techniques that give voice to underserved groups (i.e., women, minorities, youth, and impoverished

or landless individuals).

The study presented in this paper used a range of participatory research methods, including focus
group discussions, multi-stakeholder meetings, participatory inquiry, action research, oral testimonies,
and story collection. This multi-method approach provides a foundation for prioritizing and goal-
setting which is documented through collective analysis, digital photo stories, drawing and essay

writing competitions, participatory video, and immersions.

Prioritization of climate-smart agriculture techniques

A participatory approach was applied to examine the potential for implementing a range of climate-
smart agriculture (CSA) techniques® in Tra Hat Climate-Smart Village (CSV) and determining the
potential to out-scale CSA technologies to the surrounding regions.

The CSA Targeting and Priority Setting Methodological Framework (Ronnie et al. 2015) provides a
stepwise procedure of identifying a CSV-specific list of current and anticipated climate changes and

risks and possible potential CSA techniques (see Figure 1).

! Note: Throughout the report, the term “CSA techniques” will be used to represent “CSA technologies and practices”.
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Table 1 summarizes the selected processes that were modified from the six-step priority-setting
process (Ronnie et al. 2015) and implemented by the Tra Hat CSV team in Tra Hat CSV.

Table 1. Selected processes for priority setting CSA practices in Tra Hat CSV

Steps of process

Action

Selection of initial basket of promising
technologies

Consultation meeting with local authorities at DARD

Preparation of potential CSA practices at Tra
Hat with ex ante assessment of the initial
basket of promising technologies

Supported by DARD on previous results of trials in Bac Lieu

Discussion with farmers on promising
technologies

Workshop with technology posters was held at Tra Hat from 22-23
October 2015 with participation by 40 farmers?.

Interactive technology event

Discussion with farmers in introduction section for CSA practices in
the workshop (Question and Answer on CSA)

Scoring and final ranking of promising

Farmers scored CSA practices.

technologies by farmers

Selection of one or more promising

technologies for testing Scoring data analysis and report

Review selected prioritized CSA practices Comparison with results of household survey and Kl interview

Validation of CSA practices for out scaling at

L . Consultation meetings with DARD
other regions in Bac Lieu

Out-scaling potential

Scaling out a prioritized CSA practice is more effective if it is included in a package of
technologies planned for dissemination by local government. In the Mekong River Delta (MRD), a
well-known and effective policy is the dissemination of a rice production package known as
'‘3R3G' (3 Reductions, 3 Gains) implemented in 1990s and then later, 'AM5R"' (1 Must Do, 5
Reductions) out-scaled in the early 2000s. 1M5R is still the current policy promoted by national
extension to improve rice production practices in the MRD. In 1M5R, one “must” is “must use
qualified certified seed”. The other five "reductions" are reducing the amount of seed, fertilizer,
pesticide, amount of irrigated water during rice production, and reducing loss in postharvest.
Examining how the proposed CSA techniques can fit into the current extension dialogue can
strengthen the potential for dissemination. An important component of the participatory
prioritization process is to operate with a lens on out-scaling given the multitude of stakeholders

involved.

2 See Appendix 1 for program and Appendix 2 for posters




Location and geography

Tra Hat CSV pinpoints at longitude 105.65 - 105.70 and latitude 9.35 - 9.38, administratively in
Chau Thoi Commune, Vinh Loi District, Bac Lieu Province. With 306 ha area, it is located at the
tail end of Quan Lo faced with lack of fresh water and threat of salinity intrusion during dry season
(December to April). Moreover, in the rainy season (from May to November), some low areas of
the village are inundated by heavy rain. The situation will be more serious in the future under

impacts of climate change and sea level rise (CC&SLR).

The situation of irrigation, drainage and soil fertility is presented in Table 2. It indicates there is a
lack of irrigated water in dry season and some flooding areas in rainy season. Currently, three main
land-use types are distributed across four areas in Tra Hat CSV: Land unit (LU) 1: Triple-rice crop
or double-rice crop; LU 2: Double-rice crop; and LU 3: Upland crop (Figure 2). The map in Figure
2 shows that 80% of Tra Hat is under 2-rice (2R) crop production cycles in summer-autumn (SA)

and autumn-winter (AW). Some other areas are 3-rice (3R) crops and a small area is upland crop.

Table 2. Land characteristic on land units in Tra Hat CSV

Land unit Irrigation Flood possibility Soil fertility Current land use
LU 1 Not enough 30 cm Rich Triple-rice crop (1a)
Double-rice crop (1b)
Irrigated
LU2 Not enough No flood Medium Double rice crop
Irrigated
LU3 Enough Irrigated No flood Medium Upland crop

(Source: Nguyen Hieu Trung et al. 2015).
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Figure 2. Present land use map of Tra Hat CSV

Cropping calendar per year is presented in Figure 3, where the traditional rice variety “Tai
Nguyen” is popular in Tra Hat CSV with stable yield, high quality, and good price. The
disadvantage of this rice is long duration (4-5 months depending on weather) and growth is
slowed by low photosynthesis over these months. Rice crops grown in other seasons are
short duration varieties such as RVT or OM 4900. 3R crops in Tra Hat CSV are similar to

those in other surrounding areas in Vinh Loi district.
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Figure 3. Cropping systems in Vinh Loi, Bac Lieu




Table 3 shows the household level characteristics of the main livelihood and food security
sources paired with their constraints to production in Tra Hat CSV. The main problems
stem from the lack of quality seeds / stocks, the lack of improved climate-smart agriculture
(CSA) techniques, and no/low market access.

Table 3. Constraints for livelihood in rice production and in the households

Characteristics Problems

e 2 Rcrops, higher yield . End tail of QLPH, only enough water for 2 R crops system
e  Main income and food

e Modern varieties in SA (May-Sept) . Drought in early stage
e  More pest and diseases
e  Prefer more varieties with higher yields

e  Traditional variety (Mua - Tai e  Submergence in early stage
Nguyen) in AW (Oct-Feb) e Lodging
e  Less purified seed
e  More pest and diseases
e  Orchards at HH e  Mixed fruit garden (i.e., coconut, mango, etc.)
e Main source of household e  Does not generate much cash income
consumption . Fast conversion to rice land
e  Vegetables e Less than 3% commercial

. Difficult to find market

e Piggery - small scale e Low profit and high market risk
. Diseases

e  Chicken and duck raising e low productivity and profit
e  Main source for food security . market risk
. Diseases
e  Fish pond- small scale, mixed types e  Low productivity
of fish

Source: VBS report (Phong et al. 2014)

Methodology

The study presented herein employed Focus Group Discussions (FGDs) including posters and
videos to facilitate the discussion. Twenty female and male farmers were invited to participate in
the two-day workshop on Participatory Selection of CSA practices with the IRRI-CCAFS team
from 22 to 23 October 2015 in Tra Hat CSV.

In this workshop, the CSV implementation team explained 19 potential CSA practices using
posters, presentations, and videos. Each farmer was provided a booklet of CSA practices one week
before the workshop. During the workshop, the CSV team and farmers discussed the feasibility and

outcomes of potential CSA practices.




Sampling procedure

The 20 farmers invited to the workshop were purposefully selected based on the location of their
households in relation to the cropping capability (2R-fertile Soil, 2R- normal Soil and 3R) so that

farmers from multiple LU areas were represented.

Scoring sheet and data analysis

During the workshop on CSA practices, guidelines of CCAFS FP 1.1 were followed to use the
checklists in Tables 4 and 5 for discussion (Ronnie et al. 2015). The checklists guided the
discussion regarding the necessary conditions for a successful intervention and the expected results

and changes from the intervention.

Table 4. Checklist to assess the feasibility of promising CSA technologies and

practices based on conditional suitability

Input criteria: related to the conditions that are necessary for the intervention to have a good
chance of success in generating expected benefits in the context of the CSV.

History
e s this intervention new to the village?
e Have some other projects previously tested this intervention in the same village or in the same district or province?
e If the intervention is not new to the village, has it worked before and why? Has it not worked before and why?
e Are there any historical constraints for this technology to be tested in this village and what could be done to

overcome the constraints?

Resources/assets

e  Under what biophysical conditions will the intervention be effective?

e  What are the other resources need in terms of capital investment, operational costs and human resources?

e  Are there any constraints for this technology to be tested in the village because of resource/asset access? If so, what
could be done to overcome these constraints?

Social and gender relations and differentiation

e Does this intervention require the participation of men or women in particular? If so, why and in what ways?

e  What is the level of inputs required by women and men, and what are the implications for their time, labour,
capacity, skill investments?

e  Are there powerful individuals in the village who may influence the intervention in one way or another? How will this
affect different households, women and men?

e  Are there any constraints for this technology to be adopted in this village because of social and gender relationships?
What could be done to overcome these constraints?

Market, value chain/extension services

e Does this intervention concern one or more products that have market demand?

e  Are viable input and output value chains established to support the intervention?

e  Are there technical services available to support farmers to implement this intervention, e.g., CSV team, local line
agencies, private sector, other CGIAR centres?

Policy/law

e Are there government policies and regulations that promote or constrain the intervention?
. If there are such constraints, what could be done to overcome the constraints?

Climate smartness criteria

. What climate smartness dimensions does the intervention address, e.g., water, soil, pests and diseases, seeds and
breeds, information, markets?

e  What specific climate-related challenges or opportunities does this intervention respond to in terms of mitigation
and/or adaptation?

Financial resources and capacity of CSV team to support this intervention

Are sufficient funds, staff capacity, and time available to implement the intervention?
What are the guesstimates of the total cost of the intervention?

What resources might be available from the project, the community or elsewhere?
How do available resources compare to estimated costs?




Table 5. Checklist to assess the feasibility of promising CSA technologies and
practices based on outcome expectations

Outcome criteria: related to the expected results and changes brought about by the
technology.

Sustainable resource use/conservation

e  How does the intervention affect the environment and natural resource base?
e  What could be done to maximize positive impact?
e  What could be done to minimize or avoid negative impact?

Women empowerment/equity

e  How might the intervention affect women’s empowerment and equity within the village?
e  What could be done to maximize the positive impact?
e  What could be done to minimize or avoid negative impact?

Poverty reduction

How does the intervention affect income generation and HH asset accumulation?
How does it affect HH labour allocation?

What could be done to maximize the positive impact?

What could be done to minimize or avoid negative impact?

Food security

e  How does the intervention affect HH food security?
e  What could be done to maximize the positive impact?
e  What could be done to minimize or avoid negative impact?

Overall assessment

How many output goals does the intervention contribute positively to? How?

How many output goals does the intervention contribute negatively to? How?

What could be done to maximize positive results?

Should the intervention be proposed for the community evaluation given the pros and cons and possible future
risks?

e s additional research warranted to provide more information to the community to discuss all the pros and cons
and the risks?

Score card

In the scoring sheet for each CSA practice or technique (Table 6), levels of capacity needed for
investment or input and levels of each outcome in terms of livelihood improvement were
categorized in three columns for each of the inputs and outcomes. There are five inputs and six
outcomes for the CSA technique assessment. In addition to increasing household income and
protecting the environment, providing food security, gender equality and resilience to climate

change are required components in the selection of a CSA technique.

For evaluation of a CSA technique, farmers selected a suitable category for each of the five inputs
and six outcomes from the scoring sheet depending on their household capacity for inputs and their

point of view on CSA techniques.




Table 6. Climate-smart technology/practice characterization and scoring card

INPUTS: having the capacity

Need least capacity for
inputs

Need moderate
capacity for inputs

Need high capacity for
inputs

1. The average investment costs per

household*

Lower than 5 mil. VND

Between 5 and 10 mil.
VND

Higher than 10 mil. VND

2. The amount of labour per
household*

Lower than 20 hours per
week

Between 20 and 80
hours per week

Higher than 80 hours per
week

3. Degree of interest and need of

No need women to

Women can participate

Women participate mostly

women participate some hours alongside in practice

male labour
4. Outside technical support needed | No need Some training needed Regular training needed
5. Amount of cooperation needed none Now and then continuously

among villagers

Subtotal score

OUTCOMES:
livelihood improvement

less livelihood
improvement

moderate livelihood
improvement

High livelihood
improvement

1. Natural resource conservation
(water, soil, air, crop, trees,
livestock, fish, etc)

One natural resource
better managed
/conserved

Two natural resource
better managed
/conserved

Two natural resource
better managed
/conserved

2. Food security

No direct contribution

Food shortage reduced

Food shortages eliminated

3. Income generation

No new source of income

A new source of
Irregular income

A reliable income

4. Benefit for women

Women will not

Women will

Women will greatly
benefit

5. Community development

No benefits to community

Benefit to some
households

Greatly benefits the whole
community

6. Respond to climate change

No direct response

Take time to response

direct response

Subtotal scores

Total scores
Likelihood of success

*Best guesstimates to be prepared by the research team based on local context
Note: Standards for input 1 (investment cost) and input 2 (labour hours) have been estimated based on the statistical

average data in rice production in MRD (GSO of Vietnam, 2014).

Computation of score

In the ideal condition, farmers would score “least capacity of support needed” for all cases of

inputs and they would score “high improvement for livelihood” for all outcomes. This would result

in a maximum subtotal score of 5 for inputs, 6 for outcomes, for a total maximum score of 11.

Scores are reported as a percentage which is the subtotal score for input/output per category

divided by the total possible score of 11. In this paper, we report only on CSA practices that




received over 50% score for the input category “needs least capacity for input” and over 50% for

the outcome category “high livelihood improvement”.

Results and discussion

The list of potential CSA techniques evaluated in the participatory prioritization workshop on 22-
23 October 2015 in Tra Hat CSV is presented in Table 7. There were two groups of CSA
techniques, one was for rice production and the other group addresses multiple crop and livestock
practices. Since rice production is the main income of people in Tra Hat CSV, improved practices

in rice and in other crops/livestock applied at the household level are important for food security.

Table 7. CSA techniques evaluated by farmers

CSA techniques for rice production

Laser land leveling for rice field

Water saving technique for rice (AWD)

Straw baler and rice root cutter

Using straw for mushroom

Using straw for compost

Smart applying of N fertilizer using Leaf Color Chart (LCC)
Reducing Phosphorus fertilizer

Sowing machine

9. Improve certified seed

10. Modern rice with salinity tolerance

PN A WD =

CSA for increasing healthy livelihood, environment and food security of HH and village

11. Improving piggeries with sanitation treat
12. Raising chicken

13. Yellow cat fish

14. Yellow catfish and frog

15. Growing Dragon fruit on hyacinth compost
16. 2R + soybean or 2R + sesame

Table 8 shows the scores given for different CSA techniques revealing farmers' preferences. The
scores are presented as percentages (i.e., 100% score would mean lowest input need and highest

livelihood improvement). The scores are reported separately by gender.

In table 8, all CSA practices have been ordered by ranked score provided by farmers' responses.
Low scoring CSA practices, such as piggery or growing upland crop in rice based system
(soybean/sesame in rice-based system), were left out of the evaluation as they were considered

unfeasible practices to improve the livelihood of farmers in Tra Hat CSV.




Table 8. Livelihood improvement ranking and percentage score of CSA
practices

No. | CSA practice in rice production Male Female
1| AWD 63 73
2 | Straw compost by applying Trichoderma 60 58
3 | Applying seed sowing machine 54
4 | Straw baler machine 60
5 | Reduction of Phosphate (P) for paddy soil 52 61
6 | LCC for Nitrogen (N) application - 64
7 | Growing straw mushroom 58
8 | Laser land leveling 54
9 | Short duration and salt tolerant rice varieties - 52

10 | Purifying current traditional seed - 51
11 | Reduction of seed 52

CSA practice in HH
12 | Growing dragon fruit 53
13 | Yellow catfish + Frog - 50
14 | Raising chicken 52 -

Note: Scores are presented as a percentage of input + output score/total possible score (11). Piggery an
growing soybean or sesame in rice-based systems were left out as they received low scores and were deemed
infeasible for livelihood improvement in Tra Hat

To triangulate perceptions of CSA techniques, data was combined from the FGDs with
farmers, HH surveys, and Kl interviews. The HH surveys were conducted in Tra Hat CSV on 5-9

November 2015 and the Kl interviews took place on 12-14 November 2015 in Bac Lieu Province.

In Table 9, several CSA practices were selected by multiple stakeholders as having the highest
capability of dissemination: laser land levelling for rice field, saving water through alternate
wetting and drying water management, Phosphorous fertilizer reduction, baling straw and cleaning
field between seasons with rice root cutter, and making compost from rice straw. Piggeries were
also preferred by farmers in HH survey and Kl because of its important in food security and second
source of income after rice production. However, the sanitary of this should be improved for

protection of friendly- environment in the village.

In Bac Lieu, the development of agricultural machineries is recognized slowly compared to other
provinces. It needs a consideration of local government in policy, finance and organizing the
implementation pathway for these rice-based CSA mechanics practices in the region. The role of

private sector is also important in support agricultural mechanism.
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Table 9. Comparison of CSA techniques/practices in different Scoring WS, HH
survey and Kl interviews

CSA technologies Scoring HH Kl
Straw baler and rice root cutter v v v
Using straw for mushroom v v
Using straw for compost v v v
Smart applying of N fertilizer using LCC v

Reducing Phosphorus fertilizer v v v
‘Water saving technique for rice (ADW) v v v

Modern rice with salinity tolerance v

Improving piggeries with sanitation treat v v
Chicken and duck raising v

Yellow cat fish

Yellow catfish and frog v

Growing Dragon fruit on hyacinth compost v

2 rice + soybean or sesame

Note: Highlighted colors indicate the management period for the CSA technique (blue=field preparation/pre-
planting, yellow=crop management, red=post-harvest management).

Source: data from participatory scoring workshop, HH survey and Kl interview for prioritized CSA
practices in 2015 at Tra Hat CSV

Packages of CSA practices

The current rice production improvement package support by government and agricultural
extension is 1M5R, which promotes using certified seed, and reducing seed rate, fertilizer,
pesticide, water, and post-harvest losses. It is an advantage that this package is already prioritized
for out scaling because most of the CSA techniques identified through this project can be
integrated into 1M5R. Therefore, out-scaling one of the prioritized CSA techniques will be
supported if it can be combined into the existing policy and activities. For example, alternate
wetting and drying (AWD) is a water saving technique for paddy which also satisfies a criterion of
saving water in 1M5R package. Additionally, it dually satisfies the CSA criteria by saving water
and reducing green house gas emissions from rice production by half.

The sequence of management recommendations that improve the application of qualified seed,
including laser land levelling and machine sowing. Combining the practice of using qualified seed
with laser land levelling and a seed sowing machine for large scale application could double or

triple performance of rice crop establishment.
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The recommended sequence for the three CSA practices to be implemented during the growth
stages include: alternate wetting and drying, using the leaf color chart, and reducing phosphorous
fertilizer. These practices satisfy the criteria of saving water, reducing green house gas emissions,
reducing cost of fertilizer (N and P) and pesticide. To effectively out-scale these practices, they can

easily be integrated into the 1IM5R extension plans and policy.

A combine harvester is recommended for harvesting rice on field and is commonly used in the
MRD. Combine harvesting is a common practice in Tra Hat CSV and Bac lieu province; however,
using a straw baler machine for collection of straw on field has rarely been used in the area. This
reluctance of adoption may be due to a lack of available machinery and also farmer uncertainty to
the benefit of straw removal. Farmers see straw baling and rice root cutting as an extra cost and do
not know what they can do with it once it has been baled. There seems to be an issue with market
demand for straw and a comprehensive analysis for the rice straw supply chain is needed. Raising
awareness and promoting straw baling and removal will be ineffective at leading to behavior
change if there is a market failure that was not considered. Local farmers will likely continue to
burn rice straw in the field given its simplicity and ease of disposing of the straw quickly before the
next season. Wider social impacts of burning and its contributions to air pollution and respiratory
health problems can also be considered in an effort to mainstream policies that can improve straw

market infrastructure and encourage straw removal.

We recommend a complete package to connect straw residue with product development through
improving the value chain. Straw can be used to make straw compost where high-value
mushrooms can be cultivated or the straw can be used to make biodegradable products that are
alternatives to plastic products (i.e., packing material, flatware, cutlery, flower pots, etc.). For the

most efficient removal and transport of straw, a baler is recommended.

Gender differentials

For household level CSA practices, women preferred to participate in activities such as piggeries,
raising fish, chicken, and growing trees. Our study found out that women are more likely to
support these CSA practices even if high inputs are required for these practices (Figure 4). Male
farmers supported low input for CSA practices in HH and they did not like any high inputs for
practices in HH because most of them believe main income was from rice production. So, they
preferred to invest more inputs for CSA practices in rice production as their main livelihood
(Figure 5).
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of high input for CSA practices
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The score difference between men and women on evaluation CSA practices to improve livelihood
can be seen in Figure 6. It focuses on how many resources can be managed or conserved while
providing reliable income and benefit for women. Women believed most CSA practices in rice
production were reliable incomes and good for environmental management. They felt CSA
practices in the HH would not bring much reliable income. But male farmers believed CSA
practices in HH would be great benefit to women. Both of female and male farmers agreed that

CSA practices in HH were important source for daily food and food security.
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Figure 6. Score difference between male and female farmers in perceptions
of livelihood improvement if applying CSA practices

Conclusions

CSA practices in rice production are an important improvement to livelihood, income, and
ensuring long-term food security for farmers in Bac Lieu and these practices can be integrated into

1M5R agriculture extension policy as an advantage to out-scaling.

In rice production, the following practices can be prioritized: practicing AWD; reducing N and P
fertilizers; laser land levelling; baling straw and cutting rice roots (machine operation); and straw
composting. These CSA techniques have been prioritized through participatory workshops, HH

surveys, and Kl interviews.

CSA practices at the household production level (including non-rice crop production and

livestock/aquaculture) should be considered as a main source of household daily food and food
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security for the community. Piggery is encouraged to be developed with environmental concerns
carefully considered and with the introduction of good quality stocks.

Packages of CSA practices integrated into existing extension policies, such as 3R3G, 1M5R,
VietGAP, and Sustainable Rice Platform (SRP) would be an effective method for dissemination as
the messages and recommended practices are in line with the overall recommended practices.
Balance between the development of CSA practices in rice production and at the household level
could bring reliable outcomes for increasing household livelihood, food security and protecting the
environment for individual and community-wide benefits.
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APPENDICES

Appendix 1. Workshop on “Participatory selection of CSA at Tra Hat CSV”
on 22-23 October 2015

Program for 22 Oct 10 2015

Time Content of Activities Participants Leaded by
8:00- 8:10 Introduction program, objective and 10 female and 10 | LM Duong,
opening remarks male farmers, 2 lrep.
representatives of | authority of
authorities of district
commune and
district, and Tra
Hat board
8:10-8:30 Participants review posters that will be | All
discussed in the next program today
(they are similar to A4 posters that
were delivered to villagers in last
weekend)
8:30- 10:00 I. Introduce and scoring CSA on rice
production
Part 1: In 1P5G package ND Phong
Water saving technique AWD youtube
N Fertilizer saving: LCC
P fertilizer reduction
Seed reduction using sowing machine | youtube
To restore seed quality for rice
production
10:00-10:30 Break and visit posters All
10:30-11:30 Part 2: Potential alternative crop All LM Duong
replaced for Winter-Spring rice crop:
Modern rice with salinity tolerance and
short duration
Sesame
Soybean
11:30-12:00 Discussion and Closing of day 1 ND Phong
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Program of 23 October 2015

Time Content of Activities Participants Leaded by
8:00- 8:10 Introduction program, objective 10 female and 10 | LM Duong,
male farmers, 2
representatives of
authorities of
commune and
district, and Tra
Hat board
8:10-8:30 Review the posters will be discussed
by participants in next section of
program ((they are similar to A4
posters that were delivered to villagers
in last weekend)
8:30- 10:00 I. Introduce and scoring CSA on rice ND Phong
production
Part 3: Mechanization in rice
production and straw management
Laser leveling of field video
Sowing machine (the same content
with poster 4)
Making straw baler Video
Using straw for making mushroom
Making compost from straw
10:00-10:30 Break and visit posters
10:30-12:10 I1. Introduce and scoring CSA in TNL Duyen
Household area
Piggery
Raising yellow catfish Video
Raising yellow catfish+ frog
Raising chicken
Using water hyacinth to make compost | Video (vegetable
for planting dragon fruit in garden production
12:10-12:30 Discussion and Closing of day 2 NDPhong
12:30-2:00 Meeting Lunch with organizers and NDPhong+
Tra Hat CSV operational board LM Duong

Note: 20 farmers will be invited daily (10 M, 10 F). Invited farmers will be selected based on

distribution of their HH on landuse map of Tra Hat CSV (2x 2R, 3R).
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Appendix 2. Posters of CSA techniques/practices
They were placed in order with the list in program of Workshop in Appendix 1

/_._'J
ZCATEY 2= © RrIS

KY THUAT TUOI NGAP KHO XEN KE CHO LUA
(Alternate Wetting and Drying)

Mg6 Bing Phong
Vién Nphién ciru Laa Quéc Té (IRRI)
RATIONALE I
+ Irngated rice prodoction requires a lot of water for imigation It 15 a critical time 10 dry season (from Jan to Apr) for water|
supply for rice when rivers and canals dry up while water demand does not redoce in the nice-growing areas. |

+ Therefore, the application of water-saving wrigation techniques for rice at the end of ramy seascn and w dry seasons
(autuinn -winter geason and winter-spring season) can reduce water consvmption and ensure enough necessary water for rice
produoction withowt redoeinp rice vields.

v Alternate wetting and donag (AWD) techniqoe proposed by IRRI har been unplemented m many countries in the world as|
well 2z 1n some regions of Mekong River Delta Vietnam like An Giang and Bac Lien provinces wm 2004 and 2011)
respactively

PAC PIEM KY THUAT

Thes ddl mire oo ooz sog dé guy et

dinh nedi

I'_ . Ditn kbifn b 42 tiét kifm niede va
dat ndng swat hia cao
Mﬂﬂd;da;l;anﬂruﬁqmﬂ*m
) T sam 20 NES
Ruiog hua meoc khéng cin hon huim 2z s

Tioti e ook e 1 . v el
ban WHIfomdwin mtl ramy

.

Ciidnnbidbing ~Fem e r B
e HIEU QUA KINH T VA MOI TRUONG |
+ Ninp zudt lua ¢o ting do & lia phat tridn khoe |
+a ciing cay, tir d6 4 16 46 ngd it va thir thoat |
F hSmhiim‘)!u'ilz WIS T Mia it |
Tt el g s e . « Giam bom trér 3-5 lin tioy theo dia hinh va
i' i L ] that uét. Tir 36 mam chi phi bom cho vu Ma b
— — L 100 000-1.000.000 déng ha vy
—— + Giam khi tias nha kish 10%-30%.
T 5 e 118 g iy e + Bén vilng vé mir mb1 trudmp, gnip tét kigm

(Nguén: hikn chink by TRRI} ) nude tedi, ning lugng bom vi ting cubng
Bléu kién Dt khong by phén min aing, méng phai chudn thoang khi cho dit trong cac vu. |
b1 biang phing, bo bao chit chi khéng thar thoatnede va co | « Gop phidn trong poi k¥ thudt 1PSG mang lai |
kénh muong chi déng nudc trd tiéu. higu qua cho vy lia. |

| |
ey — e —— S —— f——— T
KHA NANG UNG DUNG VA HAN CHE
+ Thich hop da 56 che IGa vu mia khd (Béng Xunin H: Tha) va vung c6 nhu ciu tidt kitm nudc.
- Khéng dp dung cho @it phén nhidu va méin, dit qua gb hay qui triing khéng didu titt nede dE ding.
+ Khong ap duag cho noi khéng 6 hé théng kénh muong chia chil ddng nedi tidu, noi méng phia wone phii bom

chuyen. _ ) . .

+ Rudng chira bing phing mit bing mdng da 54 chea JEge ci tao nén vide Ap dung i thuit TNEXEK con gip nhién
han chg
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RCATS: = © RRIG
SU DUNG BANG SO MAU LA LUA CHO BON PAM

(Leaf color chart for fertilizing N effectively)
Neb Ding Phong
Vién Nohién ciu Lia Quéc Té (TRRT)

IRATIONALE |

Currently, there are more than 30 percent of N ferulizer apphed for nice production losses transfernng into
Green House Gas Emmssion (GHG). The surplus of N fertibizer apphed on rice production could alzo cause
polluted environment since it penetrates wato ground water of accummlates into grains leading to low quahty
standard for rice exporting.

Applviag the leaf color chart (LCC) can calonlate the night amounr of N fernlizer needed by 1ice at spaciﬁc‘
grovang stage This helps reducing the W fertilizer surplus for each ttme of apllying fertilizer, thus save the
mput costs of N fertlazer and reduce the development of pests and rice lodging.

Besides, when the loss of N fertilizer 15 decreased, the enussion of GHG cansed by applyg N fertilizer 1s a.l!.-a‘
dechiied. |
LCE has been applied m Rice crop management (RCA [ program of IRRT and performed 1in many countries and |
1n Vietnam (2003). |

Théu diém so mau 12 a: chiéu mat).
1.

2.

PAC PIEM KY THUAT CACH SO MAU TRONG RUONG LUA

Nén o0 mau vao Cllﬂg

Xac dwh dung thi didm ban phan Lin thir 2 va 3 Chon ngdu niuén it nhit
hic 29 ngay va 40 ngay sau kin sa. 20 13 ha (la trén cang
Cac lin bén phdn ké tidp (néu c6): K lua trd khima laké tidpdim
xong dan vao chic, néu miu 13 & khung 6 3 ug dugc 2/3 pluén 13) tir 4-
xudng man cin bon thém dam Lweong phin bon 5 w1 tri khac nhau irén
thém 1 2-3 kg weé/ cdng. Lic niy lia bi nhidm rufng. Ghi nhin sb
béah i bon thém dam. khung miu cia timg 14
rdi tinh tri 58 trong binh

CHU Y: Cin bon dis luong phdn 1in va kali vao cac cia 20 1i 43 dwoc o
thin diém ching theo hidng din chi tiér trong quy min.
trish bén phin Iia cao sin phat kém. Wéu tri &8 trung binh mau 1d Nia roi vao trong cic

khung thip hon khung mau chudn (khung 56 9)

(khung 1.2 & 3) la hic lia thidu dam, wén cin bén
ngay thém lugng dam theo bing hudng din san diy
[Ciai fam ik frmemz  whéfhn |~ Vo déogmis
. - - : = 20 - 23 gy sam =a 3 - kg wri'cbng 6 - 8kz uré'cfmp
|

40 - 43 pgay sam =a 3 - bk wré'cing 5 - Thz wré'cfng
KHA NANG UNG DUNG VA HAN CHE HIEU QUA KINH TE YA MOI TRUONG
. A]:! dung tét cho cac gifng lia cao sin ngin + Bon leong dam gén ding theo yéu cdu sinh tnréng
ngay. || cilzciy hia

+ Thit ngluém & BBSCL tdt. Tuy nhién cdn didu
ghi.nh cho cac ving muén khac nhau theo dir |
a1
+ S tiwéu hyt cic loai phin K va P cd thé anh |
wong dén sy chinh xic cua BEMLL.

Giam hrong dam dw khi bon [0a.

G1am khi tha: nha kinh do giim lwong thir thoat
dam.

Ting cwing tioh bén vimg vé& mit méi trrong

Gop phin trong pét k¥ thuds 1PSG mang lu higu
qua cho vu lia.

20



e —
& 4

BCATS: Smss

GIAM LUQNG LAN BON CHO LUA
(P Fertilizer Reduction)

(Két qua tir dr 4n CLUES)
MNgo Dang Phong
Vién Nghén ciru Lia Qudc TE (IRRI)
RATIONALE

|+ Phosphoms (P) is one m three essentially avtritional elemems for agricultural crops In the summer-autmmn season, P

| fertibizer has positive mfluences on reducing amount of alum, rutigate erpanic toxicity and mcreasme saliniry and,
drought tolerance. Unlike m winter-spring seasen, the soud surface of nce field would expenence cracking and drvng
m the summer-autumn season. Therefore, ar would go info soil through cracks and camilanes of top soil and weould

| penetrate deeper mto below soil Yayers, thus would activate the oxidation of alum in soil that. The high content of alum
could cause the toxieaty for rice and limitimg m nee growth. P 15 necessary to apply before rice season.

+ The current amount of P fertilizer applied by farmers 1s excessive over the need of nce, hence the P fertiizer surplus
has been accumulated 1n nice sodl for many years For this reason, applving the 1ght amount of P fernlizer for rice
produchion 15 required due to reducing mput costs without decreasing nice vields.

PAC DIEM KY THUAT

Cde thi nghidm giam phan 14n trong 6 vu eta dv 4n CLUES_IRRI cho thiy chira c6 anh huéng
i rang coa viéc gram lin vidc giam ning sudt 10a tan cac ving d4t phii sa, sét min nhe va phan
nhe. Viée gidm Min qua cic vu khong gdv bidn dong 1én ham hromg lin trong d4r Do 86, mot
khuyén cao ciia dir 4n 13 c6 thé bon véi liéu hrong 2040 kg P,Oy/ha cho dit lia ma ning suft lia
vén khéng doi.

n

'ha)

- ~ .

g 4

X

2 3

o !E}

5 2

! AHg P0G Hhg Bt ahgRRd kg P05 g FICH Mg P25 #Rg P05 B0k P20
Hinh Ham lwgng phin P d8 tién trong 44t Hinh Ning sufit [Ga ing woi cic mire phin Ein bén

KHA NANG UNG DUNG VA HAN CHE | | HIEU QUA KINH TE VA MOI TRUONG
« Cb thé bén pam phin P (20-40 kg | ° Bon giam lin vin dim bio yéu ciu suh trudng va ning
P,Oy/ha) trén ddt phid sa, dit phéa nhe va | | Wit cta cdy B

* Giam ¢ phi mua lin nén ting thu nhip cia néng dan,
. ) ] giip aéng din san xudt lia thich nghi hon voi BEKH
+ Co the ap dung két hop bon giam P vén + Han ché tic ddng xdu cda san xuit lia dén méi tnrimg
hrdi khd-ngdp xen ke | datlam ting cubng tinh bén viing vE mit mdt tnrong
e Gop phin mam trong go1 k¥ thudt 1P5G mang la1 hadu
| gudchosan xuit lia.

|  mdnnhe. |
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COIAR  roco Bacaiy CCAFS

DUNG CU SA THUA BANG MAY

(Sowing machine)
(86 ligu tir Chi Cuc BVTV Bac Liéu)
Ngo Dang Phong
Vién Naghuén citu Lia Qudc T4 (IRRT)

RATIONALE

* Rice seeding with the appropriate seed densiyy would not only reduce production cost
but also increase rice yield

*Rice seeding by machine would save human labours, seeds. and it ensures more
uniform spacing and plant density that led to increase rice yields .

* By using seedling machine. seeds would not be emerged during the heavy rains.

DAC DIEM KY THUAT

Tén  Lién iwong | Phwong | Ngay sa

- Dién tich ruéng trinh dién: 1 ha {giéng OM [T gifng  (ke/ha)

phip sa |
4900)

- Lu@ng gidng: 80ke / ha tiét kiém sp voi 461 3T OM 4900 24/6/2015
b S ---m-
Dbi chimg |OM 4900 24/6/2015

84 hat chic/béng
{hat)

83/114

80/116

KHA NANG UNG DUNG VA HAN CHE

+ Sa hau hét cac loai gidng va thoi tiét cé mura va phun rai dirge phan.
« (6 ihé ap dung cho cac dién tich canh tac Ina tai Tra Hat.

« Kho khin: thp quan canh tac clia ngudi dan khé thay doi.

HIEU QUA KINH TE VA MOI TRUONG

«  (Gi&nay: 2.000.000d dén 5.900.00004 {4 loai )

+ Tbng chi phi binh quan cho md hinh: 18.355.000d/ha, giam 3.860.000 d/ha.
« Ning suat udc tinh: 7.60 tan/ha, ting 0,09 tin/ha.

+ Téng thu rudng md hinh: 34 200.000 d/ha, ting 405,000 d'ha

+ Loi nhudn rudng mé hinh 15.845.000 dong/ha, ting 4.265.000 dong.
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CGLAR CCAFS

MAY SAN PHANG PIFEU KHIEN BANG TIA LASER
(Laser Land Leveling)

(54 ligu cuag cip bon Trunp tim Ning Luong va My NN Dai hoc Nong Lim TP HCM)
Nego Dang Phong
Vidn Nehién ciu Lita Quéc Té (IRRD)

RATIONALE

* Land leveling 15 meaded for rice production because 1t improves irngation efficiency and conserving water;|
plamt prowdh a5 meore uniformy, whuch helps achieves higher wields. Therefors, this practice reduces rice
production costs by reducing consumption of water, seeds, ferulizers, chemicals and fuel as well as
decreasing rice lodging.

+ Applving laser land leveling 15 not cozdy because well mantamed fields requure laser leveling only once
every 3—4 years.

+ Laser land leveling has been introduced by Bac Lieu seed Center since 2005 However, thus practice has not
been disseminated due to unsolved problems of lacking off machines and high imtial investunent cost.

+ Laser levelng would be appropriately applied 1n dry season where 15 only 2E regions (summer-autunn
season and autumn-winter season) and one season without cultivating (sprng-summer season).

PAC PIEM KY THUAT | HIEU QUA KINH TE VA MOI
~ TRUONG
’I_‘l-a.léaserdin-hﬁ B niain tin iéu - Ning suit Wa ting trung binh 0, 5tanha ting
4 b B ) 3 g9 @3 thu nhip 25000004
\ N\ Hép dicu khén —G-lamgm pii

|« It co deu do d6 déng déu dir va mrde ==
| mam cdng lam co 70%

+  Giam xiing diu 11an bom tdi (281 ==10,5 V¥
| cho l+u 7 lan bom) # 300.000 4

* Giam cic chi phi khic: gong, phin bdn,
[ thubc trir s8u.
Giam chi phi #2000 000 &

Chi phi thug san w {tiy dia pmrong): 3-10
| I:néiu d/ha
-KE tir v 3 tro di thi «& c6 1n do gam c phi,
lao d46ng chim soc va ting ndng suit [ha.
Vé mit mdi tnromg, san n laser s& giip tiet

kém nde twdi va gram thnde iz sdu, may sa
hing c6 the dp dung dé ding.

, —
KHA NANG UNG DUNG VA HAN CHE
 San i lazer chi ¢ thé thie hign & vang dét <o thin man tréng vio mia khé.
+ Thich hop cho cinh déng 1én hode canh déng ghép thia ks

+ Cdn s hd trg ciia dia phucng.
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MAY CUON ROM (Straw Baler Machine)

(Ténghc_rpdl_ratheotéi]jéuthamkhﬁo)

Ngo Dang Phong
Vién Nghién cdu Lua Qubc Té (IRRT)

RATIONALE

+ A large amount of :traw leaving on field after hanvest Straw burning refers to cleaming field practice m short duning
between two consequent rice seasons. It 15 common and simple practice i Mekong River Delta (MED). However, this
practree produces much more density of CO2 donng burming and has adverse unpacts by pollutes air environment. The air
pollution consequent contributes to preen house gas emisston and clunate change

+ By using baler machine, most of straw on field is gathered 1n bales and the open burning conld not happen regularly

+ Straw could alze be wtbized for straw mushroom prowing of rice straw compost. The benefits of these practices have been
proved by actoal production of farmers. However the high cost of baler machine 15 one of the mamn restrictions for the
dizzemination of this techniqme

Currently. many households 1 MED bought baler machine to collect straw resulting in improwing household meome and
avoiding straw burung  Nowadays. many kinds of straw baler machne have been utroduced m public (Seeing references
on website).

PAC PIEM KY THUAT (Hinh c6 tinh céch minh hoa)

MAY CUON RO mmmaaaaT + Sir dung may cudn rom_ cong rom khéng bi nat va
A I A R i M L bé thanh cudn, méi cudn co trong hrong kilodng
T =~ 12-15 kg&f§1v&ircm kha, vita gon ahe, vira dé
chuyén ché, mat gic miy cufn rom cé thé thy gom
va ép thamh cudn 3-5 céng rom
+ Vi tbe 49 hoat déng kha nhanh, kivedng 30 mdy 44

: i hoin thanh, cho ra 1 cur}p rom khoing 12-15kg
% ; A Trong vong 10 phiit 6 th hoan thanh 1 cong ddt.
.= N e San khi div thing chita thi miv 6 thé dua sin

Py phim vé diédm tip két chiz khéng cin thém phuong
“ o rer tiém thu gom
+ Céng sudt hoat dénp cia may khodng 400-500
= 'r-.”:..., b o v 20 20 cuﬁn.r’ng'&y

HIEU QUA KINH TE

+ Chi miy: Biu tr 1 miy tr hanh khoing 400 tridu ddng Thu dugc 2 tridwngdy zau khi trir chi phi. Sau ha
nim & 14y lai vOm.

+ Rudng ndng din: trung binh 1 cudn bin khoang 1300804 - 17.0004. Vé1 rudng lia ning sudt 5 tinha,
Iuong rom wéc tioh 3 tintha thi s& dwoc khodng 250 cudn rom, thu hoach khoing 3.500.0004.

KHA NANG UNG DUNG VA HAN CHE |

. Tau lifu tham khio:
Higén nay trén d1a ban DESCL. may cufn rom mén dong 1 htpcfiangis it oo Sk oo -t -va- -den e, sy
fng chra nhien vi gud thanh cua may cuon rom kha cae, do ‘LN Ty Mo fho-hoach i .
dan din ﬂ:lll'ﬁ‘ﬂg i thus r[l.:'l}' 2 hep -‘frndm:tnh;lm__pr mn?s-ml'm;mm_mﬂ(m
: S o o T L
Niugu néag din dang trong ché' chinh sach he T ven vo di = At 5
iong nhw may git ip hen hop dé tin dung hit rom ra wen sk i i e

o, dua vio muc dich o6 lgi treng sin xudt, gram tic ha mmephaphueogukktihach
cho mb1 tneéng. | 3 hetp oo E7ES com e KON uas oo - gea-nhap-tar-ka-ph
pham-thenk @ nan-lien-co-ma - bl
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KY TI—IUAT TRONG NAM ROM

(Straw Mushroom)
. Kgé Thi Thanh Tric' v Ngd Bimg Phong? .
'Khoa Kmh Té, Trrémg Dai hoe Cén Tho. Viét Nam Emanl nittme@cin eduvn TVl Netuén Cim Lia Qoo: Te, Philippines.

INTRODUC] ION
« Straw mushroom  (Folvarieila voivacea) 15

saprophvtic mushroom, living 111 the tropic areas.
Straw mushroom 1s cultivated popularly in East
and Southeast Asia counines. Mushroom grown
on rice straw 1z called straw mushroom

Estimared twenty five milhon tons of rice straw
generated aonually, Mekong Delta, Vietnam
implies a great potenfial to develop a busimess on
straw mushroom, which mproves mcome for
farmers as well as reduces open straw buming

~an rice fields.

QUY TRINH TRONG NAM ROM

Trﬂng nim rom ngoat trivi

17 rom dbng tir 10 — 12 ngay (2 — 3 npav
dzaflin)

2.Banh dong ndm ri meo ndm rom viao dong
nam

3 Phi rom o cho déng nim sau 3 — 3 neay sau

4 Tugh mede va bt ddn hal nim o 10 — 12 ngay
sau khi ra1 meo ndm rom.

T:%ng pim rem trong nhi

1 U rom déng tir 10— 12 ngay (2-3 ngay dao/lan).

2Epmmuthanhkhﬂ1 il meo nim rom vao khéi
rom d¢ trong nhi thodng mat va co nhiét 48 én
dinh

3 Phu wlon 5 — 7 noay 3 g cho khéi rom dm

4 T mede va bit diu hai adm rir 10-12 ngay sau

THUAN LGOI VA KHO KHAN CTA
TRONG NAM ROM
Thoin lei
Nglm rom dd1 dao
« D ba.n na.m om

+ D2 tréng nim rom
= Lao ding trons nam oo nh nghném

Khi Khan

= Thi tnrémyg tién thu chira phong phu

« Anh brimg civa thi tét

» Npudn cung chp va chit lugng meo ndm
= (hilac dong agas cang cao

Mot 56 hinh dnh vé nim rom & Dong Bang Song Cim Long

Y MR

13 gy

Chalt meew v nigodl crlel

b oar g [y

Phén tich chi phi doanh thu lei nbudn tring nfm rom
trén 10 tin rem

Lemg rom 50 titm i
s dame (LOiding )

54 mer dong nim 156

Clu phu rom. 2.500 4t
Ch b prrom dit 200 1
Clu phu nhdn céinz 7100 3
Chy phu tzea 1.000 7
Clu pbu khar 500 3
Témg chu phi 14.300

Lugug ner tho hoazl oon

(it nim 25

Témg daanh tw 25200

Lai nhuin 10500

TAI LIEU THAM KHAOQ

Kjwﬂwn—hm&gnﬁmm
le:ll-#; ";"-mmjmﬂ (1]

Ngn'l‘hl']hl'[‘l‘l:.ibu m-:m—-—muqmsmrmmmmmm
nod Strww Musheoom Frodecton u Mrigeieg ﬂmﬂnhmmﬂn!lmmm\ll\.ku:glh.la.
Woetmiy ol Cenral Luowd, F mn Senenin.
Umverily 1 te Fluligyimit Lo Bahor, Pupyusl.
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LAM PHAN ROM SU DUNG TRICHODERMA
Ngd Thi Thanh Tric! va Ngé Diang Phong?
'Khoa Kinh T€, Trutmg Ba hoe Cdn The, Viét Nam. Email: nittrec@ctu edu.vn *Vién Nghién Ciru Liia

INTRODUCTION

= Rice stran decomposes slowly doe to high content
of linmin (1{?%) Besides, the time between two
consecutve rice crops is only from 2 weeks to cne
month. Thus, there 15 not enough time for
decomposttion of stran leaved on field afier
harvest, or even for collected rice straw in garden
of household.

= Trichoderma 18 a type of fung that kives m all soal
types and other diverse habitat. That 15 the fong
m sl that can be cultured commoniy.

= The application of Trickwderma on straw wall
speed up the process of straw decompostion
Besides, usmg compost made of rice straw
promotes the development of the plant root and
nutrient m the sod. Tlus 15 an option of usng rce
straw effectively.

QUY TRINH U PHAN ROM VOI
TRICHODERMA

Sir dung Trichoderma inrc Hiép trén ruéng Wa

1. RAl rom ra mit rudng vi phun ché phim

Trichoderma 1én rom Twor nude cho rom 3 co

4 im nhit duh

2.San 2 — 3 tudn cay vii rom Vo dét cho rom tiép
tuc plidn hady.

¥ phin rom vii Trickoderma

1 Xép rom ra v xic ba thue vt theo kép (20— 30
cov'lop) va ned mpdc. €6 thé bd sung phin
clbng hoic phinuré,

2.Ris hodc phun mét lop Trichederma roi tép e
xép déng 0 theo lop cho ton khi ddng B cao
khodng 1.5 m

3 S dung bar nhara dé div va chan kf déng v

4 Tham déng G sau 2 — 3 tudn va sau 1 — 1.5 thing
0 thé sir dong phin rom

THUAN LGOI VA EHO EHAN CUA SU THING
PHAN ROM PHAN HUY NHANH

Thuin loi

« Tiérkiém chi phi do mua phin hoa hoc
« D& sl dung

« Cit thidn k&t cau dit

Khé khin

- Thifu lao déng

« Thifu nudic vio nia khe

= Hi¢u qua ap duag chim phin hifu co

« Khé tim nua ché phim

Mét si hinh anh vé siF dung phin rem & Bing Bing
Séng Ciru Long

Cobae] ol e
Tt Cotmat t

S

Fhun chil plshen trer tlp 130 rom. Suﬁiph:i.nkn}nm\.ﬁﬁm' chinz
trén ding redmy miim Trco - BHCT tréz déng hifu o
= -

Phin tich chi phi deanh thu l¢i nhnfm #ing thém cia vifc
it dumg phin rom rii véi Trichoderma va phin chuing

1 Chi phi ting (hém (Tins/ha)

| T hidarmez i)
Phin choling 100
Chi phu Lag JEnE £éi phin 3 rom 1.100
I Laiich ting rthém
Fié(h@ncm;mphanbm 2400 ToR
Care ehch bénh 1800 200!
F-Ln il ming {2 —1) (2]
Ol phu v phan
Vit heu 00
Trchoderms 100
Mhin cgag L1H
Téme chu ff =
Daanh TLu (1,000,000 déne wam) &.000
Lai nhuim il
TAI LIFU THAM KHAQ

g dateg et ptadets i bip: Trichtidermat o plelns bk o0, md Brdm b iyt B,y i B w2t
+r ) LT T L P R b 1. s oh

edmil-tie-Crichesdermea, heml,
Trustrmg B hpe i Tho. Trod-Bic | fan Bhbm Smh Hge (3 Thila 111 Trleg
't e Ayt hurhtvchibat Arvhordody
Hgo Th Thumb Trus, 201 | Compamtive Asnuanee of (sing Fioe Store: b Raged
ind Sivtw Mhushooi Prisestien i “Oiligatoy; Ortemheuss Qi Fabsiatos m Midong
[hiit. Viemmn 4] Ctams] Luzem, Fhulgposr, FAD deseralem o Eondsss)
Fedemes, Linlveratty of the Pliipees Lo Ruines Pl
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