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7.2  On-farm Irrigation System in the Pilot Sites
7.2.1 On- farm Irrigation Method in the No.1 Pilot Site

(1) Possible on-farm irrigation methods in the demonstration farm

Japanese mint is regarded as the most likely crop for the No.1 pilot site. Demonstration plot with 1,000
m? has been constructed to examine cultivation and irrigation methods for this crop. As for irrigation
method, pressure irrigation method such as sprinkler irrigation, perforated soft hose irrigation and drip
irrigation and surface irrigation method such as furrow irrigation were examined.

(2) Cultivation result of Japanese mint by each irrigation method

Cultivation result of Japanese mint in the demonstration plot by irrigation methods is shown in Table
7.2.1. Compared the yields of pressure irrigation methods; sprinkler irrigation, drip irrigation and
perforated soft hose irrigation were the almost same level. These are considered as suitable method
from the point of view of the yield. As for surface irrigation, furrow irrigation, land condition of the
plot was affected. Drainage was poor owing to the clay soil, which had a minus effect for yield.
Considering such land conditions, furrow irrigation is considered second best irrigation method in the
farm plot where soil is featured as permeable or drainage system is provided.

For the sprinkler irrigation, installation of water supply pipes is required on the field. Accordingly, this
sprinkler type with fixed pipe may be adoptable in the field where stump after cutting leaf at the
harvesting time is left for next growing. For such mint filed without transplanting, sprinkler system is
recommendable since pipes are fixed and withdrawal of them are not required. In the case of short-term
cultivation with transplanting, withdrawal and installation of the pipes are required. Under such
transplanting cultivation fields, sprinkler and drip irrigations are not suitable.

Table 7.2.1 Farming Result of Japanese mint by Irrigation Methods

Additional Planted L. Area Yield Contained
Pattern | Compost . Irrigation method R

manure density (nd) (t/10a) oil rate (%)

1 Sprinkler irri. 106 0.6 1.03

Standard ip irri

2 Standard Standard an f,ir Drip irri. 71 0.58 0.89

3 (Four line) Perforated soft hose irri. 71 0.57 0.54

4 Furrow irri. 71 0.17 0.51

Source: JICA project team

(3) Installation cost for pressure irrigation facilities

Installation cost of pressure irrigation facilities; sprinkler, drip and perforated soft hose was estimated
as shown in Table 7.2.2. The cost includes pump, filter, water supply pipes and sprinkling support pipes,
etc. Generally, installation work is costly for general farmers, considering that workers’ average salary
in the first term of 2016 in Binh Thuan province is 2.70 million VND!. It is hard to install pressure
irrigation facilities for general farmers in the PRPTIP area.

Table 7.2.2 Installation Cost for Pressure Irrigation Facilities

Installation Installation
Irrigation Facilities Dimension Cost Cost*
VND/1000m2 Yen/1000m2
Sprinkler irrigation NETAFIM MEGANET 200L/h 23,900,000 119,500
Drip irrigation NETAFIM DRIPNET 0.3mL/h 27,600,000 138,000

! Source: GENERAL STATISTICS OFFICE OF VIET NAM



Installation Installation
Irrigation Facilities Dimension Cost Cost*
VND/1000m2 Yen/1000m2
Perforated soft hose irrigation SHUEN YUE 3% 20,500,000 102,500

*1.0VND=0.005Yen

Source: JICA project team

(4) Rating of irrigation methods for Japanese mint cultivation

Rating of each irrigation methods based on the cultivation results mentioned in the above is shown in
Table 7.2.3. It shows that perforated soft hose method is considered as suitable irrigation method from
the viewpoint of the irrigation efficiency, cost and O/M works. However, for extending this method to
other areas, soil and drainage conditions, and investment capacity of related farmers are important factor.
Depending on such specific conditions at the targeted filed, furrow irrigation or sprinkler irrigation may
be adoptable.

Table 7.2.3 Rating of on-farm irrigation methods in the demonstration farm

Irrigation method Efficiency Cost O/M works Overall Rating
Sprinkler irrigation © A O O
Drop irrigation O x O A
Perforated soft hose irrigation O O O ©
Gravity (Furrow irrigation) A © A O (Depending on land condition)

Note; ©Highly suitable, OSuitable, AAverage, X Disadvantage

Source: JICA project team

7.2.2 On- farm Irrigation Method in the No.2 Pilot Site
(1) Possible on-farm irrigation methods in the demonstration farm

Four crops such as peanut, pepper, asparagus and aloe, were regarded as the possible crops for the No.2
pilot site. Demonstration plot with 4,000 m? was provided to examine on-farm irrigation method with
cultivation for these crops. As for the irrigation methods, two methods of sprinkler irrigation and furrow
irrigation are compared.

(2) Cultivation results by irrigation methods

Examination result of peanut cultivation is shown in Tables 7.2.4 and 7.2.5. Two times cropping was
conducted. Compared with the value of yield between furrow irrigation and sprinkler irrigation in the
Ist cropping, yield of the furrow one was over the sprinkler’s one. As for the income amount (sales
account minus expense), that of furrow irrigation was also over the sprinkler’s, since expense for pump
facilities was required for the sprinkler system. In the 2nd cropping, yield of the sprinkler was over the
furrow’s one. However, compared with the income amount, furrow irrigation was over the sprinkler. It
is noted that the difference of sales amount between the 1st and 2nd cropping was including the
difference of variety and price difference affected selling time.

Examination result of pepper cultivation is shown in Table 7.2.6. Compared with the yield of both
irrigation methods, that of sprinkler was over the furrow’s one. It accounts for 10 % of the sprinkler. In
income amount, sprinkler was over the furrow’s one.

Examination result of asparagus cultivation is shown in Table 7.2.7. The result was the on the way since
asparagus is the long time crop. Compared the yield and income of two irrigation methods, in both
values, sprinkler was over the furrow irrigation. As for the aloe, harvesting was not conducted because
of crop damage caused by diseases and harmful insects. No comparison was done.



Table7.2.4 Examination Results of Peanut Cultivation (1st cropping; from May 2017 to Aug. 2017)

Irrigation Method Yield Sales account Expense Income
(ke/10a) (VND/10a) (VND/10a) (VND/10a)
Sprinkler irrigation 400.5 4,001,838 4,007,353 -5,515
Furrow irrigation 427.0 4,270,221 3,272,059 998,162

Source: JICA project team

Table7.2.5 Examination Results of Peanut Cultivation (2nd cropping; from Oct. 2017 to Jan. 2018)

Irrigation Method Yield Sales account Expense Income
(ke/10a) (VND/10a) (VND/10a) (VND/10a)
Sprinkler irrigation 413.2 5,6 41,447 4,007,353 1,6 34,094
Furrow irrigation 393.6 5,393,293 3,272,059 2,06 7,234

Source: JICA project team

Table 7.2.6 Examination Results of Pepper Cultivation (2nd cropping; from Oct. 2017 to Jan. 2018)

Irrigation Method Yield Sales account Expense Income
(kg/10a) (VND/10a) (VND/10a) (VND/10a)
Sprinkler irrigation 1037.8 25,429,405 20,26 2,6 05 5,16 6 ,800
Furrow irrigation 917.1 22,46 8,835 18,299,855 4,16 8,980

Source: JICA project team
Table7.2.7 Examination Results of Asparagus Cultivation (until February 2018

L. Yield Sales account Expense Income
Irrigation Method (ke/10a) (VND/10a) (VN?)/wa) (VND/10a)
Sprinkler irrigation 93.7 16,429,885 43,714,454 -27,284,56 9
Furrow irrigation 66.6 12,339,246 42,928,115 -30,588,86 9

Source: JICA project team

7.2.3 Examination on the Specific Condition and Farm Household Economic Condition

Based on the cultivation result by irrigation methods, furrow irrigation was the better way for peanut
cultivation, and sprinkler irrigation had advantage for pepper and asparagus. In the case of sprinkler
irrigation, costly investment to provide pump facilities is required for farmers. Electricity service is not
provided for the No.2 pilot site, so that engine pump is needed. In addition, regular expense for
operation and maintenance works is also required. On the other hand, according to the interview survey,
it was said that an irrigation equipment such as pump and water control gate was frequently stolen in
the night-time. If irrigation facilities such as pump and pipe will be installed, daily watching action to
prevent stealing should be taken regularly. Most farmers inhabit far distance from their own farms. It is
hard to keep watching the equipment or facilities installed in their farms. Considering such location
condition and farm household economic condition in the PRPTIP area, installation of irrigation facilities
such as pump and pipe is likely to be hard.

7.2.4 Verification on Perforated Soft Hose Irrigation by Using Gravity

In the demonstration field of the No.2 pilot site, verification of the perforated soft hose irrigation was
not conducted since cultivation trial of the four crops was prioritized.



Giving pressure by pumping at the intake site is the best way for hose irrigation. As mentioned above,

however, there is a risk that installed pump are stolen.
Possibility of using gravity in elevation difference between
the intake point of fourth canal and the irrigation point was
studied for hose irrigation. To do so, it was tested to measure
sprinkle water area by applying Hezen-Williams formula.

Reducer Nominal 100—50
Outer 114—@60

Hezen-Williams formula

H=(6.819 * L * VA1.852)/(C*1.852 * D*1.167)

H: Friction loss coefficient (m)

pipe elhw

D: Pipe diameter (m) _ Upper YA
L: Pipe Length (m)
V: Velocity (m/sec)
C: Coefficient vinyl chloride pipe: 140 (Iess than 150mm)

Pipe tee $50

S0M — Niddle
Verification test was conducted as follows. | bown
1. Model was illustrated as shown in Figure 7.2.1. |
2. Sprinkle water area from perforated hole was Figure?7.2.1 Inspection Model
measured at three points in upper, middle and down
for 50 m in length.

3. Elevation difference was measured by using auto level at each site; surface water at the intake point
of the fourth canal, upper, middle and down points of the hose as illustrated in Figure 7.2.1.

4. Measuring discharge was difficult, so that it was calculated by applying the water pressure which
was estimated by measuring sprinkle water distance. In this calculation, any data available was
utilized from the catalog.

5. Water pressure estimated by applying Hezen-Williams formula was shown in the Table 7.2.8.

Table 7.2.8 Comparison of Measurement and Calculation

Elevation difference Sorinkle water distance Water pressure
Measurement site between the intake site P . N calculated by formula
(one side of hose) (m)

(m) (Mpa)
Intake 0 - -
Upper -0.290 0.30 0.0029
Middle -0.800 0.85 0.0079
Down -1.141 1.00 0.0112

Source: JICA project team

Measurement value of the sprinkle water distance and calculated value of the water pressure at each
measurement point were almost equal. For promoting perforated hose irrigation by using gravity in the
PRPTIP area. it is considered to be suitable to estimate sprinkle water distance by applying the Hezen-
Williams formula.

7.2.5 Suitable On-farm Irrigation Method for PRPTIP Area

Three types of irrigation methods are available in the area, based on the examination results mentioned
above. Assessment of these methods is shown in Table 7.2.9. In order to select which irrigation method



is suitable, various factors should be examined. These are introduced crop, farmers’ economic condition,
and physical condition of cultivation field such as soil and drainage. From the viewpoint of water saving
and water management, sprinkler and perforated hose irrigation are suitable, if any prompt measure to
prevent stealing is taken. Considering the expense requirement for investment and operation and
management activities, perforated hose irrigation is recommendable. On the other hand, furrow
irrigation may be applied depending on the introduced crop and physical conditions such as available
amount of water source, soil and drainage. In addition, furrow irrigation has advantage of less expense
than those of sprinkle and hose irrigation.

Table 7.2.9 Assessment of On-farm Irrigation Method

Cultivation | Expense or

Irrigati thod
rrigation metho Efficiency Investment

Management work | Stealing Risk | Assessment

Short time crops;A

Sprinkler irrigation © A . X O
Perennial crops;©

Perforated hose Short time crops; O

o O O e erop A ©

irrigation Perennial crops;©

Furrow irrigation A © Short mTle crops; O ©
Perennial crops;x

Note: ©Super superior, OSuperior, AFair, xWorse
Irrigation method Application Condition
Sprinkler - Economic condition to invest in necessary facilities is allowable for farmers.
- Stealing risk is less. It is possible to keep watching installed equipment in night-
time.

- Considering withdrawal work of the facilities, long term crops and perennial crops
are suitable.

Perforated hose - Incase that it is hard to install sprinkler due to cost, pressure irrigation is suitable

irrigation to save water.

- If pump is set at the intake point, it is necessary to watch it in night-time. (Risk to
be stolen is less than the sprinkler.)

- There is a certain elevation difference between the intake point at fourth canal or
other water source and crop field.

Furrow irrigation - This is applied in case that farmers cannot invest pressure irrigation. But, irrigation
water supply is enough and stable for cropping.

- Watching night-time is hard.

- Planted crops are short-term crops.

- Drainage canal system is provided for planted field.

Source: JICA project team
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CHAPTER 1 GENERAL INTRODUCTION
1.1 Background

According to the Decision No.517 of BTPPC adjustment and approval of Plan on
the cotton production in Binh Thuan province for 2005 — 2010 dated March 4th 2005 of
the PPC, the target of cotton production area to 2010 was to increase up to 5,000ha.

Based on this decision, in July 2005, the Central Irrigation Project Management
Office (CPO) of the Ministry of Agriculture and Rural Development had prepared the
report on agricultural production for the Phan Ri - Phan Thiet Irrigation Project (PRPTIP).
In this report, land use plan including in cotton production area was formulated. of which

proposed cropping pattern was provided as below figure.

The State provided the supporting policies to promote cotton production, according
to this plan. However, a cotton production area resulted in decrease from 2,642 ha in 2009
to 365 ha in 2014, under the various changing conditions such as farmers' limited
cultivation techniques, low marketing price and low economic effectiveness, etc.

Consequently, it was decided that planning cotton production could not be recommended



for PRPTIP area, and required to change from the cotton cropping plan to new possible

upland crops.

Under such situation, Binh Thuan PPC proposed the Technical Cooperation Project,
Phase 2 to develop newly a cropping plan for PRPTIP area to the JICA. Subsequently, on
August 26th 2015, the both parties of PPC and JICA signed a Record of Discussion (RD)
for the Project. On March 9th 2016, the Project Design Matrix (PDM) and Plan of
Operation (PO) has been approved and the Minutes of Meeting (MM) has been signed in
Joint Steering Committee (JCC) meeting. Based on this, the Phase 2 of the Project was
officially commenced. In such development process, however, cropping pattern has not

been specified by each tertiary plot.

After that, the data about the tertiary irrigation plot by paddy area and other crop
area was compiled in the "Management & Operation Report and Operation Manual
No.353D - QLVH" developed by CPO — MARD. Based on this, the PMU of TCPRPT 2
has developed a land use map classified into three cropping areas, (i) paddy crop area
(3,221ha), (i1) mixed area with paddy and upland crop (2,644 ha), and (iii) only upland
crop area (4,617 ha).

Currently, the Government has an agricultural policy of crop diversification from
paddy to upland crop. Under this policy, land use suitability was reviewed for PRPTIP
area. Based on this, considering the concept of three classification areas, basic land use
was formulated; (1) maintaining current paddy cropping and (ii) changing from paddy and
upland crop areas to any upland crops including in perennials crops and fruit trees. By
this concept, upland cropping area would be designed to be the total of 7,261 ha, which
is put in the activity of the Plan of Operation (PO) of TCPRPT 2.

In accordance with the RD signed on 26™ August 2015, it was required to prepare

a more detailed cropping plan for the upland cropping area 7,261 ha.

Under such situation, JICA Office in Hanoi entrusted the Vietnam National
University of Agriculture(VNUA) with the Project "Planning for Land Use of Upland
Crop in Phan Ri - Phan Thiet Irrigation Area, Binh Thuan Province".

Through the project implementation, VNUA conducted many discussion with
PMU and submitted the final report after accepted by PMU. The result of land use

planning with finding possible upland crops was also explained to the Leader of Bac Binh



District and all Communes related PRPTIP at the Bac Binh District People’s Committee
on 14" October 2016. Finally, In the 2nd JCC on 3th November 2016, a land use plan
prepared for upland crop areas was approved as an overall upland cropping plan for
PRPTIP area.

Following such development process, more detailed cropping plan and irrigation

plan included in paddy and upland crops are formulated in this report.

1.2 Outline of the Land Use Plan of Upland Crops Proposed by VNUA

1.2.1 Proposed areas for annual crops

Annual crops proposed in the report are Japanese mint, legumes, maize, melons

and vegetables, of which seasonal cropping area by related communes is shown in Table

1.1. Total cultivable area is planned 3,454.0 ha in winter-spring season, 3,399.4 ha in both

summer- autumn season and autumn season.

Table 1-1 Proposed Annual Crops and Possible Cropping Areas by Communes

(Unit: ha)
Crop Winter-Spring season
Binh An HaiNinh | Luong Son Phan Lam PhanThanh | Song Binh | Song Luy Total
Japanese mint 240.1 106.0 0.0 33.3 149.7 558.4 0.0 1,087.4
Legumes 42.9 38.4 0.0 27.8 0.0 115.0 0.0 224.0
Maize 191.6 0.0 0.0 97.4 157.3 751.9 59.0 1,257.1
Melons 0.0 0.0 0.0 0.0 58.3 119.4 39.8 217.5
Vegetables 174.2 241 0.0 216.8 16.6 236.3 0.0 667.9
Total 648.7 168.4 0.0 375.2 381.9 1,780.9 98.8 3,454.0
Summer-Autumn season
Legumes 544.5 130.1 0.0 347.4 381.9 1,612.4 98.8 3,115.0
Maize 14.3 38.4 0.0 0.0 0.0 14.3 0.0 67.0
Melons 28.6 0.0 0.0 27.8 0.0 100.7 0.0 157.0
Vegetables 28.6 0.0 0.0 0.0 0.0 31.8 0.0 60.4
Total 615.9 168.4 0.0 375.2 381.9 1,759.2 98.8 3,399.4
Autumn season
Japanese mint 207.3 106.0 0.0 33.3 149.7 536.6 0.0 1,032.8
Maize 71.0 0.0 0.0 61.2 145.2 328.2 59.0 664.6
Melons 120.5 0.0 0.0 252.9 70.4 545.6 39.8 1,029.3
Vegetables 96.5 62.4 0.0 27.8 16.6 207.5 0.0 410.9
Sweet potato 120.6 0.0 0.0 0.0 0.0 141.3 0.0 261.8
Total 615.9 168.4 0.0 375.2 381.9 1,759.2 98.8 3,399.4

Note: Vegetable including leaf Vegetable, Tomato, Cucumbers, Wax gourd, Peppers and Pumpkin etc.,

Legumes crops including Soybeans, Mungbean, Peanut and Sesame.

Melons including Water melons and Cracked seed melons




Looking the area by communes, that of the Song Binh commune is around 1,800

ha in each of three seasons, which is the most largest among communes, occupied about

50% of the total 3,400ha.

1.2.2 Proposed areas for long term crops

Proposed long term crops (one year crops), are cassava, sugarcane, and tobacco,

of which total cropping area is estimated at 1,369.6 ha. Song Binh has the largest area, as

well as in the annual crops. Looking the proposed cropping area of each crop, that of

cassava is the largest, more than half of the total.

Table 1-2 Proposed Long Term Crops and Possible Cropping Areas by Communes

(Unit: ha)

Crop Binh An | HaiNinh | LuongSon | PhanLam | PhanThanh | Song Binh | Song Luy | Total
Cassava 32.5 53.8 24.2 51.2 137 416.8 0 715.5
Tobacco 0 0 0 126.2 49.3 38.7 0 214.2

Sugarcane 49.3 0 0 0 0 326.2 64.4 439.9

Total 81.8 53.8 24.2 177.4 186.3 781.7 64.4 1,369.6

1.2.3 Proposed areas for perennial crops

Proposed perennial crops are aloe, cashew, citrus, custard apple, dragon fruit,

guava, jack fruit, mango, moringa, papaya and pasture. Proposed cropping areas of them

is shown in Table 1.3. Total area is estimated at 2,652.6 ha. Dragon fruit is suggested as

a major perennial crop, of which cropping area is 616.4 ha, largest among crops. Looking

the area of each commune, Song Binh has the largest area of 1,579.5 ha, more than the

half of total, as well as those of the annual crops and the long term crops.




Table 1-3 Proposed Perennial Crops and Possible Cropping Area by Communes

(Unit: ha)

Crop Binh An HaiNinh Luong Son | Phan Lam | PhanThanh | Song Binh | Song Luy Total
Aloe 0 0 0 0 69.6 88 0 157.6
Asparagus 0 0 0 0 0 67 0 67
Banana 0 0 0 0 0 50.1 0 50.1
Cashew 0 0 0 120.6 0 155.5 0 276.1
Citrus 86.1 52.5 84.6 0 12.3 296.7 0 532.2
Custard apple 0 0 0 28.2 0 24.6 15.2 68.0
Dragon Fruit 186.7 0 29.4 17 0 383.2 0 616.3
Guava 0 0 0 0 0 27.6 0 27.6
Jackfruit 0 0 0 12 0 54.1 0 66.1
Mango 0 0 0 62 0 271 27.7 116.8
Moringa 10 0 0 0 2124 38 0 260.4
Papaya 0 0 0 0 0 58.7 0 58.7
Pasture 46.8 0 0 0 0 308.8 0 355.6
Total 329.6 52.5 114.0 239.8 294.3 1,579.5 42.9 2,652.6

Note: Citrus including Orange, Pomelo, Lemon and Mandarin.




Figure 1-1 Proposed Land Use Map for Upland Crops



CHAPTER 2 CROPPING PLAN
2.1 Cropping Area

Basic cropping plan for upland crops is framed by three type of crops; (i) short
term crops (annual crops), (ii) long-term crops and (ii1) perennial crops, as mentioned in
the previous section 1.2, Chapter 1. In addition to those upland crops, paddy land set in
the original plan, of which area is 3,550 ha (=W-S paddy 1,330 ha + cotton 2,220 ha)
should be incorporated into an overall PRPTIP's cropping plan. Consequently, planning
i1s made within the project area of 10,500 ha. It is framed by paddy land, upland crops

land and perennial crops land, which is arranged as shown in Table 2.1.

Paddy land of 3,550 ha may be used as a paddy area throughout the year, if water
supply would be met with water demand of paddy, since soil condition of the land is
originally suitable for paddy planting. Seasonal water balance study for paddy area 3,550
ha was conducted. The result is compiled in the following section 2.2. The result shows
that the winter-spring season cotton 2,220 ha of the original plan may be changed into the
paddy area and W-S paddy may be planned in the full scale 3,550 ha. S-A paddy (wet
season paddy) is also planted in 3,550 ha. Double cropping of paddy is planned for paddy
land.

As for the land of upland crops and perennial crops, cropping plan is planned by
adjusting the cropping area proposed in the section 1.2. Total land area for upland crops
and perennial crops is planned to be 6,950 ha (=project area 10,500 ha - paddy land 3,550

ha). As the result, cropping plan for them is provided, as shown in Table 2.1.

For planning a seasonal cropping pattern, it is framed; (i) the paddy is planted
3,550 ha in both winter-spring and summer- autumn, and (i1) the short-term upland crops
(annual crop) 2,250 ha in each of winter-spring, spring-summer and autumn seasons, and
(111) the long-term crops 3,090 ha and the perennial crops 1,610 ha as an all year round

crop.



Table 2-1 Cropping Area in PRPTIP Area

. Cropping area (ha)
Planting land and crops
W-S S-A Autumn
Paddy land Paddy Paddy 3,550 3,550
Sub-total 3.550 3.550
Upland crop Short-term crops Maize 1,250 60 620
land Vegetables 600 50 400
Legumes 200 2,000
Melons 200 140 1,010
Sweet potato 220
Sub-total 2.250 2.250 2,250
Long-term crops Mint (Spring) 500 500 500
Mint (Autumn) 500 500 500
Cassava 700 700 700
Tobacco 200 200 200
Sugarcane 400 400 400
King grass 300 300 300
Aloe 120 120 120
Asparagus 50 50 50
Moninga 220 220 220
Banana 50 50 50
Papaya 50 50 50
Sub-total 3,090 3.090 3.090
Perennial crop |Perennial crops Dragon fruit 600 600 600
land Cashew 250 250 250
Citrus 520 520 520
Custard apple 60 60 60
Guava 20 20 20
Mango 100 100 100
Jackfruit 60 60 60
Sub-total 1,610 1,610 1,610
Total 10,500 10,500 6,950

Note; Vegetables include Cucumber, Tomato, Mastard, Red Pepper, Wax Gourd, Pumpkin.
Legumes include Soybean, Peanut, Mungbean, Sesame. Melons include Water melons.
2.2 Farming Practice of Each Crop

Farming practice of each of proposed crops, timing such as planting, flowering

and harvesting, is scheduled as shown in Figure 2.1.
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1. CROPPING PLAN AND CROPPING PATTERN
1.1 Cropping Plan

As mentioned in the Technical Report 7.3 “Cropping Plan for PRPTIP Area”,
planning is made within the project area of 10,500 ha. It is framed by paddy land, upland
crops land and perennial crops land, which is shown in Table 2.1 in the Technical Report
7.3. Paddy land of 3,550 ha may be used as a paddy area throughout the year. Total land

area for upland crops and perennial crops is planned to be 6,950 ha.
1.2 Cropping Pattern

Based on the cropping area as mentioned above, seasonal cropping pattern is
framed; (i) the paddy planted 3,550 ha in both winter-spring and summer- autumn, and
(ii) the short-term upland crops (annual crop) 2,250 ha in each of winter-spring, spring-
summer and autumn seasons, and (iii) the long-term crops 3,090 ha and the perennial
crops 1,610 ha as an all year round crop. Based on this planning, cropping pattern for

PRPTIP area is designed as illustrated in Figure 1.1.

Irrigation Development Area (Net Irrigable Area 10,500 ha)

Canal maintenance period

Nov Dec | Jan Feb Mar Apr May | Jun | Jul | Aug Sep Oct
T]2[3[1]2][3 1] 2[38[1][2[3[1][2[3[1][2[3|1][2[3|1[2[3[1[2]3[1[2][3[1[2]3]1[2]3
T
W-S Paddy : 3,550 ha S-APaddy : 3,550 ha
\ \
Maize : 60 ha ‘
L

Maize : 1,250 ha ‘ ‘ Maize : 620 ha

S-A Short-term crops : 2,190 ha

‘ Autumn Short-term crops:

|
W-S Short-term crops: 1,000 ha
- [

Long-tern crops (a year/ third year) : 3,090 ha

(Vegetable, Legumes, Melons) 1,630 ha

10.500 ha

(Mint, Cassava, Tobacco, Sugarcane, Aloe, Asparagus,
Moninga, Banana, Papaya, King grass)

Perennial crops : 1,610 ha (Dragon fruit, Cashew, Citrus, Custard apple,
Guava, Mango, Jackfruit)

Figure 1.1 Cropping Pattern of PRPTIP Area



Maize is put in this figure, separately from the short-term crops, since it is a main

food crop which farmers are familiar with its cultivation following paddy.

There is a highly importance to be considered in preparing cropping pattern for
PRPTIP area. This is to be scheduled to stop irrigation water supply to an irrigation area
for any days from March to early April to repair irrigation facilities such as canals and
gates. It is described as the "Canal maintenance period" in the Figure 2.1. Cropping

pattern is prepared considering this period.
2. IRRIGATION PLAN
2.1 Irrigation Water Requirement

2.1.1 Unit water requirement of each crop

Unit water requirement of each crop; paddy, short-term crops, long-term crops
and perennial crops is estimated for water balance study as shown in Figure 2.1. As for
the paddy, it had been estimated on the 10-days basis in the DD stage. Related to the
upland crops, those are estimated on the 10-days basis in the Figure 2.1 Typical Farming
Practice Patterns of Each Crop” in the Technical Report 7.3 "Cropping Plan for PRPTIP

Area”.



Month Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

Decade 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Winter- Spring
W-S Paddy 30| 0| 0| &70] ss0| 1010| wo| w20 s20 80| %0| 1080
Maize
Cucumber 54| 180| 212| 279| 383| 35| 514| 529| 430| 541 472| 83
Mustard 94| 315| m0| ®o| w2 7| s28| 59
Red Pepper 80| 28| 304| s18| 403 sso| sss| s72| 45| ser| ss| e17] a13
Wax Gourd 10| 21| 218| 260| 366| 409| 472| s39| 505| 499| 356
Pumpkin 10| 221| 218 199| 19| 106 69 75| 70| 145| 355| 451 29
Sesame 40| 135 269| s02| 555| e8| s542| 273
Water melon 54| 178 213 84| 203 561 530 545 440 515 466 87
Soybean 54| 18| 25| w7| 40| 60| eos| e2s| s8] 61| 40| 61
Mung bean 67| 23| 23] 23| 45| s78| ssa| s0| w4 sss| si9| 103
Peanut 67| 223| 24| 338| 456| 630| 605| 622| 06| 631 479 71

Aut

S-A Paddy 300| 1020 1250| 710| 90| 80| 560| 560 e40| e10| 00| 200
Maize
Cucumber 124 28| oo| s3] 210 71| 27| 183| 80| 00
Mustard 146 199 104 | 131| 168| 240 189 172
Red Pepper 23| 43| 44| 41| 103| 209 211| 215 199| 192]| 169 54
Wax Gourd 28| 279| 266| 14| 142| 252 190 159 129| 00
Pumpkin 158| 83| o0o| oo| oo| oo oo oo/ oo| ool 108 77
Sesame 40| oo oo0| 239 279 06| 211| 00| 00
Tomato 199] 6| 142] 75| 10| 209 9 wr| 2n1] 21| m1[ 207 us[ oo
Water melon 44| 23] a7] o] 1es| 225] 207] wea| 11| 00
Soybean 134 211| 132| 196 364| 205| 263 42| 78| 00
Mung bean 18| 83| 06| 80| 218| 215/ 212| 201| 164| 00
Peanut 158| 84| 78| 108 353| 269| 22| 244| 99| 00

Autumn
Cucumber 113 57| 00] oo oo[ oo] e2] 79[ ea] 199
Mustard 164 o9| 22| 31| oo| oo 63 13| 14 251
Red Pepper 6| 416 85 00| o0o|] oo oo 71| 123 134 275
Wax Gourd 123 71| 00| oo oo| oo es| 82 94 201
Water melon 313 39 oof oo/ oo 14| 102/ 114 253
Tomato %2| 408| 24 03] oo oo oo] s2] 7a[ 11s] 1sa] tes] e[ a21
Sw eet Potato 47| 38| 155 71] o0 oof os] 7o[ 1s7] 2] 182 a28
Soybean 270 73 00 oof oo 15 14s5| 168 178 319
Mung bean M8 123 00 oof oo o0 41| 121 136 278
Peanut 202| 85 00| oo oo 31| 17| 69| 179 321
Long-term crop
Mint (Spring)
Mint (Auturmn)
Tobacco 87| 258
Cassava
Aloe 137| 29| 230| 27| 234| 23| 245| 251 284| 266| 273| 222| 281| 276| 202| 257
Asparagus 324 49| %0[ 0] 209] 214] 60 27] 00| oo oo] oo oof oo oo ea| w21] 13s] ss| 72[ aa] 70| a7] e8] 2
Sugar cane 459| 28| 407| 61| 43a| ws| 27 50| 217] 21| a17| w2| wse| sar| 420 2| ws| s43] sro| s| 282] 23] wir| 2rs] 28] srs| 216] 1s6] 20| 23] 22 384
King grass 49| s54| ss8| s57] s67] 2| ses| ss4| eoo| 5| ma| a0r| a0a| ars] aos| 22| 2 212] 2| se| w2 w2 2a| as| 281] 22| we| 28] 28] s17| 25| 1ss] 208] 22] 1] a3
Moringa 24| 37 30| 358 366| 412| 3.83| 842 94| 892 016 746| 948 93 1063 o70| 487 487| 265 78| 00| oo/ 0o ool oo oof os 06 30 58 o0 oo o8| 27 4o 171
Banana/ Papaya 396 | 490 493| 493 502 s65| 525 535 601| 558 69 460| s80| 59 w1o| 265 78| 0o oof oo oo oo] oo oo oof 29 85 154] 18] 118 143| 159 169 314
Papaya 305 489| 493| 492| 501 564 524 534| 600( 556 567 457| 77| 58 140/ 265 78 00 ool oo oo o0of oo/ oo oof 29 84 153] 117| 118 143] 158 169 313|
Perennial crop
Dragn Fruit 109 196| 192| 185| 187| 25| 18| 193] 219| 209 21| 185| 21| 21| 285 28] 76| 208 87| oo oo] oo| oo/ oo] oo oo] oo oo oo oof oo| oo oof oo oo o
Cashew 278| 1| 33| 80| 256| 251| 188| 193] 29| 4| 2t0| wa| 27| 21| 203| 27| 22| s21| wr| 1| tes| 11| 81| 29| 211] 1es| 22| 211] 218] 24| o] 120] 43| 15| 118 221
Citurus 220| 313| 315| 313| 320| 30| 30| 338| 83| 358 368| 209| 39| 384| 421 83| 33| 365| 175| 72 88| 37| o7 oo| oo oof 19| o1 os| 16/ oo 00| o0of 00 00| 123
Custard apple 205| 379 a72| 30| 358| 1| 83| 200 38| 307| 315 256| 336| 3,64| 428 415| 40| 445| 278 197| 250| 192| 61| 150| 140| 125/ 16| 42| 150/ 69| 82| 54/ 79| 88 91| 216]
Guava 206| 79| 372| 360| 358| 302| 283 200| 28| 307| 315 256| 36| 364 428 415| 40| 446| 279| 108| 251| 193| 162| 151 141| 126| 77| 13| 150 10| 83| 54| 80| 89 01| 217
Mango/ Jackfruit 60| w5 48| 427 a26| e8| 24| 434 402| a60| 473 36s| 49| 407| se8| 08| s24| sie| 1| 250 207 28] 20| 29| 212] 195 23] 212| 219] 204 150 121] 14| 153] 154] 28]

Source; Paddy; Final Detailed Design Report,

NIPPON KOEL.  Others;

Cropping schedule and Irigation water requirert (mm)

Figure 2.1 Unit Irrigation Water Requirement of Proposed Crops

Unit irrigation water requirement of crop groups; W-S paddy, S-A paddy, maize,

W-S short-term crop, S-A short term crops, long-term crops and perennial crops is also

compiled as shown in Table 2.1.



Table 2.1 Estimated Unit Irrigation Water Requirement

Estimated Unit Water Requirement Unit; litsec/ha
W-S W-8 W-8 S-A S-A S-A Autumn Autumn L-T Perennial

Paddy Maize S-T crops Paddy Maize S-T crops Maize S-T crops crops

Nov 1 0.96 0.44 0.35 047 0.24
2 0.96 0.11 0.12 0.35 0.55 0.34

3 0.98 0.16 0.08 0.02 047 0.33

Dec 1 1.01 0.22 0.01 0.41 0.32
2 1.03 0.45 0.37 0.32

3 1.06 0.56 0.05 0.33 0.31

Jan 1 1.08 0.76 0.18 0.31 0.30
2 1.06 0.62 0.29 0.28 0.31

3 0.55 0.71 0.31 0.27 0.32

Feb 1 0.08 0.44 0.28 0.33
2 0.83 0.59 0.29 0.34

3 0.70 0.58 0.24 0.35

Mar 1 0.37 0.64 0.20 0.36
2 0.07 0.57 0.18 0.37

3 0.62 0.17 0.37

Aor 1 0.49 0.17 0.39
2 0.29 0.04 0.15 0.40

3 0.08 0.17 0.18 0.39

May 1 0.35 0.08 0.09 0.19
2 1.18 0.08 0.10 0.09

3 1.32 0.02 0.23 0.11 0.10

Jun 1 0.82 0.21 0.32 0.10 0.08
2 0.80 0.33 0.30 0.13 0.07

3 0.79 0.32 0.26 0.15 0.07

Jul 1 0.65 0.31 0.15 0.18 0.07
2 0.65 0.23 0.07 0.21 0.06

3 0.67 0.08 0.21 0.08

Aug 1 0.71 0.03 0.23 0.07
2 0.69 0.00 0.23 0.08

3 0.25 0.00 0.22 0.08

Sep 1 0.00 0.18 0.05
2 0.01 0.19 0.04

3 0.02 0.05 0.20 0.05

Oct 1 0.32 0.06 0.13 0.23 0.05
2 1.11 0.06 0.14 0.26 0.04

3 1.14 0.10 0.27 0.34 0.12

Note:*Final Design Report, NIPPON KOEI, S-T; Short Term L-T;Long Term

; Peak water requirementin dry and wet season

Peak of unit irrigation water requirement occurs in both of W-S paddy and S-A

paddy when land preparation and transplanting are scheduled. Compared with both, that
of S-A paddy occurred on the 3rd 10-days of May is slightly larger than that of W-S paddy

on the 1st 10-days of January, as shown in Table 2.1.

2.1.2 Calculation of net irrigation water requirement

Net irrigation water requirement is calculated on 10-days basis by multiplying the

unit irrigation water requirement of each crop and the cropping area of them. As the result,

net irrigation water requirement on 10-days basis is compiled as shown in Figure 2.2.
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Figure 2.2 Net Irrigation Water Requirement in On-farm Level
Maximum of total net irrigation water requirement for PRPTIP area occurs in the
first decade of January as shown in Figure 2.2.
2.2 Examination of Water Balance
2.2.1 Water Balance Analysis of the Original Plan
(1) Run-off available

The run-off discharge at the Song Luy headworks site is estimated by combining
two sources, (1) tail water from Bac Binh hydropower plant and (ii) natural flow from the

Luy river catchment area. It is estimated as follows.
Table 2.2 Total Available Run-off Discharge for 75% Dependability

(Unit: m3/s)

Period Nov Dec Jan Feb Mar Apr | May Jun Jul Aug Sep Oct

Ist 10-days | 31.61 | 22.14 | 21.16 | 20.75 | 20.43 | 20.30 | 20.27 | 20.39 | 27.70 | 30.96 | 30.99 | 43.53

2nd 10-days | 29.60 | 22.02 | 21.02 | 20.60 | 20.39 | 20.43 | 20.53 | 24.44 | 27.00 | 33.01 | 35.10 | 50.28

3rd 10-days | 28.34 | 21.39 | 20.85 | 20.50 | 20.32 | 20.38 | 20.66 | 21.85 | 25.70 | 35.84 | 47.40 | 43.32

Mean 29.85 | 21.85 | 21.01 | 20.62 | 20.38 | 20.37 | 20.49 | 22.23 | 26.80 | 33.27 | 37.83 | 45.71

Source; Detailed Design Report, NIPPON KOEI

(2) Irrigation Water Supply by the Song Luy Headworks

Song Luy headwork is scheduled so that irrigation water supplies for the PRPTIP
area, Ca Giay irrigation area and Da Gia irrigation area, and Dong Moi irrigation area.
Considering this condition, designed water requirement and intake discharge by the Song
Luy Headwork is estimated as summarized in the Table 2.3.



Table 2.3 Irrigation Water Requirement and Designed Intake Discharge by the

Song Luy Headworks
(Unit: m3/s)

Period ‘ Nov ‘ Dec | Jan | Feb ‘ Mar ‘ Apr | May ‘ Jun ‘ Jul | Aug | Sep ‘ Oct
Water Requirement
st 10-days 10.2 12.9 19.8 113 8.0 - 11.0 12.3 10.1 9.7 0.0 7.8
2nd 10-days 98 | 157 | 20.7| 11.0 6.9 - 144 | 115 10.1 8.4 0.3 10.5
3rd 10-days 10.9 18.0 18.0 10.2 6.2 - 17.3 11.6 10.4 4.3 0.5 11.7
Designed Intake Discharge
1st 10-days 10.2 12.9 19.8 113 8.3 - 11.0 12.3 10.1 9.7 8.3 8.3
2nd 10-days 9.8 15.7 20.7 11.0 8.3 - 14.4 11.5 10.1 8.4 8.3 10.5
3rd 10-days 109 | 180 | 18.0 | 10.2 8.3 - 17.3 11.6 | 104 4.3 8.3 11.7

Source; Detailed Design Report, NIPPON KOEI

Note: Peak design discharge released for the East Main Canal of the PRPTIP to the Ca Giay river for Ga Giay area
(2,000 ha) and Da Gia irrigation area (2,000 ha) is estimated at 4.6 m3/s. Peak design discharge at the Don Moi main
canal head is 2.63 m3/s. (Source: Detailed Design Report, Final Report, NIPPON KOEI)

(3) Water Balance at Critical Time at the Song Luy Headworks.

Maximum of the intake discharge and the water requirement is designed 20.7 m3/s
on 2nd 10-days of January, as shown in Table 2.4. On the other hand, run-off available
water is approximately 21.0 m3/s of January as shown in Table 2.3, which is slightly
much more than that of the water requirement and the designed intake discharge. As the

result, it is led to satisfy the water balance.

Based on the peak water demand of this water balance study in the original plan,
canal capacity had been designed and major irrigation canals such as East main canal,
Primary canals D8, D10 and D14, and Secondary canals had been constructed. Therefore,
maximum water requirement of the revised plan should be planned so that it does not

exceed that of the original plan.

2.2.2 Examination of Water Balance of the Revised Cropping Plan
Water balance of the revised cropping plan is studied by analyzing whether its peak

water requirement would exceed that of the original plan.

Maximum net water requirement in on-farm level is estimated at 6.67m3/s on the
Ist 10-days of January. It is not less than 6.75 m3/s of the original plan, as shown in Table
2.4. Maximum water demand of the revised cropping plan does not exceed that of the

original plan.



Water supply meet with the water demand based on the revised cropping pattern.

As the result, it is verified that constructed canal system can fully irrigate the area

of the revised cropping plan.

Table 2.4 Comparison of Maximum Net Irrigation Water Requirement between

the Original and the Revised Cropping Plans.

Occurrence time

Original Plan*

Revised Plan

2nd 10-day of January

1st 10-day of January

‘ Unit Water Planting Wfitel‘ ‘ Unit Water Planting Water
Land / Crops Planting crops | Requirement Requirement | Planting crops | Requirement Requirement
(itrshay | 2 (12) (li’s) R U I

Paddy land W-S Paddy 1.06 1,330 1,410 |W-S Paddy 1.08 3,550 3,834
Cotton 0.61 2,220 1,354

Upland crop land  |W-S Upland 0.58 770 447 |Maize 0.76 1,250 950

Cotton 0.61 5,030 3,068 |Short-term crops 0.44 1,000 440

Long-term crops 0.31 3,090 958

Perennial crop land |Perennial crops 0.41 1,150 472 |Perennial crops 0.30 1,610 483

Total 10,500 6,750 10,500 6,665

Note;* Final Desing Report, NIPPON KOEI

Cropping pattern may be changing depending on the agricultural condition in and

around the PRPTIP area.




BRITEM 7.5 KEEBICRIFHEN ) X 25 LRUVEM



7.5 Training Curriculum and Material for Water Management

TRAINING MATERIAL

Training on water management of
PRPTIP area

Training for
Management of PRPTIP

Water Management Working Group
Project Management Unit
JICA project office
IMC
IME
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[I. Outline of PRPTIP

1.Water Resource To Da Lat
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L Outline of PRPTIP

(1)Parameter of the Da Queyon Dam
1) Structure

1) Type : Earthen Dam

11) Height : 58m

1i1) Length : 1,748m

iv) Elevation : EL.884.3m

2) Capacity

1) Reservoir basin area : 1,158km?2

i1) Water level : EL.880m(Normal), EL.860m(Dead)

1i1) Total capacity : 319.77million m3
1v) Useful capacity : 251.73million m3
3) Equipment

1) Spillway : 3 outlet valves (15m(W) x 18.75m(H))

i1) Discharge : 6.099m3/s
1i1) Sub dam : 4 dams




L Outline of PRPTIP

(2) Parameter of the Dai Ninh Power Plant

1) Structure
i) Generator: Pelton turbine x 2
ii) Max discharge : 2 x 27.2m3/s = 55.4m3/s
iii) Effective head : 670m
iii) Max electric-generating capacity : 300,000kw
iv) Headrace tunnel : L=11.2km

2) Management entity
Vietnam Electricity (EVN)

L Outline of PRPTIP

2.Structure of PRPTIP

Fhun Cieg

Tuy P
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(I. Outline of PRPTIP ]

(1) Headwork

2‘ Song Luy Head Work

11

L Outline of PRPTIP ]

Parameter of the headwork

1) Structure

1) Type: Weir with steel roller gates

ii) Weir Length : 81.0m

iii) Gate:
Spillway gate 10.0m(W) x 2.8m(H) x 6set
Upper-sluice, upper gate 6.0m(W) x 2.8m(H) x 1set
Under-sluice, lower gate 6.0m(W) x 2.6m(H) x 1set

iv) Types of foundation : Mat foundation

2) Water level
i) Intake water level : EL. 112.5m
ii) Normal high water level of regulating pond : EL. 115.0m
iii) Flood water level : EL.120.02m
iv) Intake discharge : 20.70 m3/sec

3) Management representative : IMC

12



L Outline of PRPTIP

(2) East Main canal

@Main canal
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{I. Outline of PRPTIP

(3) D2~D8 Primary canal

o2 ]
/J/N

Coe 1

ros

14




L Outline of PRPTIP }
(3) D10~D14 Primary canal

D10
/

/ D14
g S
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[I. Outline of PRPTIP ]

(4) Secondary canal

/ Secondary Canal

\’ Sub-Primary ‘

Canal
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L Outline of PRPTIP

(5) Tertiary canal

e

17

[I. Outline of PRPTIP

(2)~(4) Canal system

Parameter of the canal

Basic dimensions of canal

Name of Canal Design discharge | Canal | Irrigation Canal Type
at canal length Area
head(m3/s) (km) (ha)
Main canal East Main 18.6 9.7 ) C.or.mcrete, Flume and
Canal Lining
D2A 0.09 0.96 93 | ditto
D2 0.21 2.41 230 | ditto
D4 0.03 0.43 33 | ditto
Primary D6 0.14| 1.45 154 | ditto
and DS 6.38| 17.75| 4,870 | ditto
Sub-primary
D12 0.20 2.15 240 | ditto
D14 5.53 12.91 4,160 | ditto
Sub-Total 40.77| 10,500 18

18




L Outline of PRPTIP

(2)~(4) Canal system

Parameter of the canal

Basic dimensions of canal

Name of Canal Design discharge Canal Irrigation Canal Type
at canal length Area
head(m3/s) (km) (ha)
Sub-primary | D8-9 1.66 13.6 1,303 Concr.et_e, Flume
canal and Lining
D14-6 2.52 8.46 1,262 | Ditto
Major secondary canal .
(more than 150ha) 46.572 5,683 | Ditto
Minor secondary canal .
(less than 150ha) 15,136 1,037 | Ditto
Sub-Total 83.77
Tertiary canal . - | Earthen
(Under constructing)
Grand Total 134.24

19

[I. Outline of PRPTIP

3.Management Department

IME

&IMS

*Song Binh IMS : D2~D8 (5,380ha)
*Binh An IMS : D10~D14 (5,071ha)
(6)Management of Tertiary & On-farm Canals : WUGs

(1) Decide amount of intake water: BT-IMC
(2) Decide water distribution for Primary ~ tertiary Canals:

(3)Management of Song Luy Headwork : IMC
(4)Management of the East Main Canal(EMC) : IMC
(5)Management of Primary & Secondary Canals : IME

20

20




L Outline of PRPTIP }

4.Decide and direct amount of intake water

(1) Amount water from Dai Ning power plant
* The operation of the headwork is influenced by the amount of water from
the Dai Ninh power plant.
*Maximum flow : 55.4m3/s : 24h/day
*Normal dry season flow : 7~8m3/s : 10h/day

(2) Flow until determination of water intake
*BT-IMC decides the water intake from the cropping plan created before
the planting season and the discussion result with Dai Ninh power plant.
:Form2-1, Form2-2

!
*BT-IMC gets a permission of BT-PPC and DARD for the above water
intake. |

*BT-IMC directs the amount of water intake and intake gate openingto

IME and headwork's manager.
21
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L Outline of PRPTIP ]

(3) Instructions during a drought
*The IMC updates the operation instructions and manages the water

level at three-day intervals.

22
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L Outline of PRPTIP ]

(4)Flow of water distribution decision

*In consideration of water demand, the IME determines the amount of
water distributed every ten day for each tertiary canal
(When deciding on the amount of water distribution, investigate and
decide on approved crop plans and actual cropping conditions:
Form2-3)

!
*The IME determines the flow of the primary canal and the secondary

canal based on the above water distribution amount.

!
* The IME informs each IMS and WUG of the water distribution
every 10 days.

!
*IME cooperates with WUG to investigate actual cropping area:
Form2-4

23
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CHAPTER I

Operation of Canal System
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[H. Operation of Canal System ]

1.Operation of Headwork

1-1.Gate of Headwork
(1) Flood discharge gate
*Quantity: 6
*Type: Roller gate
*Use for water level adjustment and
discharge during flood

25
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[II. Operation of Canal System J

(2) Scour gate
*Quantity: 1
*Type: Double leaf roller gates
Upper gate (UG) is used for water
level adjustment, and the lower
gate (LG) is used to discharge
sediment sand

26
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{II. Operation of Canal System ]

(3)Intake gate
*Quantity: 2
*Type: Spindle type roller gate
*To take water into the east main
canal(EMC)

27
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[H. Operation of Canal System J

1-3.Rule for operation

(1) General principle

* When opening / closing the gate, do it slowly and
intermittently

Minimize the frequency of gate operation

* Minimize the number of gate operation

28
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{II. Operation of Canal System ]

(2) Gate operation during rainy season
1) Intake gate

*Opening degree of the intake gate has to be fixed to the instructed
opening degree during the intake period.

Upstream water level should be adjusted by flood discharge gate
and UG.

* Adjust that the water level of the main canal will be within == 10%
of the specified water level at any time

29
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[H. Operation of Canal System J

(2) Rainy season (May~ August)
2)Flood discharge gate and UG

* Adjust the upstream water level and intake water by operating the

flood discharge gates and UG to pass discharged water from Dai
Ninh power plant.

*When the intake gate is open, it has to open symmetrically left and
right from the central gate of the weir toward both sides

*When the intake gate is closed, it has to open symmetrically from
both sides of the weir toward the center

3)LG

*To flush sediment soil and sand, LG has to open once a month

30
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{II. Operation of Canal System }

(3)Flood season (Sep.~Oct.)

1) Intake gate
* As same as during the rainy season

*Frequently check upstream water level in rainy weather

* When the upstream water level exceeds 118.4 m, the water intake
gate is fully closed

2)Flood discharge gate and UG
*Basically all the gates are fully opened.

- If the water intake is below the plan, adjust the gate according to
IMC instructions.

3)LG
*To flush sediment soil and sand, LG has to open once a month

31

[H. Operation of Canal System ]

(4) Dry season (Nov.~Mar.)

1) Intake gate
* As same as during the rainy season

* During maintenance period, fully close all gates
2)Flood discharge gate and UG
*Basically as same as during the rainy season

* in the dry season, the water discharge from the Dai Ninh power
plant occupies a lot , fluctuations in flow rate per hour are larger
than in the rainy season

* Therefore, more intensive adjustment is required compared to the
rainy season

3)LG
*In the dry season, removal of sediment from in front of the intake
gate is important because water volume is small.

* To flush sediment soil and sand, LG has to open twice a month.*

32



{II. Operation of Canal System }

2.Operation of Canal system

1-1. Operation of Canal Gate

(1) Gate at the primary canal branch point
* The administrator adjusts the gate opening according to the water
distribution schedule.
*Create an H - Q curve to observe actual flow rate

* The administrator always adjusts the flow rate to be within == 10%
of the required amount

* Duckbill weir installed at the water intake at D8 and D14 can
constantly keep the water level at the upstream , so it is not necessary
to operate basically.

33

[H. Operation of Canal System ]

(2) Gate at the secondary water branch point

* The administrator adjusts the gate opening according to the water
distribution schedule

* Control the water level by the stop log.

1-2. Operation at stop of water intake

* When temporarily stopping intake of water for repair etc., do as
follows

1) Slowly close the intake gate at the headwork

2)Open the gate at the duck bill weirs and keep them open until
repair is completed

34



{II. Operation of Canal System }

1 - 3. Operation at restart of water intake

* The BT-IMC informs IME, IMS, and WUG the new water
distribution schedule and recovers according to the following
procedure

1) Confirm that the intake gates of all the primary canals are closed

2) Open the intake gate of the headwork, pass the minimum flow rate
of 7.44 m 3 /s, then gradually increase the flow rate

3) After that, administrator opens intake gate of primary canal in order
from the downstream D14 canal to upstream canal.
(D14—D10—D8—D6—D4—D2—D2A)

4)In the same way to start flowing water to the secondary canal

*At the time of resuming water flow, there is the possibility of overflowing
or bank breakage, so carefully checking and removing garbage, earth and

sand, and rocks in canal i

35

CHAPTER III

Monitoring of Canal System
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III. Monitoring of Canal System

1.Monitoring for Headwork

1 - 1. Observation / Record items (Headworker)

(1) Reservoir water level (m) :Form3-1
—Measuring and Recording

(2) Intake water level (m) :Form3-1
— Measuring and Recording

(8) Gate opening(m) :Form3-1
—Operate and record according to instructions from the IMC:
Form3-1

(4)Flow rate(m3/s) :Form3-1
—Use calculated values based on water level and gate opening
—To confirm the accuracy by actual measurement is necessary

(5) Rainfall (mm/day) : Form3-2
—Not observe yet — Install a rain gauge in the near future,

37

III. Monitoring of Canal System

1-2.Monitoring Item (Headwork)
(1) Condition of concrete such as weir body
(2) Condition of gates
(8) Condition of electrical equipment

(4) Condition of EMC

38



III. Monitoring of Canal System

2.Monitoring for Canal System

1 - 1. Observation / Record items (Canal)
(1) Flow rate at each primary water branch point (m3/s)
—Not observe yet
— Necessary to create H-Q curve
1-2. Monitoring items (Canal)
(1) Condition of illegal water intake
(2) Condition of illegal land occupation

(3)Tllegal destroying canal (drilling of canal, excavation, illegal
construction)

(4)Tllegal garbage dumping situation

(5) Check of damaged points 3
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CHAPTER 1V

Current Regulation for
Inspection and Repair
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[IV. Current Regulation for Inspection and Repair }

1. General

I - 1. Purpose

* The role of the administrator is to maintain the current
canal function so that it can be used more economically
for a long time.

* Therefore, it is important to find damaged points of the
structure at an early stage and repair the found damage.

*In this chapter, confirm regulation for inspection and
repair from the manual

41

41

IV. Current Regulation for Inspection and Repair

2. Inspection (from the manual)

2 - 1. Inspection type
(1) Reqular inspection

1) Daily inspection- - - This is inspection that conducts every day
1) Damaged canal, drainage, road, etc.
i1) Damaged gate and water level measuring device
ii1)Steeling water
iv)Illegal destroying canal (drilling of canal, excavation, illegal
construction)

42



[IV. Current Regulation for Inspection and Repair ]

2) Periodical inspection
- = *Inspections conducted once a month, check in detail
including the following points that are overlooked in daily
inspection
1) There is no water leakage on the outside of the levee at full flow
i1) Damaged for concrete and gate

iii)Damaged for drop structures and water outlets

43
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IV. Current Regulation for Inspection and Repair

(2) Special inspection

IMC and IME conduct inspection in the following cases
1) In case of earthquake

*Crack or collapse of weir pillar, levee and management road
*Operation status of machinery and equipment such as gate

i1) In case of heavy rain
*Erosion on the outside of levee

*Clogging of canal by soil and rock, unusual rise in water level,
overflowing, collapse of levee, etc.

44



[IV. Current Regulation for Inspection and Repair }

3. Repair (from the manual)

3-1. Repair type
(1) Reqular repair

1) Canal and Headwork
i) Periodic removal of earth and sand, aquatic plants and dust
i) Weeding
iili)Repair of concrete, repair of embankment
iv) Securing a prescribed height of levees
V) Repair of levee outside slope

45

45

IV. Current Regulation for Inspection and Repair

2) Gate equipment
1) Removal of aquatic plants, removal of dust
ii) Grease up of gate movable part
iii)Confirm gate opening / closing status
iv) Confirmation and cleaning of the water level measuring
equipment
V) Re-painting of metal parts
vi)Repairing perforation of the gate plate
vii)Repairing handrail, stair

46




[IV. Current Regulation for Inspection and Repair }

3) Administrative Road
i) Inspect and repair roads that are used frequently twice a year
i) Inspect and repair roads that are used infrequently once a year

4)Drainage Canal
i) Weed on the bottom and slope of canal
i) Remove garbage on the bottom and slope of canal
iii) Repair shaping of slope of canal

47

47

IV. Current Regulation for Inspection and Repair

(2) Periodic repair (once a year)
1) Timing of periodic repair
1) It is carried out after stop the intake water when cassava harvest
is over in mid-March.
2) Complete before the farmer prepares for spring - autumn
cropping.

2) Annual repair program

1) Headwork’s manager and IME submit repair proposal that
summarizes repair parts, repair contents, cost to IMC

ii) The IMC formulates a repair plan based on proposals from
headwork’s manager and IME

11i)IMC submits a repair plan to DARD and gets their approval

48
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[IV. Current Regulation for Inspection and Repair }

3) Contents of annual repair program
i) Estimated work volume, construction period and work schedule
ii) Repair method, required personnel, amount of material
iii)Estimate ability and cost required of the contractor

49
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IV. Current Regulation for Inspection and Repair

4)Normal maintenance and minor repair

i) IMC organizes a team of engineers for repair and works in
cooperation with IME, IMS, and headwork’s manager

ii) IME prepares necessary equipment and materials

11i)IMS and headwork’s manager remove garbage around gates and
grease up the machine equipment

5) Major repair

i) If large-scale repair that exceeds the capabilities of the staff is
necessary, contract with constructor

i) IMC conducts surveys and prepares design documents, as built
drawings, and supervises by engineering team

50



[IV. Current Regulation for Inspection and Repair }

(3) Emergency repair
1) Organization for repair
- If damage is found, it should be repaired immediately to secure
the stable supply of water and to prevent expansion of damage

*Minor repairs are carried out by IMS and headwork’s manager,
but in the case of damage beyond capability, the IMS will report to
the IMC through the IME and the headwork’s manager will report
to the IMC

*The IME that received the report from IMS reports the result to
IMC and implements urgent repair

51

IV. Current Regulation for Inspection and Repair

2) Implementation of emergency repair

« If the repair works span the cropping season, if it is necessary to
stop water flow for more than two weeks, construct a bypass
canal

- If levee collapsed during the intake water period, repair should be
carried out immediately as follows

i) Immediately stop intake water and reduce water level

i) Completely remove the earth and sand at the collapsed part and
compact each layer with appropriate material and compactor

iii) Install drainage at slope toe on the outside of levee
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[ IV. Current Regulation for Inspection and Repair }
4. Summary of inspection and repair rules
Type Name of work Frequency Contents
Daily *Damage of canal, road, gate, water level gage, etc.
. . E . . .
.Regulatr. inspection EEL - Stealing water, destruction facility etc.
inspecti
Ins - Periodical Once a - Leakage on levee, collapse of canal
ect'? inspection month -Damaged for drop structures and water outlets
on B “EQ* - ~Weir p!IIar, levee, road cracks, collapse,
. . operating status of gates
Special inspection or Heavy . - .
rain *HR*- - =Erosion on the outside of levee, clogging of
canal, overflowing, etc
Rl ey Apprpprlat Wee.dlng, removal of garbage, minor concrete
e time repair, gate grease up etc.
Rep e SIS E D Repair durln‘g not intake water period. Create an
air annual repair program
Repair requiring emergency such as levee
Emergency repair Emergency | destruction. Responsible person differs according
to the construction scale. 53
53
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Specific method for
Inspection and evaluation
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V. Specific method for inspection and evaluation

1.General

1 - 1.Purpose

- Chapter IV has confirmed the inspection and repair
system shown in the manual

*However, no specific inspection method, recording
method of inspection result and evaluation method of
results are described

- It is necessary to repair with a limited budget, so this
chapter will explain points of inspection, record of
inspection results, and evaluation of results

55

V. Specific method for inspection and evaluation

1-2.Flow from inspection to repair

: ¢ Find damaged canal and gates by patrol
Inspection

* Record the position, status, and picture of
Record damage

e Evaluate the danger and urgency level of
Evaluation damage, then decide repair method and order

e Repair the damage based on evaluation results
Repair
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V. Specific method for inspection and evaluation

2. Points of canal inspection

‘ Exposure of reinforcing bar | \ Crack and leakage of

outside levee

‘ Crack of concrete |

Concrete

Q

Collapse road, levee

Damage of
concrete joints

Chipped
concrete and
washed away
backfill soil
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V. Specific method for inspection and evaluation

*Setting inspection range
- Determine inspection range before inspection
« = In the case of a canal, inspect about 100 m as one unit
* = In the case of headwork, one weir pillar is used as a unit
- In the case of a head gated gate, one gate is used as a unit
- =In the case of a canal gate, one facility is used as a unit

*Prepare the drawing of the inspection range (plan view, sectional
view, other facilities)

— 1 |
L
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*Longitudinal
profile drawing
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*Cross section drawing
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*QOther facilities drawing

61
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V. Specific method for inspection and evaluation

*Inspection tool
* Tape measure
- Crack scale (Caliper)
*Hammer
- Table of record
-Digital camera
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V. Specific method for inspection and evaluation

(1) How to check and evaluate cracks
1) Crack width
- Measure the crack width of concrete using crack scale, vernier
calipers (Do not count on less than 50 cm in length)
»Classify into 3 types, 0.2mm or less, 0.2mm~1.0mm,1.0mm or more

2)How to evaluate cracks
According to the crack width, classify from S-3 to S-1 as follows

) S-3 S-2 S-1
Evaluation . . . . . .
(Continue to monitor) (Consider repair) (Immediate repair)
Crack width 0.2mm or less 0.2mm~1.0mm More than 1.0mm
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V. Specific method for inspection and evaluation

(2)How to check and evaluate concrete peeling

1) Check for concrete peeling

*Judge by hammer sound and visual

-Measure the area of damage

2) Evaluation of concrete peeling
» Classify into 3 types as follows

Evaluation

S-3
(Continue to monitor)

S-2
(Consider repair)

S-1
(Immediate repair)

Concrete peeling

None

Minor scale
(50cm?2 or less)

Major scale
(50cm2 or more)
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follows

(3)How to check wear

1) Check for wear
-Judge by visual inspection

2) Evaluation of wear
*Classify into 3 types as

V. Specific method for inspection and evaluation

Expose
fine
aggregate

Expose
coarse
aggregate

Peeling
coarse
aggregate

- Fine aggregate exposure
- Coarse aggregate exposure
*Peeling coarse aggregate

exposure

. S-3 S-2 S-1
Evaluation . . ) . . .
(Continue to monitor) (Consider repair) (Immediate repair)
Wear Fine aggregate exposure Coarse aggregate Peeling coarse aggregate
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V. Specific method for inspection and evaluation

2) Evaluation of chipped/washed away backfill soil
- No chipped/damaged- - -None (S-3)
Found chipped or damaged but the structure is not immediately
affected- - - No effect on structure (S-2)
*When there is affected the structure such as washed away backfill
soil - - -Effect on structure (S-1)

(4)How to check for chipped / washed away backfill soil

1) Check for chipped/damaged
-Judge by visual inspection

Evaluation

S-3
(Continue to monitor)

S-2
(Consider repair)

S-1
(Immediate repair)

Chipped/damaged

None

No effect on structure

Effect on structure
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V. Specific method for inspection and evaluation

(5)How to check exposure of reinforcing bar

1) Check for exposure of reinforcing bar
-Judge by visual inspection

2) Evaluation of exposure of reinforcing bar
*In the inspection range, the exposed part of the reinforcing bar is
evaluated in three stages of overall(S-1), partial(S-2), and none(S-
3)

S-3
) . S-2 S-1
Evaluation (Continue to . . ) .
. (Consider repair) (Immediate repair)
monitor)
Exposure of .
. P . None Partial Overall
reinforcing bar
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V. Specific method for inspection and evaluation

(6)How to inspect and evaluate concrete joints
1) Check for concrete joints
- Especially, pay attention to the following damage each material

Hardening / chipping of joint material
Due to joint material
(Expansion joint)

Chipping of peripheral concrete
Breaking of water stop seal
Due to water stop seal <
Chipping of peripheral concrete

68

Damage of
Concrete joint
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Hardening of joint material

Breaking of water stop seal

Leaking water from joint

V. Specific method for inspection and evaluation

Missing of joint material

Step at joint

69

Chipping of peripheral concrete
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V. Specific method for inspection and evaluation

2) Evaluation of concrete joints
»Judge according to hardening, missing / damaged, and water
leakage of the joint material / water stop seal

Evaluation

S-3
(Continue to
monitor)

S-2
(Consider repair)

S-1
(Immediate repair)

Concrete joint

Hardening joint
material

Chipping or damaged of
joint material / water
stop seal

Chipping or damaged
of joint material /
water stop seal and
leakage water
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V. Specific method for inspection and evaluation

(7)How to check the levee / management road

1) Check for levee / management road
-Judge of collapse / crack / leakage by visual inspection

2)Evaluation of levee / management road

- Classify it into "large scale”, "small scale”, "none". When there is
water leakage, it is judged to be "large scale”

. S-3 S-2 S-1
Evaluation . . . . . .
(Continue to monitor) (Consider repair) (Immediate repair)
Levee / Major scale
management None Minor scale or
road Leakage water
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V. Specific method for inspection and evaluation

(8)Rocks and garbage around canal

1)Rocks around canal
*Regarding rocks in canal, it causes overflow during flood, which
causes collapse of levee and canal body
* It should be removed early and instruct farmers not to weir up

2) Garbage dumping around canal

- Discarding used agricultural chemical containers and fertilizer
bags around the canal can be seen

* When pesticide and fertilizers flow along with the water, in
addition to the discarded garbage causes canal clogging.

- Then there is a possibility that it may affect the downstream
crops, so manager should supervise farmers for not to discard the
garbage.
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V. Specific method for inspection and evaluation

3. Points of gate inspection

(1) Outline

[ Gearbox / winch for sluice gate]
Degradation coating, malfunction,
bolt loosening, vibration / noise /
heating, Oiling condition

[Guide rail ]

Degradation of coating, corrosion,
deformation, leakage, watertight
rubber damage, malfunction, bolt
loosening

[Gate body]

Cleaning defect, Degradation of
coating. corrosion, deformation,
leakage, malfunction, bolt
loosening, single hanging
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V. Specific method for inspection and evaluation

(2) Check point
1) Gate body

Watertight rubber

Item Method

Deformation | Visually
/ damage

Hardness Visually

/palpation

\>

Skin plate

Item Method

Deformation /
damage

Visually

Degradation of Visually
coating/corrosion | /palpation

Sheave
Item Method
Malfunction Visually
Deformation / damage | Visually / Operation

O

Girder material

Item

Method

Deformation /
damage

Visually

Degradation of
coating/corros
ion

Visually

T Roller

Item

Method

Malfunction

Visually

Deformation
/ damage

Visually /
Operation
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2) Guide rail

V. Specific method for inspection and evaluation

Guide rail

Item

Method

Deformation /
damage

Visually

Degradation of
coating/corrosion

Visually
/palpation

75
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3)Winch(1/2)

Shaft coupling

Item

Method

Vibration

palpation / listening

Wear

Visually

Oiling condition

Visually

V. Specific method for inspection and evaluation

Bearing

Item

Method

Malfunction

Visually

Vibration / noise
/ heating

Visually / palpation /
listening

\

Reduction gear

Item

Method

Malfunction

Visually

Vibration / noise / heating

listening

Visually / palpation /

Oiling condition

Visually

Electric motor

Item

Method

Malfunction

Visually

Vibration / noise / heating

Visually / palpation / listening
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V. Specific method for inspection and evaluation

3)Winch(2/2) Open gear
/ Item Method
Noise Listening
Deformation / damage | Visually/Operation
Oiling condition Visually
Wire drum
Item Method
Malfunction | Visually
Wire rope
Item Method
Refueling Visually
Deformation / damage Visually
Corrosion Visually
77
77
V. Specific method for inspection and evaluation
4) Gearbox Shaft coupling
Item Method
Malfunction Visually
Deformation / damage | Visually
Oiling condition Visually
~—_ /
Hand operating gea\r
Item Method
Malfunction Visually Spindle
vibration / noise / heating | Visually / palpation / Item Method
listening Deformation / Visually
Degradation of Visually damage / corrosion
coating/corrosion /palpation Oiling condition Visually
Oiling condition Visually
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V. Specific method for inspection and evaluation

(3)How to check and evaluate vibration / noise / heating
1) Check for vibration / noise / heating
- Judge the status by visual inspection, listening sound, palpation
*For checking heating, use a non-contact thermometer if possible
2) Evaluation of vibration / noise / heating
-None- - - The same condition as when new (S-3)

*Minor abnormal findings- - - Although some abnormality is
observed, there is no problem in function (S-2)

* Abnormal findings- - - There is obvious abnormality, there is a
functional problem(S-1)

) S-3 S-2 S-1
Evaluation . . . . . .
(Continue to monitor) (Consider repair) (Immediate repair)
vibration / noise / No particular Mlno.r aFJnormaI Abnormal findings
heating findings 7
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V. Specific method for inspection and evaluation

(4)How to check and evaluate degradation of coating/corrosion
1) Check for degradation of coating / corrosion

-Judge of peeling paint condition, rust and corrosion of paint by
visually and palpation

2) Evaluation degradation of coating / corrosion

- Minor damage- - - The paint damage area is less than about 10%
of the total painted all area and no corrosion (S-3)

-Moderate damage- - - The paint damage area is between 10% to
50% of the all area, but corrosion is not progressing (S-2)

- Major damage- - - The paint damage area is more than 50% of
the all area, and corrosion is found (S-1)

S-3 S-2 S-1

Evaluation . . . . . .
(Continue to monitor) (Consider repair) | (Immediate repair)

Degradation of coating

/ corrosion Minor damage Moderate damage Major damagoe
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V. Specific method for gige raif 9N @and evaluat g4 body

Minor
damage

Moderate
damage

Major
damage
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V. Specific method for inspection and evaluation

(5)How to check and evaluate malfunction
1) Check for malfunction
-Judge from condition of actual operation
2) Evaluation method of malfunction status
-No abnormality- - -Operate properly (S-3)

- Minor abnormality- - = There are small abnormal sounds and
slight vibration, but when there is no problem in function (S-2)

- Abnormal findings- - - Not operate properly (S-1)

. >3 S-2 51
Evaluation (Continue to ) . . .
. (Consider repair) (Immediate repair)
monitor)
Malfunction No abnormality Minor abnormality Abnormal findings
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V. Specific method for inspection and evaluation

(6)How to check and evaluate deformation / damage / wear
1) Check for deformation / damage / wear
- It is judged by visual inspection and actual operation
2) Evaluation of deformation / damage / wear
-None- - -No deformation / damage / wear (S-3)

-Minor damage- - - There is minor deformation, damage, wear, but
there is no functional problem (S-2)

-Major damage- - - It does not function properly due to deformation,
damage, deflection, wear (S-1)

S-3
. . S-2 S-1
Evaluation (Continue to . . . :
. (Consider repair) (Immediate repair)
monitor)
deformation
/ None Minor damage Major damage
damage / wear
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V. Specific method for inspection and evaluation

(7)How to check and evaluate oiling condition
1) Check for oiling condition
- Visually check the oil amount
*Confirm oil quality
2) Evaluation of oiling condition
-No deterioration- - - Oil color is transparent or minor colored (S-3)
*Minor deterioration- - = It is colored and foreign matter is mixed in

(S-2)
*Deterioration- - - Change to dark brown, oxidative deterioration
(S-1)
S-3
Evaluation (Continue to . 32 . .5-1 .
. (Consider repair) (Immediate repair)
monitor)

Oiling condition

No deterioration

Minor deterioration

Deterioration
84
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V. Specific method for inspection and evaluation

Degree Evaluation

Oil color is transparent or

No deterioration minor colored

Minor It is colored and foreign matter
deterioration is mixed in
Deterioration Change to dark brown,

oxidative deterioration

85
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V. Specific method for inspection and evaluation

4 Recording method

(1) Recording to form
Record inspection results according to the following form

Form Contents
1) Facility monitoring Fill in the basic condition of the facility, inspection status,
table (Form1) inspection result, evaluation result
2) Facility inspection Position of facility (as built drawing or aerial photograph), full
photograph book view of facility photo, picture of inspection situation and
(Form2) condition of abnormality

(2)Fill in the facility condition evaluation (need for repair) column

When repair is required from the inspection results, indicate
whether to respond by regular repair, periodical repair or
emergency repair. o
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V. Specific method for inspection and evaluation

Facility Monitoring Table (Concrete)

Forml

Name of facility Inspection date
Monitoring point Last checked date
Construction year Inspector

Condition of facility S-3; Continue to monitor  S-2 ; Consider repair  S-1 ; Immediate repair

Evaluation ttem

Evaluation classification

Facility condition
evaluation

(50cm2 or less;

)

(50cm2 or more)

Rank S-3 S2 S-1 (Necessity of repair)
Condition of crack 0.2mm or less 0.2mm ~ 1.0mm More than 1.0mm
Concrete peeling None Minor scale Major scale

Concrete

Fine aggregate

Coarse aggregate

Wear Peeling coarse aggregate
exposure exposure
Exposure of reinforcng bar None Partial Overall
Chipped/damaged None No effect on structure Effect on structure

) N B Hardening joint _C_hlpplng or damaged of _C_hlpplng or damaged of
Joint Condition of concrete joint . joint material / water stop| joint material / water stop
seal seal and leakage water

Levee / Road Collapse or leakage water None Minor scale e Scavteagr leelepp
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Facility Monitoring Table (Gate and Guide rail)

V. Specific method for inspection and evaluation

Forml

Name of facility

Inspection date

Monitoring point

Last checked date

Construction year

Inspector

Condition of facility

S-3 ; Continue to monitor

S-2 ; Consider repair

S-1; Immediate repair

Evaluation item

Evaluation classificati

ion

Facility condition
evaluation

coating/corrosion

Rank s-3 S-2 Ss1 (Necessity of repair)
Deformation / damage None Minor damage Major damage
Skin plate -
Degradatlon 9f Minor damage Moderate damage Major damage
coating/corrosion
Deformation / damage None Minor damage Major damage
Girder material i
Degradatlon .Of Minor damage Moderate damage Major damage
coating/corrosion
Malfunction No abnormality Minor abnormality Abnormal findings
Gate Roller
body Deformation / damage None Minor damage Major damage
Malfunction No abnormality Minor abnormality Abnormal findings
Sheave
Deformation / damage None Minor damage Major damage
Deformation / damage None Minor damage Major damage
Watertight Chipping or Chipping or damaged of
rubber Hardness Hardening material | damaged of joint joint material and
material leakage water
Deformation / damage None Minor damage Major damage
Guide rail i
Degradation of Minor damage Moderate damage Major damage
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Facility Monitoril

g Table (Gearbox or Winch)

V. Specific method for inspection and evaluation

Form

Name of facility

[nspection date |

Monitoring point

|Last checked date |

Construction year

|inspector

Conditi

jon of facility

S-3; Continue to monitor

S-2 ; Consider repair_S-1; Immediate repair

Evaluation ltem

Evaluation classification

Facility condition
valuation

Reduction gear

Rank s3 s2 s1 (Necessity of repair)
No Ninor Abnormal findings

Bl v — heating | No particular M'"z’ﬂif’n’:’”“a' Abnormal findings
No Ninor Abnormal findings

Vibration / noise / heating

No particular

Minor abnormal

Abnormal findings

Gear
box

gear

findings
Oiling condition No Ninor D
Vibration No particular Mnor abnormal | pnormal findings
findings
Shaft coupling Wear None Minor damage Major damage
Oiling condition No inor D
Winch Deformation / damage None Minor damage Major damage
Wire rope Corrosion Minor damage | Moderate damage | Major damage
Giling condition No Ninor D
Wire drum No Winor abnormality | Abnormal findings
Noise No particular Minor abnormal |yt fingings
findings
Open gear Deformation / damage None. Minor damage Major damage
Giling condition No Ninor D
No Winor Abnormal findings
Bearing
Vibration / noise / heating | No particular Minor abnormal | s findings
findings
No inor Abnormal findings
Vibration / noise / heating | No particular Minor abnormal | Ay findings
Hand operating findings

Degradation of
coating/corrosion

Minor damage:

Moderate damage

Major damage:

Oiling condition

No

Minor

D,

Shaft coupling

Vibration

No particular

Minor abnormal
findings

Abnormal findings

Deformation / damage None Minor damage Major damage
Oiling condition No Minor D
Deformation / damage None Minor damage Major damage
Spindle 89
Oiling condition No Minor DI
Facility inspection photograph book Formz
Facility basic information
Facility Name Inspection date
Monitoring point Last checked date
Construction year Ins pector
Inspection position plan view
Inspection photo book
Gontents of phote_| Gontents of shots_| Gontents of phote_|
Shooting point | Shooting point | Shooting point
Gontents of photo | Gontents of photo | Gontents of photo |
Shooting point__| Shooting point__| Shooting point
Gontents of photo Gontents of photo GContents of photo | 90

Shooting point

Shooting point

Shooting point
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CHAPTER VI

Simple repair method for
concrete

91

VI. Simple repair method for concrete

1.General

(1)Purpose
- In this chapter, introduce some simple repair method to use on
regular repair

- For reducing the repairing cost, it is important to repair earlier
when you find damage

-When simple repair is carried out, ground treatment such as
cleaning of the concrete surface is important

- It is necessary to prepare materials and repair equipment at all
times
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VI. Simple repair method for concrete

2. Concrete repair tool

(1) Material for repair

Backup material
Expanded polyethylene

Polymer cement Primer for mortar

Underwater putty
Epoxy type

Modified Silicone Sealant Primers for silicon 03
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V1. Simple repair method for concrete

(2) Repair tool (1/3)

Mortar mixer
(For mortar mixture)

High-pressure washing machine
(For cleaning concrete surface)

Disk grinder
(For concrete cutting)

9
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VI. Simple repair method for concrete

(2)Repair tool (2/3)

Mortar iron & ironing board
(For mortaring and shaping)

Metal brush
(For concrete surface cleaning)

Metal spatula
(For mixed materials etc.)

Rubber spatula
(For primer application)

Paintbrush

(For primer application) >
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VI. Simple repair method for concrete

(2) Repair tool (3/3)

Weight scale
(For mortar mixture)

Sealing gun
(For silicon grouting)

Large bucket
(For mortar mixture)

Curing tape
(For concrete protection)
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VI. Simple repair method for concrete

3. Crack repair method

(1) Crack filling method
1) Outline of the method
- Cut the crack into U shape or V shape and inject sealing

material

Sealing material
Primer

97
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V1. Simple repair method for concrete
2)Working process

1. Substrate cleaning
Wash the concrete surface with a high pressure washer

-

2. Cutting of crack part

/ Cut the crack using the disc grinder \

\Cut the width of about 1 cm and the depth of about 2 cm along the crack j
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\:VI. Simple repair method for concrete

-

3. Primer application
Apply the primer that serves as glue to the cut surface \

-

Masking tape
- Clean the concrete powder on the cut surface
=Put curing tape on both sides to prevent injection material from protruding
&Apply primers only to both sides of the cut surface

- 99
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V1. Simple repair method for concrete

-

4. Sealing material injection

/ Inject metamorphic silicon ceiling \

« Confirm that the filling part is dry
Q’ut curing tape on both sides to prevent injection material from protrudiny

‘ 1o
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VI. Simple repair method for concrete

-

5. Completion

101
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V1. Simple repair method for concrete

4. Concrete joint repair method

(1)Joint filling method
1) Outline of the method

- Completely remove damaged joints and fill sealant or
underwater putty

| Sealing or underwater putty ‘

‘ Backup material ‘

102
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L VI. Simple repair method for concrete J

2) Working process

1. Remove old joint

/ Remove the joint using a disc grinder 4\

K - It is important to remove completely /
‘ 103
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V1. Simple repair method for concrete

-

2. Installation of backup material

/ Insert backup material \

\ - Install the backup material at a depth of about half of the joint width /

104



\ VI. Simple repair method for concrete J

-

/ 3. Sealing material or underwater putty installation \

* Confirm that the filling part is dry
*Put curing tape on both sides to prevent injection material from protruding
*Put underwater putty by hand

105

V1. Simple repair method for concrete

-

4. Completion

4 N

«If it is pushed with fingers and material does not adhere, it is possible
\to pass water j
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VI. Simple repair method for concrete

5. Repair method for chipped and wear

(1) Cross section repair method

1) Outline of the method
- Method of repairing chipped part with polymer cement
- Mainly used for chipped and severe wear etc.

- If corrosion of the reinforcing bars is occurring, this method
cannot use.

Polymer cement

107
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V1. Simple repair method for concrete
2) Working process

1. Substrate cleaning
Wash the concrete surface with a high pressure washer

—

2. Primer application

/ Apply a primer that acts as a glue on the repairing surface \

108
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\:VI. Simple repair method for concrete

-

3. Polymer cement formulation

/ Prepare polymer cement mortar at prescribed ratio

- Measure with a weighing scale and adhere strictly to the prescribed mixing ratio
Do not mix outside regulations

-

109
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V1. Simple repair method for concrete

-

4. Polymer cement application

/ Apply polymer cement to the repair surface

110

110




VI. Simple repair method for concrete

-

/ 5. Completion \

\ - Protected 3 days after construction and do not pass water J

111
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V1. Simple repair method for concrete

(2) Surface coating method
1) Outline of the method

-clean the damaged part and repair the surface with polymer
cement or organic coating, sheet

- Used for widespread wear or chipping
-Polymer cement is common in simple repair

| Polymer cement | | Organic coating | | Sheet

112
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\:VI. Simple repair method for concrete

2) Working process

1. Substrate cleaning
Wash the concrete surface with a high pressure washer

—

2. Primer application
/ Apply a primer that acts as a glue on the repairing surface \

113

{VI. Simple repair method for concrete l

-

3. Polymer cement formulation

/ Prepare polymer cement mortar at prescribed ratio \

Qeasure with a weighing scale and adhere strictly to the prescribed mixing raty
‘D

0 not mix outside regulations
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\:VI. Simple repair method for concrete

-

4. Polymer cement application

/ Apply polymer cement to the repair surface

115
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{VI. Simple repair method for concrete

-

/ 5. Completion

\ *Protected 3 days after construction and do not pass water

116
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CHAPTER VI

Flow measurement

117
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VIl. Flow measurement

1. General

(1) Purpose of flow measurement

- It is necessary to pass the planned flow rate for farming based
on a cropping plan

- Currently, the gate opening degree is decided according to

flow rate prediction based on calculation, but the actual flow
rate is unknown

Therefore, it is necessary to confirm current flow prediction by
measuring actual flow rate and creating H-Q curve

- As a result, more effective, water-saving management based
on a cropping plan is possible

118
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[VII. Flow measurement ]

(2)What is the H - Q curve?
* A graph with the flow rate (Q) on the horizontal axis and the water
level (H) on the vertical axis

*This graph is created by actually measuring the water level and
flow rate for each observation point

*Once it is made, it can be used as long as the observation point
conditions do not change
*Observe the flow rate at
various water levels and

complete the curve

Water
level

Flow rate Q e
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VIIl. Flow measurement

2. How to calculate flow rate

(1) Flow rate formula

Q=A XV

Q: Flow rate(m3/s) Water
A: Flow area(m2) Level
' H(m)

V: Flow velocity(m/s)

(2)Flow rate A
A=HXxW Canal width

H: Water level(m) W (m)
W:Canal width(m)
-Water level gauge or staff is necessary
to measure the water level

120
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[VII. Flow measurement ]

(3) Flow velocity in canal
- It is very difficult to measure average flow velocity in canal

-Because the flow velocity in canal is not uniform due to friction
with the concrete wall

- Furthermore, it is not always a constant flow velocity
*Therefore, the average flow velocity V is measured as following

[re= Il

Fast Slow

Flow velocity .
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VIIl. Flow measurement

(4) Measuring method of average flow velocity V
- To measure the average flow velocity, use a flowmeter

1) In case of the water depth is 50 cm or less (1 point
method)

= Across the canal - - - Measurement every 0.2 m

- Measurement depth- - - Measure at 60% of water depth
*Number of measurements- - - Measure three times at

each measurement point(MP)
MP1 MP2 MP3 MP4
0.2m 0.2m 0.2m 0.2m 0.2m

+—>

| 40%
WL O ® ¢ ®
50cm 60%
Or

less
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[VII. Flow measurement

2) In case of the water depth is 50 cm or less (2 point method)
= Across the canal - - - Measurement every 0.2 m
- Measurement depth- - - Measure at 20% and 80% of water depth

*Number of measurements- - - Measure three times at each
measurement point(MP)

MP1 MP2 MP3 MP4
0.2m 0.2m 0.2m 0.2m 0.2m
WL
50cm 80%
or
more
| 20%
123
123
VIIl. Flow measurement
Observation point Date Starttime ug:gnn?;:u(::s
Canal name Last date Finish time Observer
Water Start WL. Method One point + Two points
Level Finish WL. Canal width(W)
wL) Average(H) Full WL. Flow rate (Q)
Measurement for water velocity Flow rate (FR.)
Measurement Distance Water velocity Sectional area(a) FR.(Q) Ave. FR(Q)
Point(MP.) (@ (m) First Second Third Ave. MP. Ave.(v) Hxa axv (m3/s)
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
124
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[VII. Flow measurement ]

3. Making of H-Q curve

= The water level H is on the vertical axis and the flow rate Q is on

the horizontal axis

= Plot the flow rate and water level measurement result
*Drawing a curve that smoothly connects the plotted points

@
Water level ®
H(m)
(]
0
Flow rate Q
(m3/s) e
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VII. Flow measurement

4. Utilization of H-Q curve

- It is possible to grasp the proper flow rate

—To provide the water according to cropping plan (Responsibility
as a manager for farmers)

—Do not waste water (water-saving management )
—Effective at drought

—Review of water use plan (revise a more effective water use plan)

—WUG can request to provide the correct amount of water

*Increasing the number of measurement points makes it easier to find

leaks and stolen water

WL H °
(m)
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Flow rate Q(m3/s)

126




Thank you for listening!
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EERERfTT =17

[. [XC®IC

HarlE, Y8 (Lamiaceae) #fifJ& (Mentha) ORI OFFRT
H5, BHOFTHMEEREREOSH LI A4V (EE LTL-
A h—=) NELEGFEND MenthaarvensisL.E WO FED H 5, H
RKCHA NG EE I DIZED DM R 72 S b O A5 H
THIE SN TWD, ITFEOH A EORFEIEIT N, BIFHIZE

SHWHID L-A Y b=V OTEPEZ TN D, HEmiAds ORE R O
HDHX N T LB WTHIZ, EMEIESILRT 5 2 & EIfF ST
W5,

R S ARSI, THCEMRE N Db kBRI Y -
RSN TI Y MAAABERESND, —0F A ABKBASLS b o
L-A Y b—ADfEEE RV SRS, ZOA Y b= VZEEHDIF), #3a, HEX, X
Tl ZLOPBRTHEAIN TN D,

Fo, BITHECIERCHTETHEM SN S, HTFXITHRND 5~10cm BROE S T HIZA
DD, FHEHNOFRL, HIFRICHZLONLEZH LR OHEERE S LT,

— A LA S TEDHT E1.BEOEFLHTE




IT. FEErEH]

1. EHOAEEER

R OAFTHRIAIL 15°CH 5 37°CE SN TW5, 20°0CLL FOIR LWARIR CII M FEDAF N R
<L 20°CU ETCIEEDMONRBAF L 70D, L T30 CEBR D EFANGENEDL D, £k
B ORI 20°CH2 6 30°CRRETH 5,

2.EV by T UEORE

By by T UBEOKIEITEMAEBELTELS, FERANLSHETIIRREL D RN D
VE KA DS ARB 72 ST ClE, Z ORI T 5 EMITEE LV, BT OABTIHEE I, +
TR IIRD HAVH A, PHEHET < CIEREE L TV ARENZEE LV, 2072, R
KM 25 AL, EBVIHNCRERA SV EBTRKMTHZFE THEOREND RV THD 10 A
D 11 HICERET 2IENE S b o 7T A TOREICHE L TW5, BEEREN D D513,
EORAELLTWVHEZBNT, 12 A0S 2 A ETICEMT 285502 E LU,

B2 EVry7 oEOKE




IT1. #EEHEd
1. HOER

WA OBEIEIRE, R WS Tk L b
R DZEZ FIWT R LRIEDE 5,

WE, M (FER) 28 B 7obid, B
LWIGANZE W TRN AT 2 572 & )
BRVEIITRE L T, 2~ 3 iz LIz, 5~
7 enfRFENZE) o TEMT 5, EREIZIL, 1000 of

o X 80~120 ke LB T o
DIDHT S BLETHD ST HMTEDYY %

Flo, WFEEZ T ITEMES, —EMEZ L, 3HEHIE
EBWT, BRUIBEEREIETEMADHELD D,

I HERFEI D M EYZETE A 20~30 emf2Y) 0 . BIGICE

5L 10~15emfEEEZ LI L T2 2 LARELD D

W, AENTLED ZENRZWN, 22T, BFEERMZ DD

T ICHEBICEREE T, BASE SRR LW (EndE

D) T, WEIT, bk, a Tty Y O Lol

RMEDH - TR ODIRNVEMITH L, 11~14 BB H

L. AR LT kO A2 RACERT 2 HELH 5, W

KPP & U CEHEHID Hexaconazole IR IZIE T TH b EAE

T2, Flo. BRI RBEIEEA NAA, Cytokinin,

Gibberellic acid 72 & b 21 E73 % 5., Tkl LT ReA L1

2. BEHDERE

T IIHER S R <, U2 HEE AR A i A U 7 8 R A LI AT, RN RAF L 72 0 I
BEOLHHNTES, UM TOREEZT 5 EWROBENLL 257D, hvEtaay (fxF)
RE—F vy (AR REOEWEEREEL LR RY, BiEOREREZ EI13E b H L CHEEE
WZT D& L0, ROEREEZZOEFHME AL L, BROBRIZHEMN LIZE B ROEM ORI H 5
Bh 2D, BECUWHEDVER A FHERE Y (2T 2 - OICEBOREE Lomnvird 2 &,

2.1. &B

HEART D Bt 72 pH OfEIE 6.0~6.5FE TH D, HiliZe pH OEIZ 72 5 X 5 129 72 & D A K 4 il
A2, WEOTHETHEESL, BtoEX 0 DRVWAKROERET pH 2 EF5Z LN T 5,
pH DI WA, &b T E O CTHRIEHE; LIAFMOEBT 2 B5BI12T 5, IROFDOIEYN
BWAEETZ L TOIUE, pHIZIELS 2t EX b5,



=& 1. HEYD4FE p H D EEFH

pH &3 1Y) ERE REH E X2

55~6.0 A3 FoRy Ty
AIRE

6.0~6.5 HA4X FRINSHR &)

ryEOIS LAR boHSY

=3 <k
¥ A0y
Zv¥3ay FvhtA
&R

AT I RIR SO S CIREREENE E LT VNI &b, DX HEIE, & ZR R,
WEEREEONRT VAZR 2N LERT 52 ENEE L, WELEIERNRASLT ., F
v VENLNEROEIRBIE 2 5D TT/INEDRBIEZFE TS, o, EFHLETT v VEE
DIHREBFEL EHEDRZ LN BEOOTHKUC LR VLTV, DD, EfD 2 /A BET
BRI T2, U UEIdHEER LT T 5 & HEBETR OR LS LT T LI <
7259 2. BREZET ThHPMOBRDOMREIZLED TH D, HEEAEIL 1 fEIZ 1000 nid7= Y 2t
(93 m) BREETHEATL2O0RR, RACHEBAC 26 5> ERPE LR EIC G702 O THEET
Do

TR OWAEM A FREIEEI O R bR TE 20, ®ffiZe0 T 5 SGREOEOHEEE & RE
THHAT20ORPEE LV,

R2. BEOEEE (14£/1000 m)

HEEAE DO T HIHIEIL, BRI 2 &0 < ALFPIREBHTEWRIR R & 5, HED Y Uk L
YD NI SN T DB EDRNRD B D03, F v VTR L THEW DR 2 5 %I
ROETITHE L CLE D &NA D720, BN DR (L) 1X50%RETHD, FEEL
TWRWEHREITEMORICHEZEN D HT-0, BESETHLHELMED,

R ABBREZA LV -EES

REAERE 53 Yo BE | WAL it A 5 (kg/1000M3)
N P K fi# N P K
I ST 2% | 4% | 2% 500| kg 10.0 | 20.0 | 10.0
kg 2 3[alfE
B PR3 46% | 0% | 0% 15 kg | 1Al HI3EM%30A Hiz | 69 | 00 | 00
206 B AR T2 i b &
TOTAL 169 | 20.0 | 10.0




2.2. MAILT

1) 18A 35l Z

WEITH FE OB HET e 720, Wiz DL D2 LR TH D, ATV 7 T7—X0
KT 2 —T IO AIFEZR S TIE, B 1~12m, & 15~20cmD k= 1ED,

() ° [
(] (] °
o e 0
e ° o
B3 —HA3 il OFBE —W.3 R ZORBOBRT

2) 1A 1 5508 %

BEFERETIX, IR 60cm . /S 20~30 cmDA = 1ED,
IKBBERCTHEELRNEIITKFED L IR 72
BESOT D,

= 1| FHEZDBEIBDETF

40CM

10CM

) 60CM
B 4. —@ 1 FHEZ QEERE

2.3. EB®E

EJIHEE (A7) v 7 T —BWidh—R) 1%
SM VKIS FIREZR DT, wAlE 1 ~12M (3 §) ; B
(1) 40 cm OMOLGEIL. 4 AB TR ET
%,

ATV S—BBEF




. EESFUTERDEE
1. BlRzZzAVIEESE

Yefig U 7= 2Bk 10~15 cm, 558 40~50 cm T 1 #2472 3 RIFEHEZ 5, FEXEPBENS L5
2, HERSHE S, EE%IT. MOEmICTHBO L Z2NSE 20 EHIEN ER VIS0 REL
BTN TRIEDRNCT L 22 D,

3.2. MEROEZRVEELKRE

FRLUARETIEH, M ESEELZY > CEBICENME D LI HICHL TR 5, LARICK 28
FHRIZIEF IS EmND, IR E CONKEHENEE L 72D | x7)/07~&k®@ﬁm RHNEE LS T
X722 57200,

3.3. EKAE KOMTHA)

FERRZ L, AWK L TREZRD, RO~ EGNIHEA L, B Y720 2358 < TRED MmO K
IR L, EDVME B - 1o RITHLE TS KR D720, WKEITD R T D, IHED 10
A DWEKZ DD, RN TKBBEISITEE > 2583 ROk 5,

3.4. ;BB

EHE 1 7 HRIZ 1A OBREZ FATEILEEZTT O (fb b2 TWzES Tl haRET
%) o REOLZEEHINUTREL, D UENL CTHEEZRES Lo b, 4 HICmIZIEE 2 X
KT 2, 2EHLAEOBIEITH 2 BHF 1297 9,

FHEERNGBINE T 1 HM I & ICERRM LR 2 8m 5, B EIREo 7 L2232
Do Hu EEONFERR . & O —[EIIHET 5121, Al EHEBIEEZIT O,

3.5. BE
BRI EEARHIIBIR & T LT 9 8. M
EOHONFEVRZRIZIL, BT 2R O/’

K%%%ﬁohkﬂugfﬁéo%ﬁ®ﬂT

FKITHIER DS 5~10 cnfREE DALE TIRA > TV

<, iz, ZOMTEZEDIT D LIRENIA

DDHAREMENE L 72D 720, HTFENHOT

WD DR L CRRELFIEZ 3RS, M OREF

MIENIHEEE i<, 7 U THREEITH,

WEOMEN WA O L HEEITAEX <D Tz

O, BHEICLVER LTS THZE0HD TRICBRESIII-ES
Thd, REAZERT 56T, E T

TIXBREAI OB, IO ZLHAOLNDZ ENRH LD T, BRITENN TV D HEREST

0. 72D EMOBEITHNHRNE D ICHATT D,




R4 ERASPHEIBRERORS 4 LERAE

BERSA HNEDOHEDER o dilisd
METOLACHLOR 1FEHE (EISA4RED EHERY <. B
Quizalofop-P-Ethyl —FE A BHEE HEIEHI S 5EH
Fluazifop-P-Butyl —FE A RS E ME IEHH S 5 EH




3.6 mEHK
3.6.1 AAR/NYHEES : Phoma Strasseri

Z AU Phoma strasseri BIZ X DIRET, WM LUIMI L XA X7 EOTEHOT v XV 7 ECTH
ENBLLIND, (B, ZOWREREELTZ7F I AL LI V7 h=7 ThDAlREM L FEHH
EhTnWb, )

1) R DFHR
WROIZIED R FEIL, HIBROEERL 72D EMRBIRNZEND, HITE LTI THRDITIZ
TWHNBERL o Tn,, L O%A. B LR SIRRDILD 5

BATHL-EOHKF BRCHI-ZOHRF

BRTHN-EOERDH 1=




~

TIRIZEZS TV AMEFM D RE

>

8o

BE LY DRE

DANTAFRN L FRET HMEF

5. Phoma strasseri BID&EER

2) Bhbw*ER

HAERBIT, CNETHROBEL T RWEGEZRET S, #{EEZRT hvEray
(A 2F) =T vy (AR REDOEY L ORIEEZTT D,

A W & LT, ERATOEIZRE LT T, 10 A6 DFRFEE ORAZ P <
FFIEDIREORIIZAE R T 5, Hexaconazole © L < |&, Azoxystrobin + Difenoconazole (Zi={E
LT B EMET 5, i 0AEBHIHNTIX Chlorothalonil DEIEMN® 273, #ENILN > T HIE
JREET DIRHENRIL IR,



3.6.2 R=2Jx%/) AAH : Pyrausta panopeal is

1) FRBRF
W > TR OBLENFEOR T, Rat&, EEFV - I L THEZRET,

FWIEOKEZRET D, SR EIERT D LHlmOEZITY . ZEREOMICEEN

YN (Pyrausta orphisalis)

R
1 fnshs

3 fingh

Ui H6. R=7X/ AL HD&EER

(Pyrausta JEDYN 27 : http://uspest.org/mint/orangemothe lg.htm)

2)  BhBRRER
IIFEEDE . BITEE T OETe DO TR 5 2 L IXIR

FRANHAT I L DB TlE. Shh ol e & 2 LD THICEND DT, KNS o/
TWAIEIZE THIITENRNT ENZ DT, BB oBiRIcE S 2B <,

£S5 ARZTX/ A FONREVI PR EICEZ ZBHFNOEF L ERZE

EERN % A - A&

Emamectin BEALEL, BEN I LEEZBRFRIZHEHY.

Imidacloprid RERITHELEEMMENE V., BEOEBTMHICES OAMEN

Bacillus thuringiensis BETERNFTRHICHNELAH S, BEICHAN > EHEHNBRTHELAH S

(BT) HEIH—ITHI D LS ITHAET S

Chlorfluazuron (IGR) BREBEET IO TEVRICNENH S, EITHD>FEZRSABRTHR
NHEB=HEICH—IZhI D LS IZ8HT S

10



3.6.3 /N\2UEI LY : Spodoptera litura

1) SRR

BEZEH T HNTZINIMEDO T TE DI TV D, OFHIITWERICKE O DOBERN H Y
. EEEDOEHNC A OB A D, PHEZRITEBE E > TEVWEZBEE L THDL0, Z0ODH53)
NTAERT S, $hiflofEZEE 5L, AFIELOFREICET, KICRETLH LIRS
. 1T 40 BTH S,

5 (4 H) \
20 B

2-3 fipsh

pkH (2 HCREEDN)

I (14 H) 4-6 5%
B7. N\AREVAFIDETR

2)  BIBRx R

YNIIEI T T =D CREL O THIER RS 5 Z LIRS ThH 5,

3WE LRV HEDOENRRELS 2o T 52 AETIE, BE-o TEETL2OTHBRIZLLT W
M. ENLRRITEIRICR T DIE LR 720, FBFLOFICNDE Z LN kb, 3
BT KD PIBRIZNEEC 72 D, AT 2 RBEIL, AIEON=TF ) AL HLFELTH D,

11



4 InfE

MEZTHE 25~3 7 ADBRED, 30%IFEBITEL T, ERMA T2 AIINETE b,
OBEHMIZIZIL-A > b=k a2 G FAANVOGENRbEED, £ LT, A /1D 80

~0%ITEIZEENTNWDHDT, ERELLT L RDH10 Z OREHININEES TH 5, %< HiH
DT O RINED X A 2 ZIIEN T B ORI B,

F 7. EROUEITE IR G N HESLIC L > TRAR D2, 1000 47205 1.5~3 T
H5D,

IRERF DIRT

IV. ZBOMLEH

INHE L TGO bR, WIZEONRWE I ITEE LN S Rt TS n-n
LAREE Tzt S h 5,

FREPIEE L, RA T —THE- 728K %, ErEOREHRIOBL TAHA V2L, Z0RR
s THRIRICE L TR T 2 E WO tEATH B,

ERDEBIEORT

8. BETDHEBE DA

12



(BEER) BE

2018-19 FEIlCE Y ho T v E R A aIa—rBLRYrvral o—rOERFZEETITh
M7= ERFEE TOINA R L O 2 BRI 27l L 7=,

&6 BEBBICESTHMX

BUR DBIERE L X IEDOHDWTERTIL, WD~ A TR LD, HTFEOEM L L TOHRE
% LTc ) A THEEEAT O OBEE LW,

13



INHEBDEIINITE OHF OEIG 2@ D Z ENFICTHEE TH D, MM OM TEOFIRZET
ZIE, REPEEL TII R, KB HED B RV HEOREBOHEFF SN TS ZEREEL
VW, ERERIC S AR b7 ETHEMIE SN TV D BREEIE, £HKy S HIENLET 5D
THTH D,

o, ERELEEMORE R ED LHERmV, 1EEZFEEONREAD L EHE MO
o, ZOREAEPRERE TH D, REAOZRFIAL, BEHIBICAR L 25,

9 BEBBEERAR
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B R DY .
BB DV o o e e e e e e e e e

2. B

2.2 TEMERIE .

3. 3 B

3.4

TS S 1~ = =S



ZIvFaoFERfit=a7IL

[. [XC®IC

v TR (Amaryllidaceae) + )& (Allium)
¥4 (7 % a 7 Allium chinense)

Plaiix, = URICE L TV, H LWy s EER R
(Angiosperm Phylogeny Group) Tl & > X FBHIp¥E S iz,
ZyXavidHhE- - e~ 7 VYOFET, XXBOLERETH
Do AXBOMEICITFRF, =T, =v =7, Z~vRxXRENE
%o

7 vXa vIERANABEITEAEH I oML £ A
Ll FIZZOMZRIZE > THIET 5, BERIIRBENSEAIC
ERE L, EORIEKRT D, K 3~5 A BZOEIR D AN

OIS B, F v % 3 R < VIR B A S 51 kR BRBEOSy¥ay
(2 3RO TSRO L7 & O H T b B TREC b B,
[1. SR

By by T A TITEMEZBRL CTHRENARETH D, Koo MEICHAT A RS 9~10 A
(B2 8 A 9 A) A DOERIOFEE CREEN LV, EROKITIZAE SIRENEE L, EH
ORISR BV,

1. EV o7 vEDHARKRE




1T #IEEAf
1. FEERDE R

Z7v¥a UIIREREEREAIHAD L. PR RV, REOHEELMMRT 5720121, HERD
AN, BRELELMEKL RS, CEVIEHEAME I EMEKHOBS A2 EHT 52 &
NEE LV, 1000 ni47= 0 HEEARFERITH 150~200kg TH 5, FEERIZELEE R O T 55D 7= O AE
ZAHT RN T EAT D .

2. BLEKRORSHA

2. B D &R

BEZ T2 ERRDBENLL 2520, huEray ((xF) R—F v (AR 7
EOVEY Ltz L7250 RN, BITEOFRIEZR IR b L THEBEIRIC 5, B2 £ O £ £
TALe L, LOPTELBRTHATMEENT v % a VORICLERE 52 5,

2.1 &

1) pH
7 v ¥ a UOEHES pH OfEIX 6.0~6.5FRE TH D, HKil/e pH DEIZ/2 2 X 5 I 72 &D
AR ZfRT 5, WEOEFHRE L, oI 0 DRWAIKOET pH 2 BT 5 2 &7
T& 5, pH NN WEAIX, BT EOM CROIRN LMD EE LS5 2T 5, RO
KOEMHREBNEF %2 L TOUE, pHITIRLS e E X b5,
£1. £EMOE L1 pH OREH

pH D EEEH 47! ExHE ir e BxH

55~6.0 143 TRy — Ty
AIRE

6.0~6.5 T4 X T RAINSHR AL H

FoEOOY LAXR foOHSY

=5 NS
¥ 0Oy
Zvy¥aw Zvhta
&




2) HEEEAE

RCMEIR A T F I HEE AR & I L7 T E N B INE B L D, b~
HMENRE, L RmERLE MEEEEEZ, NTURAEFRY RP O OREE L
VY, HEBEIEIE 1 /RIZ 1000 nidh7= 0 2t (I3 mi) FREE THIM T 20BN, RADHEEEILIX
7 vx a VOREELERLTVOT, AR,

3) ALk

TEAE 2 T AT E CTIERBE L. AR OHEEIAL &b PR e & A2 i3 o K, W HIRITAnE
MIMART N & &, T vFa VITEIEOTF v YV ENZWD EIROEFTVIEEIZR LRV E N
IEMMN G, INEDIBIEEFE T S,

U UBRIIIEREIZZ T TR HHOROMMRICENTHY . B VIET vFa VOAFAIHICR
SN END =R The 9%,

x2. fEE

2.2 EP®iE

JESRERE (A7) 7 T —8 TR —R) 13 5M
WKW AIREZR DT, WAlE 1~12M (55%) ; M (Gm
1) 40 cm OMOBAIL. 4B EICHRET D,

FERER DR B\ & FARDN R, JER G EL
B, FEMOKTZL<BEL, BAROLTEIC

EET 5, ATV Y S—BREOETF




2.3 mfEY

WEHEOMTITHHE BRI EMOEEMR 5 Z EDNHKRD N, KDOTZE V09 k=07 fE +
DOIITIL, FIEHRCRANOYR & W o Tz, JEIURNFEALSLT VO T, 9 RalEss 100~120CM T
EENISmEDORy REES,

E3. BMIATKICETABMELBDES

3. BHEERUEEKROEER
3.1 EtE

3.1.1 ;EX
FESTERE 2~3CM DT R EH T 5, £z, M 20~30CM, [ 10~15 cn DR T, Al
ZHEES 5~6CM 12T 5,

23.800 %7/1.000 m

H4. EHEOME (FBROHS)

1) EROHES
LRIC L EREZZ AT D, B<BELT 2 ERENES R, BWNREICL > TEBRAL
RFTNOT, FHEOBIZETIILZ20A, BRAEET L 918, FORS L2HED,
TEZATF RS DR E P22 720 | H<HER D LR Z <125, JEIRTIEZRWIAT
DERM LN EEROENTIZ < 7223 1 ERY VD OB I /NS L7720 EiifEME< 22 5,



EEZ  DIIONBLI
DIREESVHN 1K

FHE< 153,
BT
‘ . RIER  SHOHDEL
B S5 EHORS BOIRESHEND,
1 RENE< 53,
3.1.2 EBHEZ

HEZEY RO IR 2 L T A 5,

FRIE 15CM T
24.200 £7/1.000 m

6. MEDEYH (BHEZ)
TEMRICRERZ T D2 5RITRBELET 5, MO T T2 L TKSEZRSZ EIXARD
ThbD, MAMITRIZEKREITD & FHAKLUTZERITKRIRFTAEAEE ST, BELREI VAT
NE,

3.2 lRE
AT 1 7 ARICHD b ZBrE L TREICEB 2 E . KRB ORE LD L) U THERL 2R
5 LD BHEKT D,

7 % a UITENM S ME 5 ETREIAHN 720, ZEDITHRE LR TIR B2,
FARCERENTIBAE & PP L TIT 5 25, MEELOMUD FAOIRT, IBIEO R & 13hIC Fd O FRE
HATO ZEMRETH D,



3.3 ;BB

TERE 30 HZIZ 1B OBEEZ1T 9, 2EIB LS 2 MBI, EFRY-FTTF v VB
BEON RN 5T ORHERICAR Y . EROERIN/NEL 259 2, MR FZLNLBEODTH
KUTHR DTV, FOOEMNS 3H B ETITEIRIIER T T 5,

BED AN NI TIE IR I 2 %, BUh BITIERO 7 v 225127 5,

3.4 FR

3.4.1 &= (Rhizoglyphus echinopus)

1) WA
XX OB O ORI TFAT KK 0.Tmm ZED X =Th
Do RIZORNH VILAB TR, DORKEVORFHE, RO H71 &=
FHENZEBEIZR Y | TS EE S,

2)  HEFIER

HIRZRET L5, HPOBRIZHBATET OERRIZE S, & =0
FELTND EZANDOBYFERZHHT 5 & WA T 7micz
DEFHRERHLALZ LT KRIERBUIZR D, FBEIRAZ [

PrCRAEDZ,
3) bRk

RADOHEFIL A AR T RNIHE T &, TOEHNWTRIY=PNEE VT <D, 45°C, 1 FFIIZE
TIPS D DT, WHERITHR A 3 T FEERDRIEIZ L T, FRIZERBICTFTORMEN, HF
D RERHZ A LI E WKL 9187 D, HEAAHIT R E3E Fenitrothion % #17E & Cili e 72 R I FHER
Z 30 HIRHE L7 BB H LT DL EMT 2 & RUy,



3.4.2 RX¥TFY Y (Thrips tabaci)

IO GlEEZE

o g
R Imm O/ 25E R T EAT S, (0308 SN
2) WEREIR
WERNRKENWE, 759 TITo-koch
Hie
DEERENESEKICIEND . AENEH SH
% \
Pty
3) BhBR*R ) ?ﬁ?aﬁ :“
F&AE R R A SISO LT RR T
5. BROD D BRIEDOWRSITROEY Th B9. #¥7HIUT

Do

Abamectin, Emamectin Benzoate, Cypermethrin , Dinotefuran

3.5 /T
3.5.1 [REHAIUWE (Botrytis cinerea Persoon)

WD N D, HEKRED &L Z ATRENSZ D, KL
RN HIEEETITIIR B2V, IERNIEE Y | I &
W3 %, 3T Chlorothalonil, iprodione NEHZNTH D,

3.5.2 85FZ5®" (Fusarium oxysporum, Fusarium solani) REHER
ROFHEN O REAIZECAT D, RBKAIZRY WL D ITHiNn D,
FEERFE: THIG GG SN TV L 5EIE. ER ORI X0 BN

WAk 5, FERAZMZ DA, +0@80 %2 L TRROFEZE DRV E 912

T2, BEOENRZTEDHE (FIZTF > V) ZoH0LE DD TGO

ENEL D, Ty VIETORETIZA < NPK IEBZ6E 5, BEIX

Kresoxim-methyl N HZTH 5,

10. ®2@K



3.5.3 BREE (Erwinia carotovora subsp. carotovora)

MEIC L DIRETH D, WEEZZTID BIL Erwinia s OECR DT 5, FFEOETNH
R T2 KO L ., BA 5ok D SHIZIITTLE 9,

COBFAKRDOPTHRS Z ENHRD 720, EBIIRIE TEIE LTV, T O EFE - THEMN
NGy

B LTZRRITIE B 220, IEOHEE TRy FFo THEGOKIZTEZ R 35, 1BFEEN
b2 DITHUEWER O TH DN, BIET 5 LRI RIAD R, FIHM, BIOTHH & L
CI% Copper Oxychloride + Kasugamycin %] (New Kasuran 16.6WP, BL. Kanamin 50WP, Reward
775WP) X° Validamycin (AnlicinSWP) BHZhCTH 5, ¥, =v=7/, =V Tuvyal
— g ETHEENE S TBTIIEDL 20,

B 11. BREH

4. N

R 4 /P ARE TINEZATO, FTHEE]MY, RIZLThrb AR THRRSE S,
F L ST, Ry MEFITEKO RV T T AN, ENOREE LR AT
Do 7w a UITIHE LHR S D LB LRVRIRIRER & 722 5725, oMz <. 2 i
5 3BEMBETH D,
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20184EICE Y v T U B Y B3 a—r OFEIMY TIThN - R BRI EE TORE 2 HE1TIN
WhEERE L,
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2. B OMEME . ...
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BFEFHEEMT=a27I

[. [XC®IC

FEsg -1, ARt (Solanaceae) ¥ 1J& (Cupsicum)
¥4 (Capsicum annuum L) JET 5,

AX v amoT o7 AMG—KBRFETH D, RETH
EREIIHRE LTRAICEND,
FEEFITAETYRNES . XM LAOBEIZIIRE R
Wz, WICTENSHD ZENHREFICHANRDOS LY
T b,

I1. FIEMFHA EEXFORE
1. £&E2

B SEF OFRESHEIRIT 24~30°COHIPHTH 5.,

2. EVbraT7UHEORKE

By T CEOKIRITEMEZBL TESLELTND ZENnD, FY¥FORIEITITEL
TWb, Ll 2ANG5HE TIEENES DR T &b YUEKER N AR T H 72 5 Tl
ZORHOTERITEE LV, FYTOABITIEHSRKGP RO DT80, BEMERRH 720
A, ABEINCHERN S Y . AFERMNCHFEO DR EFREN DN 9 AND 10 HIZE
T HENEY o 7 U BICBIT2HEEEICE L TV D, 5 AD 7 AEICEM T 2 /EMIE—
FRANTIRE DT LT DN, ik 238 < 72 2 MZRIZINHED R D,

Bi1. EVby 7 EDRKERESE (2016-18) B2 EVbo7 EOBRHMEEEE (2016-18)




IT1.  #EEHEdT

1. HDEH
1.1 RIEDRER

W2 my A MAREET DY By 32— OV O JEN U O AR A A D38
AIREZSHIE Tl B F2 AT 5B, REORE W (TmE) SMEEZFIHLEIE AL
Vo Z O SHFE I TIREANAS 23 ELHRAY 2SN S L I IZIZ TR SIZ EDN D RN E W) AT v b
Db, —J, FEONEY T2 h | IO BRI DA B WITHEY) TIER WA IR
FEORE L2 (&) FEEL TV D,

TS CHA LI ETFORENCRM T2 &, WA T LR S H, £
oo ™A T Uy K (FI) OFENLGESTZEOSEITED D72 ORFEHOHRETIX, AT
L5772 RBRIRGEL TCWAHFETZiEATHAT S,

[T Z ] ShfE b & SRR
EEFDORIE
1.2 #H2KY
VEKNZ EOICH R DT A2RO, A2 BN ETIXENBEZET, =V N %05xE
Wb SN WEREAZTED,

HORNEINZ2NWZ Enn, EMEBEOEEFENRRVLOTEL
L—%f 5 ONEV, 1,000 nd 45 DAt 135K 3000 FELE 7
DT, FHFHEITH 10~20%% HI2T 5, (84 7¢ 1 37 /1000 ni)

BETITEA LA EREE L . RROEWHO A1 1
BEL., 10%IE XM VaaF Y OfHEZ2REY S, IBRE)
DHEWE RNGEFE WV RIFERRORRIZR S,

3. I FL— (8470)

T b L—ITiTEERBEICAN., FETHEZTUEREZDT, 1 U 1 kiTorEl, Bt+%
LCERRSMAT, UxroATHEKET D, WAKITENZIITY, B 20 B L, D7e<
L A~5 L BT, BT 10em A EA HEEL 95,



2. BEREO%EH
2.1 HEAE (HAE)
1) pH
FE =2 713tk HHEC 55 MER & S, Bl pH 1L 6.0~6.5 % & Shb, pH M I WGA
1T, ST EOM CTROTHE: LI DOAEESEICT D, R UK TIEMOAEBTRRIFTH
MU, pHIZEL RN EEZ B, —RIICK VMO T 5 pH ORBHIZER 1 OBV Th 5,
% 1. WO 1738 p H OHiE

pH D &5 2 | RE5E REE
5.5~6.0 1% FryRY — Ty
AIRE
6.0~6.5 4R FRINSHR AL H
kyEQOD LA R E¥F
=5 Nedl
¥ Aay
Zv¥av Zvhtd
SER
2) Hefe

®2. EFXFFOREE

WHEERTIEE ATV, Eo. F o VENZ O ERERNIEET D720, 15 H
QERIRE) ZLo, AEDRBIEEHET S, WA S ERE 75 A 250 bITIE
BHOBLREAEE 20T, 2 ORFIILAILE NPK OB R %% < L, HEEEIL & s
BT 2, FEXCEBEORITAETII R, HRIL TRHE A LIRETHES Z &2
HETHD, AREIEROIENZEERZOMEELZD/NT AR 2R OHERETT 9,



2.2 MiLT

1) 1#A25:ME %
KIZTHRENBEIG AT 7 T —
PEEDS AT BEZR M CIINE 80 cm, 1M XIS
250 emT, @S 15 emfEEDy &
VES, FAEHE X 3000 #£/1000 m &3
Do

B4 —R 2 £HE X FhiE

2) 1#A15&hEx

B TIE, IR 60cem . /& S 20~30 cn DA%

ED, KPBEFTHRELRNEIITKEL LI
LR 2 DT %, BAERE LI 3200 ££/1000
med 5,

40CM -

. locM

60CM

B5 — 1 FHEZ OBERE

3) ke

PEKSAED BB HIEREE Tk, 2 REEDS
IRUVDVEBATHD LV, w70 em, BERE 45 em,
TR B 13 3200 /1000 ni &5,




3. TEHESIUVEHEEROEE
3.1 WILHZRWAAE

TEREITIRE DS TR 2725 T5I2ATH E RV, EHED 3 ARTE VARDTES 2R3 72D, Kz
2% L F,

3.2 BKDFEX
TERERNC 0K ZTT 9 - RS 20 mfREDRS ETHOITKNEL TSI L &R
LLT D, BARNABNEIATY 7 T =R R 2O ROKRPLE L 2D,

EROBRIZIL, BVEOL MO LN L L R Ui X 5 ICHEKT 5,

TEAES DK D BZLIILL T OM@Y

WiZE (12 H~BHESH) 1X—HY%=0 20175, LA FICHEKRT D,

RZZC D (5~6 H) 138 1 EVEKT 2 DR TRV, BRD(HE BPRERNRL SN
X THhIUTYIFIZHIEKRT D,

MZR TR DL BT 72,

3.3 B - HRY

H%< 0 | HENRAD 5 LRSI 2B 120 \
T <, BEESIEm B OBIZ LIRDEEIC)» D S5 7
B, Flz, BAIOEDRRRE , e T 55 oL 0 Fo
EORENPOHTL 2803, HEEIZZR>T0WH7-HdhE D 5HE X
MO, FEAR/NE WD BRI D TR 21T XX
50
X
X

6. MYRFONE (BE)




T ORI 02D, FER
£ ONWCELZA (Ehitk45HZ
A) A% 2m RFRICH L, Hi
DD 35~40 enfREDE ST A a D
iR AN 5 /%17 4 WA AT o N fals RS

B 7. ##38 Y DT
3.4 BB - BRE

B T IXACHERI 230 o0 T, ERERL 30 H OBRTEN MG E HED D 2 BB & 1B AT
9, BIRIIEED END 10~20 cnfff L T, EEIZ R S ROZWGATICEH L, L EREfSE5
DIZPFETHREHIT I,

8. BHEHRDEE



3.5 XHER
3.5.1 PY X9 : Thrips palmi Karny

1) FRBIRF

KRR Imm LA FHEVMAD R T,
JFUZSR > Tl ~BET 5, FEiT, £
AR AT DBED IR EERE DESIT
LEVIHER D,

®9. 7HIHYTHOARES
2) HREIEIR
T TR ELRELIMET D, EICASIFVINESZAL, WENKELS 2D LE
DBEICEB LY, HENFTRIZRDI b H D,

B 10. 745 92 Q4ER THEIROBE

3) BhBR%ER
B A AT ARSI IR DRSS D I A HESET 4

Abamectin, Emamectin Benzoate, Cypermethrin, Dinotefuran, Imidacloprid



3.5.2. DB T TSLY : Avhis gossypii

DI GlES

REF 2 THEICFTFAEL TV D & 3E e <, Al
EPLHOETSESETH D, MWL LHBRALRL 2D L
BO & DA AEENTE T, BIOEMIZE > TV,

2)  HEFEIER

RRCRDMNWEORIZET W 08t 23 LR+ 5, HiENE
FBLABNREZ D, RENT 77 LVOHTIKTRERL

220 B 2 < 7 D, ETo, BFA T UA N R ERE 98795 L DT
NTH2Lbdb,

3)  BhkRSR

R, FIFOEOESLER S A L SBIEL, HAE kL
7o B R AR T 5, 23X Emamectin benzoate 7350 S C
& %, Emamectin benzoate |L, 77 7 AT Dfth, ¥ =X3 h
VAV EWSFERICOH BETH 508, LeEtErm %
BPRDIRnZ b, o EMHRER L TEZRITITRND
R, BRI L ZADHE BB S THHRMHI DK
DT, 777 LUPEDLEOTIEND L)1, RELHK
A L 72 U AU R i i e,

FREROEFEN, a7 YF I, NEZ U Siaudn tap (siu
xanh, sau dat) (IO MMENEIC XA WENHL Z 083 H 5,

3.6 ELWR

FUMT, T AROME L B E21T O LIREABNRAET D, FvEraY (f 38 v—F
v (AR L OWEEIToT-GNEG, £, 3EMIIEET, b~ b, FAS0F 2F
VEM % 5 L TRV AR IET 5, BIEORE 2R SI3FFHH LT HEBEIRIC T2 & Ky,
MOXEREEZOE X IAT & EIOBHTEM L IZE SR OEH ORI L 5 2
Do



3.6.1. RIER
SRR : Colletotrichum capsici

1) B
B ENFROTFK THEO SR TELIT D, IR
L% 23~28°CTH 2,

TEER A L O ERI P> D PRI 13 3 <0
REKIFIZITAR D EEDIRD D F 0,

3)  PBhBRxIR

TR RZIZZOERN O fiAERY | W
SUCANTREUL L, MOSMIIE - 72 RICHE T, 2 OHE +%
IEETH ERRE RN 31T B, T6 LI I
WEELWD, FHIE L TEROBAMZ1T 5, P& LTI
Mancozeb, Chlorothalonil, %&J#% (213 Kasugamycin * Streptomycin sulfate . Propineb -
Trifloxystrobin 72 & 23 EHEE G STV DA, FAIBH RO AN E O H 72 FE2 T RV TH
DEEZD L ThbEAMmZ LRITIUER b0,

3.6.2. EHER

IR : Fusarium oxysporum

1) DR

ZH X DIHORBEE, MO TIEICHED
N5, ZLOTENOMIGORAIZ L
DEEFTRIEOLEET D,

2) Bhbrxtii

JEE 2 Gt ARHEM OBAEIC KD %
ERBE IS, B ITERKBH 2 MR8
DE ERAE LT,

5IH : https://www.pref.ibaraki.jp/nourinsuisan/katoku/seika/documents/h20tatigare.pdf

JHCTHEIRBIZ Z DIERD T2 60 JERO T EERR L2 R E Y | MICITFETTRIZAN
TR %, E£7o, MO 72UTHE T, TOMELZ21SE TRE i S 20 X
INTT D, REITIDBIBRORITIZ L A ET2uy,



EREDED, B SLBRAVRCBE RN, BERMIER, U R =i, YA 7R EORENH
LTENRDHD,

4. InFE

BHAET.A0 50 A CUERI 230X 5, dhEE IS
WLTEREOREIDERDL D, MEICAEDET
T D, ERICKRS R L RFEI LR TRT VO
T, RS BRVBOIINHET S, REZY > THA T
SIREL T o TOIURE DI 2 IR Ch 5, IV
FEH, BLUTTIEBZITB IR, EREHLR
Bk oz, ORI 3R ET D,

12. IREDHF
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(BEEH) BE

FEEFOREILFLZEL TLEZELTWVDIN, FEr2E30 TE D 0T W EO TGk
TEZOEMHERIC L > TEBH LTV, —EICEZ OEBEIEDL O TR NN G E
STEBROEEEV DL L HIZL, UNHORWHE 2352 LT, BEOFSEI R T
EOEMIZ LB ZOND, WHEMIZAETIEY LT VA, i MROREIC L, RIEMEITT
BESECRE L, itk a2 R CTIRGET 200 EE LUy,

xR 3. MBS T EEFTFOREM

No. B A L0A Hiffi (VND) t
HRFEIRA 1200 kg 25,000 30,000,000
it 1.200 25,000 30,000,000
No. X5y A LA Hffi (VND) it
1 FlE (HIEA) 3,300 |cay 750 2,475,000
2(HEE e HefE 3.0 |m 650,000 1,950,000
iR 70.00 |kg 3,000 210,000
PR EM 1.5 ke 70,000 105,000
NPK (20-20-15) 8 kg 13,000 104,000
BAE NPK (20-20-15) 50 |kg 13,000 650,000
HeAR 3.0 | 650,000 1,950,000
(P& 3070 1.5 kg 70,000 105,000
AR (Humic) 2 kg 79,000 158,000
, i CHRERE DR 1.0 [10. 160,000 160,000
I RS CHHEMORRELR) a , X
ASE T
TEAE FE 2500 - H 200,000 500,000
o [ 12(4-R 200,000 2,400,000
3 (== -
. WK 17\, -8 200,000 3,400,000
(gl
Hfe 2{ 0 - H 200,000 400,000
SRR 3 -n 200,000 600,000
U HE fii A E 1,200 kg 6,000 7,200,000
- #(0.5m/H#k 135,000
4 TR wogm [ ©om/) 1500 jm %
KA Gm) SHR/A 375 | A& 5,000 1,875,000
5 |MEKER{E bEANIR ek 1[10a 650,000 650,000
6 SeEAE) /) 5V AR JE1[E]/21 233 |RE[H] 1,700 396,100
7 |EE i A e
e 25,685,600
FzE 4,314,400
faxiis 30,000,000
FliE#E (vnd)
R4 (vnd/kg)
10,000 15,000 20,000 25,000 30,000 40,000 50,000 60,000
600 19,685,600 | -16,685,600 | -13,685,600 | -10,685.600| -7,685,600 | -1,685,600 4,314,400 | 10,314,400
700 -18,685,600 | -15,185,600 | -11,685,600 | -8,185,600 | -4,685,600 2,314,400 9,314,400 | 16,314,400
800 -17,685,600 | -13,685,600 9,685,600 |  -5,685,600 |  -1,685,600 6,314,400 | 14,314,400 | 22,314,400
[N A% 900 -16,685,600 | -12,185,600 7,685,600 | -3,185,600 1,314,400 | 10,314,400 | 19,314,400 | 28,314,400
B (kg/102) 1000 -15,685,600 | -10,685,600 -5,685,600 -685,600 4314400 | 14,314,400 | 24,314,400 | 34,314,400
1100 -14,685,600 | -9,185,600 -3,685,600 1,814,400 7,314,400 | 18,314,400 | 29,314,400 | 40,314,400
1200 -13,685,600 | -7.685,600 -1,685,600 4,314,400 | 10,314,400 | 22,314,400 | 34,314,400 | 46,314,400
1300 -12,685,600 | -6,185,600 314,400 6,814,400 | 13,314,400 26,314,400 | 39314400 | 52,314,400
GESS 4,314,400

11



[ g& ) ED 7= D2 FIH]

BREOHF THROREREHIIRELHEKRTH L, ZOREOHIBIZIZTEDORY = /LF OF|
MANREZTH D,

BN T CHGEED ENEIED T2 OMEORAEN R I | BREREOHIEE 2D, F
7o, BSGDOKZZ@mO TINOWELET DL, AEPMAOND Z ENBIHEKRET HERE KR
BRI ST ZENTED, HEOMENRLZET DL, —MANITROEE S LRV AFHHE
e D, ZOWEIE TR CHEKREIT) 2L L2d, B, ATV 77— EHD
GAFEH LN O KRENT D Z LR 5720, EPRFEDREZ D, WEICHNY Tk
LD, AT HIGETIIZOY A7 2T HD 2 ENOINEREORDEIMA b Z &bl
FFC&E 5,
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FANSHRARER<I=271L
[. IXCHIC

X H 7 U8 (Asparagaceae )
Y AXII AT )& ( Asparagus )

4, Asparagus officinalis

T ARG HADFEEL, #iPERE, Ha—a vX ey
T E STV T, IR E 72 Hilsl T 2 N EF O s
FPR T,

T AIRT T ATTUNHE T E DD KR E ST D DI AR
M5B, Eh. AHEIESCEIRD O XA Y| MRS L
WIS, IUREDSIENL D & A8 E < 22 B 0T, fa HULHE L 72 < ZRISHADER
THALRV, EEFFEOED RO FAROOT, IHESOEBLREAELL, L
L. 53l bV SR Th o 2 L b, RS TIRE Sh o,

TRV T oL BERKBICEENAFEVEELH S, [ANT 2T HATH DY 57
WIEFTCTIE LR 2N L2 b D TH D,

(4
Hh R 3
Y @f_
g —
AN A

1. 7RIS HRADMTE & FBAEDEA




1. HEee
1L 7ANRSHAOEEER

T ARG HAOAB BRI 25°CH 5 33°CEABFOMWEITIAL . M2, mEELH 5, HEk
AR B R,

2.EV by T UEORIE

B by 7 B OGRS CEERREE 25°C~34°C) 137 A/XT 7 AHEF T LT\ D,

E2EY by 7 oEDRBEBKE 3. By hy7oE0RREMERE
. sEEHr
1. HOEEE
1.1 ¥

T AN AT AT MERERR T R DI S 23, B
D3R INHER S % s, ECH AR TIIR T o
BNDT, LB ETRERTNIEEL R, T A
PRI HAOFEFIXEERE S FIFEN S 5, WA I3
OREZ T OED B 5, FIREITRIGASEL RA3HS
DR VHERR DBIG 2D 72 b DIRZ WO T—RAIC
BN, T ITMBE ORIR « FHRIRIE T 5~6 4
IFIFRE) HRD L END,

Py

b

1.2 B8

JCEEEREfE A T 5 Z L id, HEKRCREOERICTF 7 21854 2 DMk L BT
MIREHNET2D, BV L —IBEHELCEEZITO,




1) BB EHE
TR L—D 1R VRAEFE L 2 02 HRRE T T, B 2~3 K, R 4~5 KEEEICHRK
L7t & BRI Emid 5,

2) BAB+RYFRY FEH
TAEITENNEZND T, —EREDOKR Y M
AR TODLEMTHHELH D, R =F LR
(B 7~10cm, & 12~15cm) (KK EHORE H 1T
ThLEFHO-LOICBM L, #2590 B CTEMT
Do

BT oBERIR (b L IiZa oY v U)o
BHOFESAL 2:1:1) OEENEN,

3) RUKRy MNEERET

R ZF U RICANTEMICEEREZ 7K ik

X, BIROREETFTFHZENTED, FHEOBEI %

HOKE SO 2~5 {58 L, L8805 & 5 I THICH T2I3GAROENE

&, WBHERZIIEMO FICRO bR EaiE, e, BELRVWERHDLT-D, A D
TEDOELID 20~30%I1FZOICHETET 5,

B4 tvAEZE=—ILHRY FICRIE




2. BmDER

T ANTHAFHARB R WO R AREICE 25 L2y T2 Li2Ea . AFR
BaFL7a 2, ZRIVRER SIX TR D DT, —ET AT T X 2 H8E U2 I IE
KEBIZLZY  E0OEWERERESE T2 L 5L, ERIRLRVE 12T 5,

2.1 FEAE

T ANT H A D pHIL 6 itz & S TWD, pHBHEFLZRWIGE X, Hbs T O M Thelr
BEE LIAEMOEBZ2EICT 5, £ 1 TRIHEMOLEFTR BRI THUE, 18O pH ITEL<
BNEBZOND, pH ORESLERFEFIAIREMT. I HEDIC I T O
IE pH OHPAIEFE 1 DIBY TH 5,

% 1. & {E¥0D 5758 pH o) i

pH D EEE 53y EXE HBEH RXE
5.5~6.0 S FoRy — Ty
AIRF
6.0~6.5 4 X FRINSHR A4 H
FvEOOY La =R koHSS
=3 [NEIN
FE- Aoy
Zv¥an ZvhtA
B

T ARG I AT N E 0 & E T EIRCIB RS CIREREENE ST VW L b,
DR GBS BB, MEEFIER AL, NTURAEZM 2RO ONEEL
W, BYE EEITIEEIA RN, Ty VBRSO ERPERT S0, RO EITEZD
29 %, T ARG I AL, EMBEBEEIXR ST CHdE AT 2720, HEOIEIRE O #)3
EEOELBRYVRT VI LD, +o R AREIEEIOlEH RS LETH 5,

FERED 125 10 BRNZTCEZ Y. AREILE (G SA R SHEREE) 3nf 20 b
M3 %, WAEWER (Trichoderma 72 &) & TN NPK(20 : 20 : 15)8kg Z fitid,

K2 FANSHADMEIEE




2.2 RALT

1) CSEERE:
HEARSAEDO BOIDHIEEEEZ CliE. 2 REESRWEMTH LU, @A 70 cm, £R[E] 45 cm
GRRE 2 1 3200 ££/1000 nd) &2,

2) 1HA25HE %

FRZRICITHAK T2 Z LI KV IROFRDBFAE LT WERE E 225720, m0ad 2<%
IR TH D, AT 7 T —RWEKRT 2 — T DA ATREZR ST, E 0.7
~1.0m, I 0.5m, &I 15~20 mDIMEAED,

E5 BRAEIEDRE

2.3 FHRME

FEN#EE (27 > 7 F—8WEAR—R) 13 SMMEKDAIREZ. DT, WAl 0.7~1.0m (2 5%)
B 50 em OMOBHAIL, 4B X ITRIET D,

3. EES LUEERDNDER
3.1 EiE

EREDOFTHICHEZICIZ THEKET> TEL MSE LD V., EMEIZYITITTI DR X,

B6. Ky FEEHEDOHEF



3.2 EHEZDEE (HE)

ENER DEHOWRAUIIROB 7T DY Th oD, WD 6 M THROERZK S, ZDH%D
1 2 BB IRE 21T 1 22 H IR A IR Te, T OREIT, W TRWDEEAH TOHLE,
IHEHAR 2 3BT L 2 D A ONEEZ T 7205 1 A MR RTe, 22 £ TTH 1ERBT

— —

Do ZHVLIRRIZ. 3 ANEEL T 1 AKRET A 7V E2 B0 IRTONERTH D,

7. EEgOEEEE

3.3 HhOEHE

3.3.1 1D ERE

EAEOD BT, 2B —E, BRELBIEAZIT> THRERE T2, MNESHKOE DM
FlEx L THio7oB % 3~5 K% L, kA REL LG REOETEHIZ 5,

e 2 f s | 4 | s Jferh®

WERHR 6 2»H
8. 14B0EHE (KERLHM)




B ERDOEB BRI -T2Z A, EM6NA®%ND LA MIZEEHINHEZIT O, A5
TEXO I PARITOIELK T L, BRERR LR TERGRY, K25 > TWDH R
I, HTLKDHFRR—NARE VIR, BOEEZ DD 3~5 KO KNEDHiHO 72 <
BoltbETHD, WOEITEY FrE, 2 AMBE ORE LB T 5, 120 HIHE L
Tt W 1A RNTIHEE I L TR LWER BT OO &> THRZ L T <,

- 12 Ak -- 1 AR

E9. 1FB0EE (& LIERM)

3.3.2 2FANEHE
AR ZRNFEDR I E D & K530 ZRNH O &9 ZRRISH 0 09 < oD T, X
KB L. FRITD D2 ToRRRO W WA BT L CTHRICAER 230 9 L 9127 %,

Nt 1N

E10. 2 FEQOEE (UREHRE)




3.4 BHE

BT 2 BFBEICZEZDICIT Y, K3 HBE, IUENIEE > THLIXMKRAOFNTIZA
M AR E s BB R AEE b i L, BRo#ER s +5< 0 2047 LTItV REIMICINEN T
XH LT D,

11. FHEEOEE GEEDFASVY)

3.5 XHIUT

T ANT HAFERTND &M EET
FHARIC L VAIED =855 & H T ICHT D
HIENTERLMRD, TZT, BN dD
HIEERE L Ip o 72 BEIZ 2m 1 & O
T, HESmES 1.5m OFEEES 0.5M
EEF BiATe, A v AR A KO mRNI
B, XNBERARNE ST D, KEERN
MW EIEL, AT HBEZE L

T, ATEIIZS WL DIZT D,
B 12. I T, #EY



3.6 R
3.6.1 sau xanh (%4 : Plathypena scabra )

maEL, "REOMHE
IO IS
— B EME OIS & Tp > TRIZESR ST
bND, TN L7222 Bk L, K 40mm (2

B2 D, IRITIE - &0 & LI AWVERD A D R
»H5D,

B 13. Plathypena scabra M%)H &R

2) HFEIEIR
e RET D,

3)  BABRXR

14. Plathypena scabra Q)& EM

YD TEORE R SICERD T, K<BE L TRATFRERY R,
iR 2 2~3 BV L CHIEHICIRE £ TH o 728 B3 AN 72 0 | BhBRIFEE LV,

£3. BREBLGEICHRDH BEA

BERS A MRDEROEE B - AR
Emamectin AbTH. NREVI LD, OF | BEHADVEL, BENEINI-EEE
vi) RE=-ERIZHEH Y,
Imidacloprid A NREVALY, OF | EEBTHEEDELSEV., £EEON
H. 7ISLY, PHIHT IS DLHEM
Bacillus Turigancis AbDH. NXREVI MY, OF | BEHITERLPBRICHELH D, EIC
(BT) Vil MO EEEENBRTHENAE D
HEICH—IThD D LS ICEHHT S
Chlorfluazuron (IGR) IEOANREVALY, OF | BEREBEET SO TEVRIZHRELH
H 5, BEICHD>EEERIBRTHE
NEB=HEICH—IZhID K I IZE
LIERG)




3.6.2 PH=9< : Thrips palmi Karny

1) FBRH

HEEIT Imm U THEVWVED R BT, BIZHR > TEL ~BET 5, FIT, FErfhrse ik
HNWERFIZEFE D HEW D

2) #EAER
EOREZASITVWNERZAE L, PO TS DITHENETE L TL D,

15. YIS Q4&FER

3) BB

PSS A BT 5 B A IR K D0y D LR 2 HEE S

Abamectin, Emamectin Benzoate, Dinotefuran, Imidacloprid

3.7 I”R&
3.7.1 E¥NIR : Phomopsis asparagi
1) AR

T ANNT T AOFEEE TR OHEEDPREIVFET, 1ED—
FENRRE T D, 13 U /NS RBEED B R BITHEC RV IHEBE
LR IFDDIRBEE S o TV . FODBLESIRN KL
b,

16. ERNFEOHRF
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PeERHBE AN T
N AD R A

W DS TR &
M5 HEEERmIC
o5

17. ERNBEOBESEL SHEHF

2)  HEEAEIR

REDINN VITIIKRD D ME 2T, BEDEWRFICELET S, KEiEEIL27°CTH
D, BV N T UVEORIEIIT AT HAOAEFT L L HIZREOEIEICHLE L TV 5D,

RIRENZEIINN D L2 2T+ (04T OitEo728 (W7D 2MESIL., BB
BHIED, ZUTKB DW= T 52 L THORAAIROEY . IROIFEIZHAFH L i
T 5,

3) BhBRXR

KU 72 o ToRRIZER D BRE M O/MT
LT D, BEITKE DT Ik EHE
W RREK b AN TH D, HEDIRN
F5o TWND LR LT VDT, L
ZIRTe,

M 7> 5 20CM FREZHEN T T O %
1Y | ROy O S 2 A

%, B OBRIIRCHR T D THEICE
RHIZAT 9,

Validamycin, Chlorothalonil,

Kasugamycin, Azoxystrobin, Mancozeb 18. ERIEOEIBEDSE

4~5 Ak, WWEERFEND EHENRHTL 5, 2205, D 3~4 K& 5% L CTHEEE +
NPK Al % Jiti 3~
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4. INEE L URE

4.1, INFEHARS
— MR, ERETR 6 4 ARREE CUNHEZ 1D T, 6~8 FITNHEN TE 5,
EHICIETE 200%, FBOBEBT CONDINE I DR KRE BT D, IUHEIRH
(25~3 7 H) PEDDATTH, HIFOEEDR—/L~ (<T7~8CM) LD /&L 725 T
720 BIEEDIRR I ETHRHE RS W20 T 585813, INVELAEIET 5,

4. 2. INFERFRS
BB A E SN2 OIZiE, KIRIME S ERNIZ 0K 2R FF L TV D KGN DRI H
FORFEHICIET 5 DN R,

4.3. INFEHE

INHEREND EEL< 20 T TOFMEA TR 5D T, 30~40cm D X T HIHET %,
HITRE OB IZHED, R b S ITEWER D 28> TR & &Hi 2, M CTHRICHEA TS T
%,

4.4. &1F

T ARG HADKIIE OB EEITH > TS, FIRTHRFET DL, 2 BRETEDT
LEWV, BBRLED CTHEMMEN R 2> TLE I, /2. BICENPETBL ETARTH
AV E ERAI E L TZRAF—% o T LE) 2L TRIMENEL 2D, 2D
W, UUHE LT IE, RN BT 2 B RS, MBS CIRE TR IS S - B AR
HLUWATCIRET 5,

4.5. ERATRE

Ltk KESTH O~ 2T 256138, WEEE T SERWEEEHEAERE L oo
TL %o ZHUTHE, T, EWVOIHEIBERDTH D, 785X KIROERWEITIHEE LT,
FTITHDPRNE DI E=— VR SICAN T, WEMiaE T 4°CREE £ CINEM OIRE 4 T
HE, EOHDT ANTHADFEDIKTRIMA B D,
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%) BE

T ARG ADINHERT 2 AEHEEIC, 1000 mi¥472 0 2~2.5 F U OREDOIHEN & 0 B HN
BFAUTIR 2 \CIHEE D 2 TS, REREEBERIEIC L 503, 10 FFREE OULFEDS AT
RETHD, 1 FEBORELIAELITO@Y T, BESIEIEE A LRV, 2 4 H LREERE S

B DT ARG LR S AU TWOIUE, EWIADR RIAD 5,

F4 FARFHARBEICE TS 1 FEORK

(1000nidH7=1)

No w B B&E Bifr L] &%
1 = 3,000 | #k 8,000 | 24,000,000
- IR 403,648
HEJEEAE 12,714,912
5 BEM AT 106,000
- NPK (20-20-15) 4,251,925
AR 181,642
MR 181,642
e Hhitd 106,000
3 5 e b BANL T 477,000
4 55 B (A « B YK - I FE) 7,773,335
A 848,000
5 F A A 530,000
KA 1,060,000
TEWE R BB e 194,335
sk 159,000
14E B RR 11228 52,828,438
No i H B =<EivA Hifff it
FN 591|kg 70,000 41,381,340
i 166|kg 55,000 9,123,950
P 15|kg 40,000 619,040
A 112°H 51,124,330
eSS -1,704,108

£5 FPRANRSHABEO2EBLUBRAINMEH-YDIRE
(1000ntd720)
EHDE 4B IR E 6,851,626
No fh H B HAfr B il

x 402.111|kg 70,000 28,147,770
i 111.565|kg 55,0000 6,136,075
b 10.388|kg 40,000 415,520
LA 4n A 34,699,365
NS 27,847,739
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FIE: FREVERI=aTIOERS (KW

B by 7 B, EREREDS 800~1,000mm & EEDFE Ll LT 7 < KAICH
ST EETIIARNRIC L VHETRER AR SN D Z &0 n, BEREMGER 215 L2 I o
FVEENHF STV, aARhyEtoay, Sy v RTITU 70—V 7R P05
Wx, BIE, IREEDHENL LTV D03, BRI OEEHLCF v v TP A 7 U A L ZADRA
DGR EDOIRER D BB IR REDOLZEER DD, MOMEIEM OEM T %2 E
ALTWS ZEEEETHD, Lo UVATEMREE X, T =— XD 23550l 5e Je O S Al
DRECRD 72T T, Bl LT BAEM 52T, BB ST R W ERER S 5, D728, K
Wh~v=aT VX, TEREMENDbDOEELREE] D TGO =—XZESWTRE] ~D
LA D DO —B 72D LoD bz,

1 FEEMREREORRK
7a Y MEEHXOBLRIZOW T N AFEN KT (The Vietnam National University of
Agriculture : VNUA) 2KV 2016 FFICHRE SNTZHET —ZITR 1D LBV TH D,

£1 JODzy FEBBK SIS 2 —VICHETARKOEMATRE LEE

(Unit: ha)



2. EUMREXOSHDEMR

Fu Yl MIEROBUREZESE 272 VNUA OFEIZIHES X | PMU & OO S, FEHR
THER SN DHHEM 2 £ & DT,

2.1 "HEY GHA) HiGHRESE

HESE X A EHEYI I EAMM ., Gy Enay . A0, BETH Y T 5 i 1E
20EEYThHD,

®2 HEINZEHED CHA) La3a1—2TLOREEHEE

(Unit: ha)

Note: Vegetable including leaf Vegetable, Tomato, Cucumbers, Wax gourd, Peppers and Pumpkin etc.,
Legumes crops including Soybeans, Mungbean, Peanut and Sesame.

Melons including Water melons and Cracked seed melons

2.2 REIMEY (1 §) RIBHEZIG

#3CEDE, HERREIND 1 FELEEM Ty v, B hUSE, 32 THYREMHEITE
BEZE1,369.6ha & HFED HILTWD, Fv v AREIEKROPG U EOHEE HOTWD,



x 3 BMREINGERHEY A F) LasS2—2 I LOFSEBEER

(Unit: ha)

2.3 KE(FYBIEHE R s

RS LD KFEEWIL, T, hva—F vV, VRIFTR, WARAXZ—KT7 v, K53
VIV TN, VI TN—Y wrd— NS, | WERETH D,

£ 4 MRIAIZKEEPEDS 21— T LOHEEMER

(Unit: ha)

Note: Citrus including Orange, Pomelo, Lemon and Mandarin.
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ZARRR L7, SRR RS VO 2 X 1 1SR

1 SRR e P 8 S 1 pth g )




3. FREMBERDOAR
3.1 BRIVFREMBEAZRET Sifih

BIHEM OLE RTINS OO T Fa—FNEZ 5D, BEINEE LAEFE LI I-1EYM %
[N R~ K B B A REIAIRET 2 BAEM O AEZTBN R L CW S GER3H 5,
WPTNDOERKICBNT HITE D S EFEA~DOFR— SRR E L2 5, BiHEmE LR+ 558
1%, BEFEOIEBRIEMONER R Z — R 2 \THHARIA A TV BERNH D, BFEREICB T DK
IRBROUL I IEARVEY TRELR L. REI 2 HFIRGEIC AT T XD ITHRET 5 & L,

— BN R R OBIRAEMIC KT T 2 5HbE, & OEE THES L T 2 1EM OIS IZ T
HUETHLIZNEW) BEREELTL2ONEETHS, £, MEIXIEDIEM L FICEEIT5
DTHLHN, BREFILT —ERELND, 2095 2, REZNT THRFERALREOLEIIZLY
INHEN RGAD RN b H 5D T, BEFEOEY & Hels U CIHARNITIRE 230> D BREY % 1))
O KEE CHEETE 5 BF TP,

IN6DZ LT AT, REDHBUEWEAZRES 2 ETORN L, BETT DO AL
aB L, ERFTEEEZD L ET D,

BRIIRE) A7 2/ e TDHZEEIERLE LANDL Y, BEORE L IESH B2 FITRD T
W5, TS TZREZDOHBUWEWEANE TCOT v A% K 2 1Z7-T,

FHREM O K &3, BFRICKL 2 0SO85 2 RE LEFZAF O 2T 7tk
A THH D,

B2 BRICESFHREVBIBEBAETOHRN




3.2 FREMBADE,
R DHBUEEAZRET T D72 018, BN HR S ~ERMAFITRDO 5 5TH D,

12 BIFBREESME KIS D720 O SEHZAE EOFIRIE L ORI KERFIZEWIZE D
DINeE) 29[ & L TEINOEES IR EMIT AT EDRED, 3 DAL
R CTE DIERIZ EDRRED 4 SR ITHREE RN EORETH Y | ZOFHEITATREN L D D,
RGBSR DOMRO B LR H 57, T L OREICEELRZLEFIZOWTOFRE RFKIT
RN/ D Z LN TERNZ LD, ITHOYR— FRHEE LR D,

3 HREDBADI-HDEXRER

x4 FREDEAD-HDEREHDAER

&4 NER
KEBDKIEFIATE B

SR IS DB R0+ 8 5 (L5
SEOEETEMZE S M
EREMICLA TERICR A OFMAN S h
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1945 I WECE ANEEEORED
o o | BPEGRARSEIEEETELL D
BAAROWE | o v iz 555
B L8 2
IR S DR i

BAFLEXOERZH SN

3.3 BWELGITHXIE

FREDOFHRAEMEA DRI 72 012, ITBORE~T 52X BIIAEHDTH S, BURT
(T, TSRS 1T 2 R BRI L W EERH Y | [RROETORRE & Vo T2 BRBRELDORNZE
HRELDHLI LMD, BEVHIZREMEEAT L LIRS RNEZ > TWD, Hrioiafk



WAL T, BELFEREREZITO ZOIITEZMEAN T S—TE 2 WES I OWTH
LA IE LT, ZO/M#RICk LK X EmA2IT Y VERD S,

Fbo L LT, 1) HRiglt, 2)EIFRAL, HRF LB - MLEE LD~y F 7 4) %
EXHR, REVETOND,

) fHmdEit

FHEMDIFERICERNT 7 ¥ ATE 5 L5, HP 21 U THERFHIEM O HEMEEZ S 5
ICHRESE TS ZEEIRNTH D, o, EMR RO TIERAIC XY =— X205
R L, Hle BRICEET D 2 L3RR Lo RITE -,

2) it

BEAF DHHF~ = = 7 /U - T ARSI X . SRR R 2 T L TR0 A T -
CREIE S LT (RSO C O AR SR 10 L

3) BRI MTEE LD~y TF T

BRI ESTLORFEOMBE THENDZEZHF LN DL TH L0, FimEHRORD 5
H, BERLCEREEAHEL=— RIS T A2 L RSN TEX A ARt A 2 L NEE
ThH D, AEHRHECHT T, BRLHE - MTLEELOD~ Y F U TOMEERITHZ L
TSN B2 BRI D ) 2 TEITH 5,
4) BRE SR

FHRVEM DL E LT AEFEIZIE, DADWKOBZNERDZMIEL 722, 72O O RR ECHEERR
fHEAD T2 DIRF| OGS FE 72 SIS D Z ENLEE LV,

4. FREVERDERLTRE

TVl PR LB OW T, FBUWEWEANICKE L R D KR OEEE ZRICEL
Too BAEMIC K VIEN R 20T, ZNENOMEELERL, BEDO Y X7 25/MuT 52 &
R DERME LT D,

K5 HREDLDBADE-HDEFEHDEEE

EAREH S TRINTHR P B Zv¥an E—Fwvv
ISR © © @) O A
B O © O O A
HATRUREE o) © @) @) @)
BEESDRE A © A A A
IRFEEDTER © © o) © e)

LB OFFICEE OHE ASIZLEETITAV



FLE: HREVERTE

ATE CREDHFIEY 28 AT 2 ANCHE L Tl < NS EATHE R O 4 F3EEIS OfF i
F VIR DB ON TR~ S,

1. BRICEDbE -RIBHEDEX A

SERE ST TGRS . THERERBRE Y . TRFSEGERES ) o 3EEICS T bnG, 3t
GHEMCE N AN C T ERE 3 2D ENICHES T 50D D MLERH D, Frtll 3EED
EIEEBICOWTEIAT 5,

O EEEEYE  : BEICHENL L W A FIEE EF R L CEAZRT HOREE, A
TNV 57— RY » THEETF o — 7 LW o T RE N R E R
VAT KON FREER LB FRICEAZRETEDIED, BEOEZD
TERFT RIS TR U, EERGIC WS 2 X A A0 —
REWHREO D OBR LT D7 EOTEAFENREZ LD,

© FELRERBREYS - HUBUZ FBUEDCHHAT OB A DESIZOWTCHER T H 12O O, *
TR B A DB Tl 72 <, hhflE, FEERE, JEIE &0 ks &
BR%E « WA MEMER O RIMN H HEICOWTHE THE 2 T2 Z 2N
&5,

@ JRFRILGERY « T CICHIEEIN 2 EA LT EFE S LI, BREOES T, =i+ 5
BRI > Te =T N CTHBEE 295 £ 5 BRI ZTV, #iliE ko~ «
—RELTEMTL2I L2V, BESHIZEZIIOWT, SHITH
Mzpaidr (MSEOTIR, HEROKITRE S, B atm, R AR L) &
Ffti L T, ZOFREHHER & OE TAR LERIERIZSRIT D 2 &
NTE D,

i

2. ESSEERE DIIE

FREES OEEIIIEFICE OREEVLE LT 5720, —EIZE OEICSTH 2 &
IR CH D, T CELBEOTTHLo b EE LR ADH B, BEENHERICEY e
(ZIZ Y A7 NEWVEREN O T Z RO B D, FREAZ BT S [TAMOARL)
(PN T BN B 5,

WA, FEFEMG LRI Bl 7 EOLE AR D BN D Z E BRSNS HE
—ERDEIITESKVPUETHD, £o, WERDROEEFITEEL LIFI L 5 EIK
OBATHWENATOR L TX R bRV, WlEE&E 4, TEEHEZFEIINT A X RO
B2 T hH, 725X VR LEITFEBEO A X BHEM ARG L CTEEOLE XY | 220
TWAHEBTIIE—F v VR E~ ARMEM A2 #EE L, EEREOMEZ IR +< 0 2179
XV, Ty v ROER ERIHENTEGOBBICEEIN TV D HEM R L%, bz
TEH L TRV < UBEBAICHEIE/E Y 25245 Z 13, BRI W oRI S 2237
DIZHLMERZ EThH D,



3. 77— 27T« Iy FEBERE IO Y FOERIRREEICE T 5HEHIE
DOE YA ()

IuYxl FOFEFHERESIL, RES A~D ETO4 70y 7o TR, 7oy’
TEITEEEAITAD LRI SN TS, 2L TH TRy 7 &2 I BT 4 KIZHTHEKHEIZE
WTEM O, SR, BEGEIROHENTE 2 X 512> T2, FEIERRERIZRBT
2 X[ 2 (2] 4 (2R,

4 YoEYasa—UEERTESHHE

BEFHENE 7 0 v 7 T LN TH, lEEITV DD, MR 2B AT L2 E Lans, X
51T X9 ICA XK\ FHEANE S L W 2 ERXNETH D
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FME FREVERICATTORIELORE (BR)

HEWEHN X A2 360 2 B E I M2 7okl EooE & U CL JEERR IR O e, T L W
HHAEE, BE LT OMERIZ OV TRLTS

1. EERBORESE

HEIZIXNW L OO HFERH Y, ZNODOFNLRBBBGORMIZTELHETE-T2H0%
BEMEND D, HEM S ROBEITIX, KFIHO B, i, 187 &0 BIRSEME 1ER OIE),
REEVE, MHAME, BEMEIC B BE L2 CE b2y, £V U 0B EO»Y A LW
ST o= T aAMIOWTHEUE LR TR H72uy,

1.1 B ER

5 D@ AT BAKRZ A SEL BT > TR LiIRidE S ¥ 55, 80 Tt £ T
KREZZESELOICHMZEL, £RAKRDOLT BRI, HIES HHEZ S,

6 MEERDEAR
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1.2 R—5—##

RRAERL D & 2 155 % i Fr s SARFTIZ T TRl < IXED YD | Midi i 44 2 TKRD
NR2NEDIZT D, ZOLmESNOKRERASE, @W<KZRL, EEEICIRASE
TiRB ST D, WER EBAEEWIn D, WG OBMAEETH L,

B7 RS

1.3 KEEER

KH 72 & T—HHK L TRIESE 2, KHOENETHIEYRERRT O T3+ 55—
BAREZERTLVRREITCHVWD HTETH S,

B 8 KEEREXR
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1.4 RTV V9 5—##

N T TEA DT TKE ) X DG S, B S 2 VIFEERICBOK S 2970 Y
BT EHETH 2 3 HRICEBOKT D720, #E 27 BHLT W, IEOED LT 5 Z L
EIRDDOTIREDHLT U,

9 2TV 5—EBEAR

1.5 BKR—RER

7T AF T BN G E R —ATKIEZ DT A=A > TEHKT LK, KEIZATY
77 —X 0N LD AL FFR OBOKERE & IRV N — 2B AT HE, BEhE S0 d W\ 2
EMD, AIDDOIEEIC K EAE - LI W, HERLEW D, ISR oD,

10 #kR— X
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1.6 RiEEE

—ARANC I B B E L7l IS ERIR TR AN e Xy 2 — E 723 T AL
5. TEMORIT2 88 D IRE SHNTALEIS, KiFEEPNICHRT 2T TH D,

11 REEREE
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®6 BHAXTLDEHH

BFEAKX T IER OEEE BERLE 1B~ DE AUy k-FAYY L
S o fEf 1% T MEE. BKE | B-TETS5E | MEEETEESLOD
AR’ —THD | DLHENMEELT | BIcm< TH—EKITEEH,
&
R—5—#EH 4%LLT HIE. BKE | KECEREL | KORNIAEZDESR
AR’ —THD | DVHENMEEL | LIcmL] FEIZIFHFETHELT
P 755 ALY,
K 0.2%LLTF HTHEICESTS | KBEEREOMEE | BEDICITERRTO 1
FiHth D H W, WELGE B D& TERIEMNATREL
eIz @ <
ATV S—#E | ITFHEL HowbIEIZ | HowIEMICT | WHEELSHNS
BT B 2% BELEKELEDT. R
SAEPT
BUKR—RE# IFIFHFI7% L WifEHE L | Eicm< BENHE,
ER< oD i X - A
TS
R IEIFHFI7% L HowBLTEIZ | HoBEMIZ | / ZLAKEI DT
SR FI AT 88 JSC&KBEEFYN
BEROEPT L | B ULT L @ELAS
EA. LY,

Hi  JICA 7y =/ FF—A

2. ERMBICE->-HEIREDRE
2.1 7Pz rTIREL-TESTT—4

Ty U= Ty T4y NEERE OV 2/ b7 o — X2 TIE, X 7,381a 12D
T 22~25ha T &I 1 T OFRA M LR 250 (333 i) L, ThEhORPUL T2 2
FLF3ODRRDRE T LICERY T VBRI LTz, 2OV T OYEK AL ERIEE 2
W4 L. SOILPROFILE Project “Planning for Land Use of Upland Crop in Phan Ri- Phan Thiet Irrigation
Area, Binh Thuan Province” Submitted by Vietnam National University of Agriculture & L TE & 7z,
SOF—HIGT 7T ATy BRI M AT LT R ARE L A4S A8 L
ROTDDIREER L Uiz, SBERIICZ OGN T —F 2B EHEA L T Igh 7z b
WL IRDT —Z Ot L NICaRT, 22 Tldk, MBI OorieiE s L, It MR, &
B EHOKDITRARNIE Shc, E72, ALFR0I IR & LT, KEA A RE, A

oA R, HRAYEBEOZ), REHR, /Y Uik, BV Y UL SRR Y Uk,

AV TN BN T D = TR A T YU LR EBIE S, REDND Z O34T
HEZOWT OB 21TV, Zh b OEZ B L7 E S >V TR 5,

2.2 TERIWEBRESR

SRR HEMEHA OB TAT 0 Y =7 F TR TOHBIZOW T 21T o7, Tk, IR
=R, BHOKGITRIA R, KEA A RE, B 4o RE R, Ry EREE, +
Byl LTRER, £ UM &0 ) vLa SEER VUi 1) RETHDL, T
PR 2 O HHEIZHOWTE, MEEFE LI L T 5D,

15



2.2.1 Soil Texture; 1%

+E (Soil Texture ) & iX, KESDEIKRORIY BEE2EIE (%) TRLELOTHD, T
Z 2mm HOFIZE L CTHEEAZ I RV, KICED LEWZIZ AL, 4 ReENZ EFRET 5,
HLS THE SR, Wogicibte v b, £ L CKICETIAA TR L ERVE 0 3 8l
RINND DT, TOHREDRELZFNEGTRT, Hivicfgo Lok, ~0.002 mm (f5+) |
0.002~0.02mm (/L k), 0.02~2.0 (i) FRETH D,

ik Wb b i
Caly Silt Sand Grave

IR : 0.002 0.02 2.0 (mm)
AL < > FHUL

EH12 tohHELRS

ZOZFEOHERERTEEN K S, ZRENUATIRONTND, Ttz bh b7 < KAk
LMK 13 1R T ZAREICE 5 Egor (B Tho,

H13 ZAFEICKSIMRT (ERE)

ZDOTMDORSEEEORESITERTA7-0120%, #5515 9 2 TEES & Lot (&
TZ0) DO CRE SN TWVD LWV, 22T, RTICKENRIETRREZ T,
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WEEE | LRSS BEES | Kt (%) | b (%) W (%) HoAM | BERM kit RAKH RIES
W+ (Sand) S 0~5 0~15 85~100 Lgn * B E E
#E#W+ (Loamy Sand) LS 0~5 0~15 85~95

15%LAF [+ (Sandy Loan) SL 0~5 0~15 65~85
#+ (Loan) LS 0~5 20~45 40~65 Lsw h h $ h
>L hEEL (Silt Loan) SiL 0~5 45~100 0~55
ByEiEE L (Sandy Clay Loan) SCL 15~25 0~20 5~85

15~25% |4EiE+ (Clay Loan) CL 15~25 20~45 30~65 PREL L Pesmn| Shn KEWL [ PRREL
)L hEEE L (Silty Clay Loan) SiCL 15~25 45~85 0~40
WEHE+ (Sandy Clay) SCL 25~45 0~20 55~75

25~45% |&4E+ (Light Clay) LiC 25~45 0~45 10~55 10 srn | ccnnn] pan P
L E (Silty Clay) sicL 25~45 45~75 0~30

45%~ | &8+ (Heavy Clay) He 45~100 0~55 0~55

K1 tHLEEZOFR

st RMOKES  TERERMEADEES  JEiCRNETRS & OB 2014
http://www.maff.go.jp/i/seisan/kankyo/hozen_type/h sehi kizyun/attach/pdf/fuk01-8.pdf(2019-11-1)

2.2.2 bulk density ; {RItLE

REEEE X, HEOBEEALARTHETCHL, LoEE (RER) %
AT g/lem® TH 5,

2.2.3 Particle Density; TIBHIFOADLE

140X ICHEEEFEY TUVEDS EZofic, +. 22, £ L CKBMFEIET S, D%
KEKDIFAET HEMAEL U, +771F TEDE SUE LIZ5E O HE | af D E X % Particle
Density &9,

DZ?E
il
S
=
A
V)

~A
i
K./ v
=
o

Bulk Density Particle Density

14 Bulk Density & Particle Density
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2.2.4 Field water capacity ; EIEA/KE

Bl S KB & (302K & & AVTZRIEDN D . B TR DRNE DS &L LORIZRFF S
TeKRGBEDZ L&D, ZOEMMEWDEG IR L3 Wiz BB & 2 st 2 b
OTEMZ LD AN D EN D 5, £z, BSGAKBEDIED m O S TIRmHETE 2 & S 1E A3 HEDE
S5,

&
¢

Saturation Field water capacity

Wilting Point

H15 ERBKERSE

2.2.5 Soil moisture; TiEKHEE
Yo TNV EBEICHTAKGEEDES (HHEEKREB V) 2% TRT,
2.2.6 pH Kcl ; iBIEH Y I LKBETHELI=2KFEAFT VEE

88 pH I THZW 2 1 1T LT, 7K 2.5 OFEIG TR LR ZHIE L7z pH L BIE S, pH
(H0) & 7, KDOHRDPVIT Imol & W I EEDHAL T ) T AEEH WL HELH Y, ZOBRE
IZpH(KCl) &F#E L, pH (H20)X Y 0.5~1.0 FREKL 725,

23 AU TIOHUEEAR T pH IE @ WS —ERIEH IR W H R b B 5, £ OHTIEM 2558130

JREH DR, THET LIS EDOREDOAIKE AILD & pH A 6.5 FREIZ/R DN ER 51T
LIebDONRT L=y ARKXTHD,
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£8 FL-IRAEKR

TLZUARICE DBREBERRBRAOL S Y LERE

(BIEBHIPHE5 (H20) ICET 58, kg/10a) )

+ % BEEE 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4
X5 200 184 168 152 136 120 104 88 72 56 40 24 8
Bt
s B 325 299 273 247 221 195 169 143 117 91 65 39 13
BArEE 500 460 420 380 340 300 260 220 180! 140 100! 60 20
X8 424 390 356 323 289 255 221 188 154 120 86 53 15
T
sL =th 634 581 533 480 431 379 330 278 229 176 128 75 26
BHEL 986 908 829 750 671 593 514 435 356 278 199 120 41
ad 634 581 533 480 431 379 330 278 229 176 128 75 26
o+
L 2 844 776 709 641 574 506 439 371 304 236 169 101 34
BAEE 1,268 1,166 1,065 964 863 761 660 559 379 356 255 154 53
et X5 1054 971 885 803 716 634 548 465 379 296 210 128 41
18
C B2 1268 1166 1065 964 863 761 660 559 458 356 255 154 53
BHEL 1830 1684 1538 1391 1245 1099 935 806 660 514 368 221 75
BEL 2,062 1,898 1,733 1,568 1,403 1,238 1,073 908 743 570 413 248 83

) 1 HEORIL0mICES 2HERETH S,
2 SHERERDISEI$0.75%FE - E% AT %,
3 ALk DFEIFEBLEL Y KEABELDOT, ZOELYI0RBRELBRLIAD L,

Hill 5 MUK PES

MEREAF RGOS JEICEEFS & L2 2014

http://www.maff.go.jp/j/seisan/kankyo/hozen type/h sehi_ kizyun/attach/pdf/fuk01-8.pdf(2019-11-1)

A E EOREMIIKEO OMERY & ®)OfEE V5, £, ARHRLE2RIT5Z
P A TR TOWEREOEDEDOHL SICTL > T T LY ICBB Lz 0AHY & &

DHEL TE D,
£9 AHEMESEDER
B EH#E [ OM ]
S 3
E45 = () FAEICKDHEDNDER

HL) Low L | <2% 5~7 (HSL\&)
E¢  Medium M 2~5% 4~5 (PPRELE)
ET High H | 5~10% 2~3 (B&)
FTIABDEL Very high v 10~20% 1~2 (GEEIZELA)
B#ELRE Organic layer 0 =20% =2 (B#EMNSL-HEL, E-B)

il 5 BRAMOKEES

FERE AT RS IC AL HES SR AEF o & . LRI 2014

http://www.maff.go.jp/i/seisan/kankyo/hozen type/h sehi kizyun/attach/pdf/fuk01-8.pdf(2019-11-1)

2.2.7 OM; HEMEE

THEHEFEY) (Organic matter: OM) X, HHEHFICFET 2 GO E (%) 20V 5, GOy
fE) T 0 | FECEM DFRECIEREF D b D TII 7\, AHWE &1L, EMOEY 0+ 12

HOLETH D,
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2.2.8 Total ; TEICEFTHEENRE

FHERICEENAEESDRETH D, EMBFI X 282 7T HOTIEARNED . HEV
FebE DERIZIEH T & 2 530 Tl e,

2.2.9 Available ; TIRIZEFEFNSEMHVRATEZSEHESE

HEICE EN DM TE 2 EEE D BT, mg/100g &9 AL TR IS, Available
DEFE (N) 28, 40mg/100g H5 EH Z L1, 1,000 nidh7= 0 4kg DIEEMI BN EEN TN D &
WO ERE RS,

2.2.10 Exchangeable ; TEICEFh I EVMHNHATZHIEHESTDI A VE

Z O (Exchangeable) DAEEIE YA 4 & (meq/100g) O H Tl b EHER /3 HTIH B 1
Cation Exchange Capacity (CEC) T& %, CEC 1%, HILEHRAE L VS, CEC L IX 8N &K
KRRFFCE DT T ADA F o BaRmT, HEPFTESZEHENICERADZLEDTEDLHD
TR E B TH D, ZhBITETH/AIWVRI T Th Y, HiEIX~ A T ADEXREHO
TV, TEIIZL s THERK IO D T L, ANV T L TR T LR EQKIZET S
T T ADEREWHODLDT, T NP OR EHYCEREICHES D /) TH < &7
EICEDMEDPE S ENTE D, DE VB ZRFFT 2N ZET O CEC ThDH, —iX
IZ CEC 1E5~1 5 TIREFRENI MRV & &4, 1 5~2 521, 25~35 Db DR EN Vb
TW5, CEC BAREW T2 WD < W IEMIZHGT 28I m <, Whbwd (ED R
TV THDH, HEEARE L THEEBEZ M AN NREO—DIZZD CECEZmLT5 &
WIHIHLDORH 5,

ZDIEDDIIHAED Als* Ca™ Mg™ K Na"DfiZ 3 X TJ/g LC, CEC O THI - 7= il & Hi
fAFE L VWS, CEC DEOIRWD L0 HHETIE, ZOED 80% X207V, T OfEN
100%12E< 725 & Ikt Z 525 2 & TEMORITREREZ 5203 < 5 2 Lnb,

i R FHEVER O FAE B & 72 D,
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£10. EMIRZEFLISBRENHAEEROLRPESHE

BERA RSEOCTHIVER | HETIEOCSE | ANFEOTOITVSR
HHBIAT 0.5mgLF 3~Bmg Br3et10mg. 34656 +20mgll
BE | 7oE-RE 2.5mgbl F 5~15mg 20mgld |
U e 8~20mgll F 30-~100mg 300~ 500mglt
Ah u TR 10mgkl F 15~20mg 30~40mgll
(FPRIZ10~20mglA )
bal 673 21 ;3 100mgiA F 200~400mg 500mglzd
iy
E¢ES i 10~15mgkl F 25~50mqg
el
] HNEE 10mgLF 15mgll BYITELL
A% AME 0.4ppmBEL T 0.8~2.0ppm Tppmid
o/ Si®iE 50~60ppmbl T 100~-250ppm 300ppmid £
H Tl 2~3ppmBL T 4~-8ppm 10ppmil E
b3 i 4~BppmBl F 8~10ppm
Bia ajEtE 4ppmEL T 8~40ppm 100ppmEd_E
| ol Bt 0.5ppmBLTF 0.8~1_5ppm Sppmbl_E
) T 0.03ppmBl T 0.05~0.4ppm
Fo

) 1. SWMERSET100g%Pmg. MEBEFRESZ11,0009%mg

2. PEOBFREVEVWVDBERTSHD. RECRBLIEHRT SANENS 2RSS E 5.
3, ESKVUBOREE. FDOBMCEOTHLLRALGSEFN. RISHENCE > TAMCE
B35, Fe. X CEEORE) CISEHEERE.

L EHOKES IREARMEICEES  JEICENEFS & BHoOZW 2014
http://www.maff.go.jp/i/seisan/kankyo/hozen type/h sehi kizyun/attach/pdf/fuk01-8.pdf(2019-11-1)

2.3 tESTEDER

WIZ FEBROH BT — 2 2 T REIE R ARG 5, Bl & LT S D133 1112757 Soil
Profile 28 ~X— < Lang Xeo hamlet, Song Binh commune 7 — % ThH 5, ZDIEHHE TIL, F 11 DO
FOFTHFFNZOWC, fiRiT 5,
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#F+& 11 Lang Xeo hamlet, Song Binh commune TiEHRHT—4
The basic properties of profile PR133

Depth Soil Texture (%) Bulk Density Particle Fl::g:c?t? r Soil moisture
(em) 170002 mm | 0.002-0.02 mm | 0.022 mm | glem® Density % wiw %
030 | 66 | 205\ 719 | 130 | 25 | 2075 | 14
30-60 82 167 | 751 | 1ss | 260 238 | 62
60-90 153 144 | 703 1.40 257 39.50 7.9
Depth Total (%)
(em) oM Mg Na S
1.52 0.88 | 059 | 0023
043 | 098 | 051 |0.036
0.33 1100 | 050 ] 0.007
Available Exchangeable
Depth (mg/100g) (meq/100g)
tom) N P:0s | K:0 Fe AP | cat | Mg" K Na* | CEC
030 | 22 | 46 | 91 | 569 | 000 | 325 | 071 | 0.9 | 0.08 | 84
3060 | 14 | 33 | 70 | 277 | 000 | 295 | 078 | 015 | 0.13 | 68
60-90 L1 25 |80 | 510 | 0.00 3.47 127 | 017 | 022 84

High : SOIL PROFILE Project “Planning for Land Use of Upland Crop in Phan Ri- Phan Thiet Irrigation Area, Binh Thuan
Province” Submitted by Vietnam National University of Agriculture
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2.3.1 o
16 IR T X 91T, FENSBIWEROZEDRTONED O EETH D, ZOHAIX
Sandy Loan (SL) (24415,

\

E16 ZAFZICESIMRT (ERE) OFAH

®12 ITHRHFSROBEHE

AR [LEKS S | Mt (%) | Sk (%) | B (%) | BoAl | maik | dkiE | @A | ®IED
W+ (Sand) S 0~5 0~15 85~100 Lau * ™ & I
SeEErbd (loamy Sand) | g 0 5 015 252295

15% L F [® L (Sandy Loan) SL 0~5 0~15 65~85
#+ (Loan) LS 0~5 20~45 40~65 Lsw sl 2l B $
2L hEEL (Silt Loan) SiL 0~5 45~100 0~55
DBIEET (5andy Clay Loan) ScL To~25 0~20 e

15~25% |#EE+ (Clay Loan) CL 15~25 20~45 30~65 PRE LV Lo L] Dan KREL | PPREL
L MEEET (Silty Clay Loan) sicL 15~25 45~85 0~40
WEEL (Sandy Clay) ScL 25~45 0~20 55~75

25~45% |#&4E+ (Light Clay) Lic 25~45 0~45 10~55 L0 s | 2enmu] s .
2L hE (Silty Clay) SiCL 25~45 45~75 0~30

45% ~ EiEt+ (Heavy Clay) HC 45~100 0~55 0~55

W BRMOKEEYS TEEIRMEAD REY  MEACAYETRS & HRODW 2014
http://www.maff.go.jp/j/seisan/kankyo/hozen type/h sehi kizyun/attach/pdf/fuk01-8.pdf(2019-11-1)

WIZ, X RICKRTRENTWDHELD LT TH AR LG, mERERH . JEK
PhL RN RIESTD TS PRRE 2R O THEAEITEAER R BECTEHE TE 5] EE2bN5,

2.3.2 pHOHBIE

17 (B3 X & 773, 241/ 0—30cm @ pH 11 4.89 TH D, Bil& LT pH 2 6.0 Z itk
FHPIZ O OMEDERIGET AL A EMNT 5, 7L =0 AKRKREIEH T 2 729012134 B O i
BEOHENLETH D,

23



ZOHEOWEEEITIEFICHDL . AEMEEOHEICLDHEIL (Gl ¢HRDHZENT
X%, £ ALESW T — 2 O ERE (OM) ih, 1.52 THY ., Low (<2%) © &
o] (ERIBM) LHWT 5,

17 +iRMEE A H
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K13 FLZORERDHEHA

TLZURRICLDREBERRERH VT LERAE (BEBKIPHE.S (H20) (2T 58, kg/10a) )

T M |BEEE 4 4.2 4.4 4.6 4.8' 5 5.2 5.4 5.6 5.8[ 6 6.2 6.4
&t 200 184 168 152 136 120 104 88 72 56 40 24 8|

(2=
s B0 325 299 273 247 221 195 169 143 117 91 65 39 13
B2EC 500 460 420 380 340 300 260 220 180 140' 100 60 20
l‘%t‘ 424 390 356 323 289 255 221 188 154 120' 86 53 15]
wjj_i B3 634 581 533 480 431 379 330 278] 229 176 128| 75 26
H3ED 986 908 829 750 671 593 514 435 356 2788 199 120 41
=X 634 581 533 480 431 379 330 278 229 176 128 75 26
= L * B 844 776 709 641 574 506 439 371 304 236 169 101 34
B2EC 1,268 1,166 1,065 964 863 761 660 559 379 356 255 154 53]
i+ at 1054 971 885 803 716 634 548 465) 379 296 210 128 41
C B 1268 1166 1065 964 863 761 660 559 458] 356 255 154 53
B3RO 1830 1684 1538 1391 1245 1099 935 806 660 514 368 221 75
BEL 2,062 1,898 1,733 1,568 1,403 1,238] 1,073] 908 743 570l 413 248 83

) 1 HEOEE10encET B EAETH D,

2 SBRRERDSEIZ0.715%FE -85 ERAT 5,

3 ALREDBEFEBLELY HLEABEODOT, ZOBLYI0REREERLELAINLL,
HIL  BEMOKEES  THREF IR MR ZEMES: MR T o & L OB ,2014
http://www.maff.go.jp/i/seisan/kankyo/hozen type/h_sehi_kizyun/attach/pdf/fuk01-8.pdf (2019-11-1)

13T L=y AREKOHATT (FEIEHB pH6.5 | %#ér@&ﬁ/v/r?»fa (AJK) i &)

T, RI13MD TWWELSLY © 5T @j:i%%pHﬁ)49“CE§>oﬁ_ AlX. pH2 48 & 5
DOHEOEAED 272kg 28 pH % 6.5 £ T LI D7 OICMERAIKE L 725, FITIX, pH 2% 6.0
72 DT 86kg &5 &, 186kg/1000 M DAKNMLETH S, LHMTE 5,

2.3.3 %EER

TR THESHT— 205, Z2EEROY Vg (P205) 1X 4.6(mg/100g), 51U 7 A
(K20) 1%, 9.1(mg/100g)TH Y, FTEELLFAREOGEHETHDL Z ENbND, £ 101RT
e Kiiﬂkitiﬂ%’fomjé%% SO TP EHE] MU D & &%%M‘ﬁﬁ
IR BICHART IRZIEROHRTVWE R LW DO CIERERIEELY 5 2 >>, WA
B RPN D E W o TR M - GBI T E m B e & TS 5 2 L b RETT S,

K14 BEMNEQOIBSFT—4

MO EEDOEITE 14 DETH D, —#%IC CEC X ENEEI 2% CTX 5HE71 (B
11) W5~15 DL & REAPRNE SD, ZOTHICEC 384 THY, RIESIBMERNE
Wz 5 (R11H, CEC DEEZSIR) , TR & L THEYM A I AN D2 RITE WA, @
HOHEAL A TIE7e03 727> CEC 1TR & <172 b7V, HEHIHO /3 HTE Exchangeable(meq/100g)
D AP | Ca™, Mg™ . Kf | Na"Dffiz 3 XTI LT, CEC O CEl - 7= Y LA FnE X
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50% T O VEMIAREFIZ S BEIL 23, CEC DEAMERW=, — I < DRkt Z AL d & 3
N FETE ROV OIEEEE DN ORI H D KIZIETiIAR, ZOKOEEZFEDTCLEY, =
DEREOERO T TIIEMITIR D EZ BRI TE T, 22> TRERDTLEI DT, ZFDIZ
IITTHERHT 5 & vz Enbnd,

3. FREYMDFREREERMTOER
3.1 HERRGRANEERN (IPN) OFZXA

BT, APE SN EEYNEETHAIEN TERL . BE~OAMEZRE/NEE LR D
JREROEI A L0 NEANCIT S . HIBICE - T2 Hife i R B RIE R D b & THEET S Z Lk
HHEND,

TR ER - MREORAEEZ L eI T DO TR, M A U CREN e iE 2K
ELLTICMA 2B A FNERERD, OB HZRAERHEDREH (IPM : Integrated Pest
Management) &9, JEHEBROBGERICE U CRFROABAREZ IR L, BHFEMBLER (i
YVOBRE, BRESCIRIES) | AW (R 7 = v U EoFH) | LFERIBER (R
%) . MERRIBIbR AR~ VT O %) LG bEREEmT 52 LI2kD,
i R OFEERFIEENEC D LV LLFIZEHI L, 22D, ZORW L~ L2 R S 5
ZEHRENETOREREFRFEDOZ LAV, WHERICLOHEORE I, RITHERE
DLOLEEE, T L THEYO 3 SOERNBER D KE SITHHIT 5, FlxiE, FROBAEIF
BNCZ TR, BENZL D, EEmBRRICH U TREIES 2 < AR Ul EN K& <
%%, Ll MIBITRTEOITHEDOEH L < WEREDRE biii> Tz s LTHiEY
MZDOIFRZUCH L THRIMER B 5, S E 0 IR EEZF AT 2 2 & THlERMZ bh b,

HED HEHUE SR OFI I & 0 %
I3 Fox X ABERE DI LIz

7

P
i

T

18 FMERBEIDDERLBFENKES

IPM IZOW T EMRMIZIE, ORERORAEIT LR DAMEOKREZ MM S LT, HEICL
720, KB EDLSLTWHTIEEME L0, BISELOHEEZ N - T < /e EIRETEROIH
AV LTZBREZ CEX AT HANCE RE, OWERORAZ I < BIZE LIFROESR O
Wiz 95 2 & CHEBKZ FRIREUN A8k T, LRI T BUEMEM ZIERT 550
k% IR R Al GO THIBRT %

Z WD T2 IPM OF 2 FFAEFRFICHID AN THE PRI AR 52 2 & T, OREICKT S
B faf D @ N DORERRIZXI 32 U A 7 O Qi D SEFIHCHTMEFE 12 D [R1E@D HH 7% D
FRRIBEIKIC K D N T T VR RERE, (T 0 IEERZ2BARRD BB LIZ X 5, 57 10k O HE
L TE D, TNODOMYMAERT, (LFREEEMBHT I LW HWR R I HGE
D, JER OGRS HAA IR ORE £ TIE EHOIIHE > TRRT SN D, iz, FHEY
ITBERLIEN DI E BB, DT EFINL G\ Y O 3 % 5 AR ~HAh
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L72WE D1, T RITY Tz > TR e iEdm a2t L < Tld e o Zevy, 22 T TFREDK
WZEV, JREROHENSRE F TO—EHOTRIIIH > TR FTIEEBIT 5,

o BREEY  BEOSL AEROE
ERORE ok

o - A N &R — T A Blzh -7
B DORESR - g
TRBROWEE T5 R TR FEIEDIRE

HL : JICA 7 u o= FF—A

19 REROHEILREEREETORN

3.2 RERZHE
TP ZOPEMIRED, ROPED, ABEENZHRT D,

JRHRENREE LIBRICIT, ZUTOFROAFERELHGT L ENEETHL, TANTHA
DEFEIIF (Phomopsis asparagi) I & % & | ZINZBN D HEE 700 b KEORIFE D TR
WZH L, 2R OIFEDFRAE L 725 T, 2070, EIFARIIZE DO EBALITIT S D
Tl <, REDOEIMIE L TV A HEHAITHE & Bs THEGBOMCFFHH L, #iooo HERE

(AT 2OPMRTH D, ZOX I, AR ERDIHERZHEST S, L) ZLiFELD
B CREEEL 2D,

B BE AN 7%
MBI S5

TER & LT A T3
NIRRT
(Ea)

H : JICA 7P =2 FF—A

20 ERIhKREEOLLH
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M JICA ey =r FF—A

E21 ERNFEOERRHBDALE

CREAEHRIC K 2 F AR O MERE ]

MEMIIZ K OFEREHEST L LN TE 5, WAL
5~7 AFIEREE CHRV A X CHERRTHZ & T, 77T ALY
RTPI T~ aFTT IR EORCENHRTE ., HIHE
22 BPIRBRBRIIIRED B E LT HZ LN TE D,

HRNEROERHI

F15 MBEROEELFESISNLROEE

EEEOE FolshdEhmnias
= AoV FrTITI AN FTITIH, IANETYNI, YUAE. 33
INAHE, BFRNTEE
Fy/XA4QF7HFIHT HE

i}

SFIXARTHIVV
ESANFTFTHIIT
Shodq4Or7pHsuyw LE

Hh ; Y7 7 U R4t http://idemitsuagri.com/products/pro6//3 7 A% v >/ (2019-11-1)
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(7 = e T 0fH]

EROHEEDTOIMET = 0 U ERHT 5 5B 2 EDH 5, BRROMENHEETHES T
A7 DIC RPN T AWE (7 =nEy) #8HUE L O & hSICHHA T, 35
O IEE KREICHET A HiEe . ONT 7 s aE o 2BBPHNIC- SARB L, ZEE
REL S THE L HEANK D & O HET 2 RERILENH D, T by (NAERS |
vevuaAEva Ny) [ atbh AFEANabi EORLVECRIRREINTED, IAN
T 7 = 1% Methyl Eugenol 233 CTIZHTE I TN 5D

3.3 BRBEDHRE (BNDEZFRE) X FDFEER)

BHT O E—% (DANH MUC THUOC BAO VE THUC VAT BUGC PHEP SU DUNG TAI
VIETNAM) % Z £ DICHER L, BEENK LI EBEEZBZR/EDRN L I, iEE S0k
7 ERTER UEHRZRME L TS BER D 5, BEEE T Word SCEIZ &ofwéwﬁ\
TEM 4 B L OYRE A4 THRE LBEREEDO U A R Z21EKT 5,

3.4 HRERDBEIEHTES OO

[ CREEE O B A I e 1T 5 & 2 0 =K x4 AT i@%%%ﬁoh@%ﬂi%%é_
EVRHY ., FOTHRTHEIMEOIE ZFi -T2 b ORI 2, ZOREEPNlebZ &
ZHRH M E DR &

551 AR 52 AR 55 3 A 5 4 fift
HHLJICA 7Y =7 b F—A

23 ALYN—TORBEIEHERIC L HFRDIERIEEFOEXE

Z DI E RO BEIGIEER 20T 572 DI2iE. 2 < ORENBRGEES TV SR Uk
DREOE ZRET DBEDH D Z &ii<%ﬂ%h“(b\éo
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& 16 HRRSHE LR LR DB

Emamectin Benzoate
ANGUN
DANO BULL Emamectin Benzoate
Emamectin Benzoate
CREEK

HL : JICA 7 u o= FF—A

B % BRI A R o TR B R, WU 7V —7 (7R ORI S
BERFLTLED Z a8 liitk b Vo, Thali) 5720133, FURS OREZEN L
NI TR B 7N —T OREZRFZIEHO TN TR LRV, BREDOT
AUVITIFEARRNTITA RS 4 LGl S T, #le LT, AR5 & g 23 572
WRILZ =7 (3-A) \ZRT DREEOHE T D,

F11 AHHSPREEIPRELITNV—TICET SEEH

AR £ [STEES] TJI—T&E - &5l
Bifenthrin 50g/I + Novaluron 50g/I Rimon Fast 100SC 3-A Pyrethroids
Cypermethrin (min 90 %) Cyperkill 10EC 3-A Pyrethroids
Deltamethrin (min 98 %) Meta 2.5 EC 3-A Pyrethroids
Fenpropathrin (min 90 %) Vimite 10 EC 3-A Pyrethroids
Fenvalerate (min 92 %) Dibatox 10EC 3-A Pyrethroids
Permethrin (min 92 %) Map - Permethrin 50EC 3-A Pyrethroids

Hih - JICA 72y N F—4

IS DOFRBRF DT ITENENNATI R B R ZFFOR L7 V=& 5720 HAIS
Lo THIZZERMEABEIETLE O RNL D 5, FE, —HOREIZ T V=720 0k
FESND LR TEN, ERBUIZ L o TN &b, BRTIIRE N NS
DIN—% BB L URRZEBIRT 5 Z LIWN#EETHD, LrL, ZO7V—T7 %R L., [
CAEME (S BA~OBEIE) ORIEZRNT T, JWHROAEFRICEDOE L RELIERS
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LA BEDIT R E o TN T EMD, 22Tk, BEROTEEINS S —T R
BT D HEE R T S,

Hidi; Crop Life ASIA CropLife Workshop on Better Application in Asia
http://www.dropdata.org/download/D2am_Target&Intro spraying.pdf (2019-11-1)

24 BRHDTN—TEBOEAR

MRTCAEINTWAREBRANL IRAC (Insecticide Resistance Action Committee) T4y
Hah, —EICEEOHHNTWD, IRAC IZEBEFATH 5 CropLife International (CLI)
OFRBANBI T 2RRERRTHY . ZDIEH, REANL FRAC, BREAILHRAC &5 EER
WO, BEERZLVBERIN—T 51T % S—ERMER STV D,

H#; IRAC (Insecticide Resistance Action Committee) https://www.irac-online.org/modes-of-action/(2019-11-1)

25 IRAC BHHFISTE—%
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Hid; FRAC (Fungicide Resistance Action Committee)
https://www.frac.info/resistance-overview/mechanisms-of-fungicide-resistance (HP D#iZEA#H 5 Poster # k& 52,2019-
11-1)

26 FRAC REHISE—%

WIZ, A~v— R 74> O7 7 VEIERH L, BEGIRDL N T N—T 2 RBET 5 k%
T 5, ZOT7 7V r—ya 3R TH Y a— RRA[RETH D,

B27 IRARC7FUs—avinon—FnhEk
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X 27 Vg T Y r—3 3 TEEETEN, T 4 —F —EREN D T DER S DIET D T
— BRI HEN A RE T A, BHEFNL FRAC, BREHXIX HRAC TN ENEHOT 7V r—
arndhb,

3.5 RERESHOMERE @MHENEDNEHEOMHER)

TR T3 L BER 2 BT, BREEEE1T ) Z SI3EEY O R EN R ITGED - DI LA T
oD, LinL, MirLzBEwnzoEE, b LAIMT S CEIEICHEE S 558138
HAC DR EILEA - L T < TUE e 5720, [EIZ £ Y Maximum Residue Limits : MRL
(R RFREIENE) 1320 | R EEORKEE (mgke) TERINDS, flE LT, #ET
X, £ 9235 LT 140 FREELL OB HOWT MRL BERE SN TWAS, i HEEKIZ OV TIX
BRIZEE > D AR IR BRSO HELE RS Z SO W T OB Z B FICT 5 L 9RO TN Z &2 D7,
RSB BIERITED OND X HIC L TR TR DRV, & 2 T FICEIEORE &
SILERTHRON DY A FEWS ORI T 5, 72d, ERAICE LTI, #@iieo B ARE3EM
HOBATE B ICI » TEEBEERENMTOIL T\, ZOBRAEHEH )AL BT EAIC
RN TERNT LG, XN AERNOER AR CEICHHTREROME TS Z L B0
LD,

CODEX ; [HH#IERI TdH 5 FAO (FEHRReREMKE) & WHO (HFURGEIET) 236 [F T

LT EBERESEEEESN BT —T v ARBEREWEND, a—T v 7 ARBERITFIAN
N Az ETe 189 »[E L 1 HB (EU) 2L TRV (01949 AHE) . =2—TF v 7 Ak
EgttachAF SN BnKE LT, HHRIOIGRD BTV D,

FAO,WHO [Pesticide Database (CODEX ALIMENTARIUS) |
http://www.fao.org/fao-who-codexalimentarius/codextexts/dbs/pestres/pesticides/en/

HA ; afeM HE N B AR S AT Fe R BT [
RO GREENE) - BNIIEE T REFEOMRER 5 http:/db.ffer.or.jp/
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28 BZA ; ABUAZABFRGHICFHRREME HP

1% [E ;MRLSs in Pesticide
http://www.foodsafetykorea.go .kr/residue/prd/mrls/list.do?menuKey=1&subMenuKe%20y=161

EREYA B AY | EHROIEFEFOREICE Y B X TRIT T 2,
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29 WREQREFRBEALERE HP

B BERERERAYE, SEESERE  https:/law.moj.gov.tw
45 E® English THFEDEE & L, R T Standards for Pesticide Residue Limits in Foods” %
ANT DL, O EFEEEZ R TE D,

30 BERBREALZRE HP

3.6 BEODREFARMDOER

ITHRIFFFEIED IRV RIS S BAYE « IGE SN TE TV D0, BEDRWEEIIZNR D m O
. E RO O Z A I I RRE SN THT, i b I m WS OB Z 0, ik
N AERDOTEGBER b OOPTIE, FBHEREWD Db K> TWD, REEM GO
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VAR I — TV PR ElXEiZe O A ARFEE EEELEW O, — BRI
HEhTuwiwn, UL, BEFDROEERLZEBRTOIEESNZ N LD, Z2ORA 2 b
ITHFICBEZIZHR L TR TR LR, 22T, 7Yuv=7 ORI 5 12 DR A v
N &R T 5,

x18 BEFERADEHD12DKRL Vb

| EETRERE
1 EEEFESTICBHTSNLEGBEE)EL CHEA. REEY. BREE - 8- B85 - @REE
DEAEEZTY. SRNILOEBHEABRUNZITFERLEZNI &

2 Ak, BHLTVD ELEEREFRADBN G VIRECEIEROANZ, BAERITHELLGENS
&0

3 BAEENRIGICIE, FREZOMBEREUNDAASEIMAGEVELSITHREIET S &,

4 BAROARCHMELICL, BEEZBVLHEVELS . YRV, TLFR, RHOR. 1B8F. K
HEEEBTRECHMNDIENELLECTEIILE, TENFIREAHTREFRATI L, BRE
FlSIRUOB LG VWER/ ALEHRT 5.

5 PABR#ERIZ. FRNCTHIER - ARZEIToOTHEL T &, HITR—RADDLBERIFL oMY D
THLTE,

6 BRAERIFBVBHRZEIT T, RORAGL., BYDRLVBEEZRY, — ATREROERR
AEEFLLGWI E, AEASATICATTHAT OIS IEENTESLSIIXET S,

7 BRAE R OBYE - SRE(T# (. FEREIDTEBMTELFREZ L CEL. 500 - kRZE
L. EERFIFEONCEBEZDC &,

8 AR PRRARIC, HFL, HERBERICEEZR LD, BELISRLWMEATAREC &,

9 Fo-BHOHBREELEFELICHRET S L, BITR—RARNITEZ - =RERIAROMMA
FICEMZEROT S ENHLHINT, FAIENIKEZBLTEL,

10 | REOERREZREICREH. EALLEAB. 5. REY. RES. ERE - FREYS
EzEmBELTHELIE,

11 | EWNVELERRE, B B2HL T, EEPREOS VA EET. REERDREREICIM
L. FhTXEATT. FRELEDFOEMGEWVWECHITRET DL,

12 | ZR ZURALGEDNERBFFIELULKTTIE, BICKHEET. BET 50 —FEDHZIZH
HTHEDHDZ &,

Hi . JICA7 ey =7 FF—A

A FREVONRBHEDHIEES L UFEDHE
4.1 BRBE SalL—Yay

FEREH X IZ W T BRI ED SV REIE, FBEARRIZL b2 9 B0 EH e 72
. BRBEEMAT, BEZELEREZ L TN ZEDOTE OREARREETRS TERD
AN

BB O v v Y30 3 AL EBRMR O LB L - TRIGEAIHE b RE <A S d, F
B Z W ARMEDORVME THITE L, BEZZESEL L2 AfFT~& Thb o, JfE, HEt
PATIFEZESF DA TV D RFTL Y, ZO XD R E ORFIZ, BE~OEMKE -
BIFRENNETH S, TOlH, BICHZ P LIHHTEICEL BENTTL 208, £OH
A& 2o TL B & S BIZFMDODN G IRV ERIEY L BET71E LT b7 < 72 % SR &
%,
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ZDO XS P T, HHEMOBAZ BEDPRETT DB TIE, DR H 5 2 &3k b EE
RRA Y N THDH, Z2TiF. fHleLT el NEEERBIETO NI H I OINEZDOT
— 2 NHEAE LTS R 2 R T, RSB BN S RE S E'T 25 2 L i3y
3, W & RFE AR ERIC L > CTRELSEHTHBNDH D, & 2 TRFEITRTEEIC
I, T O RFERICEE R O K O E & BN Z IR L7z — &R b fer LTl imes
CINEN EORE THIUE, ISR H 5D E BFICHMEIOR L TEAZET, Z0FE
Excel THHMUDIER L TRBIHIE, COBEBFZOMEEIToCHRHATE 5, ZOREREL
ML TITHY &, MEOFTTIF I 28O bHALMNERD | Hx DEFOSET XS HIFFOR
A FOLBIZESEDZ ENTE S,
£19 IF—ERDHI
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®20 FIASLORZ—ER

No. X4y it HifL Hiffi (VND) it
TN 1200 kg 25,000 30,000,000
itk 1,200 25,000 30,000,000
No. X453 # AL Hiffi (VND) it
1 TR (HIEN) 3,300 |cay 750 2,475,000
2| Ak e HEE 3.0 m 650,000 1,950,000
IR 70.00 |kg 3,000 210,000
Wom B R 1.5 |kg 70,000 105,000
NPK (20-20-15) 8 |kg 13,000 104,000
B NPK (20-20-15) 50 |kg 13,000 650,000
HEE 3.0 |m 650,000 1,950,000
SR 1.5 [kg 70,000 105,000
HEJIE (Humic) 2 kg 79,000 158,000
; phte (BHERE O REHY 1.0 |10: 160,000 160,000
5 AT CBRERE D REHR) a
AN T
TERE TR 25(0 - B 200,000 500,000
o PREL 12|, - H 200,000 2,400,000
3 VESEZ AR
WK 17(p - B 200,000 3,400,000
ei]
e 2(0 - H 200,000 400,000
JREIRA 3|a -8 200,000 600,000
U HE fi# 2 H0 1,200 |kg 6,000 7,200,000
e % . 135,000
4 AR P it ‘(0 5m/ ) 1,500 |m 90
A Gm) 8kk/A 375 | A& 5,000 1,875,000
5 AR AT 1]10a 650,000 650,000
6 JeEE) ) Y AR JE1[E/21 233 [WR§fH] 1,700 396,100
7B A - B A 262,500
e 25,685,600
Flzs 4,314,400
e 30,000,000

HEL : JICA Ve vy=/ hF—2A4

53¢ 25,685,600 VND/1.000m2
F#E % (vnd)
FRGEAFE (vnd/kg)

10,000 15,000 20,000 25,000 30,000] 40,000 50,000 60,000
600 -19,685,600 | -16,685,600| -13,685,600 | -10,685,600 | -7,685,600 | -1,685,600 | 4,314,400 | 10,314,400
700 -18,685,600 | -15,185,600 | -11,685,600 | -8,185,600 |  -4,685,600| 2,314,400 | 9,314,400 | 16,314,400
800 -17,685,600 | -13,685,600 9,685,600 | -5,685,600 |  -1,685,600| 6,314,400 | 14,314,400 | 22,314,400
rNOHTT D 900 -16,685,600 | -12,185,600 -7,685,600 | -3,185,600 1,314,400 | 10,314,400 | 19,314,400 | 28,314,400
e (ke/102) 1000 -15,685,600 | -10,685,600 -5,685,600 685,600 | 4,314,400 | 14,314,400 | 24,314,400 | 34,314,400
1100 -14,685,600 | -9,185,600 -3,685,600 1,814,400 | 7,314,400 | 18,314,400 | 29,314,400 | 40,314,400
1200 -13,685,600 | -7,685,600 -1,685,600 | 4,314,400 | 10,314,400 | 22,314,400 | 34,314,400 | 46,314,400
1300 -12,685,600 | -6,185,600 314,400 | 6,814,400 | 13,314,400 | 26,314,400 | 39,314,400 | 52,314,400

Fllt 4,314,400

H#h : JICA ry=x/ hF—A

VROV Y v D iy T OAEF AL 25,000VND/kg FRE TH D, DFE Y, HEEDIX
HIX 1,100kg/1,000 ML B WS Z Ll s,
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4.2 WIBTLE & RIS

FREM O R, WENLETDE TE—EORHBLETH D, o, BEFEH
IS, BAEIC RS o E ) 2 TS 28I I TfF S o &) Midn LToA
DTWRILTHHDTH D,

ZNE COMITERET S AR HmE L e d, 22T, MRS RE L . RO A Y
vy FETAY Y FEEHT S,

%21 BRFEXEAMDAYY FETAYY B

ER IS %%EEH@<:mﬁf%6° IR AOHAE DRI & U MIRIET
() PHRWNVETHLRFETES,

mEICDOWTIEHFEY By

BULVRYEER | NELEZZOFFEFENTRELLTE FRZNTTHELOND AU Y bEhEESE

5o A CT)

FROZHxEERDOITH5DITEE,

ct

WEAEEL TS, :
\ e A — AR F L
24055 s zAEThIE HOF "
SehI= BECARLINERATECT < | gmmosus SomeshonT, #
EHLAEETH D,

YPFTLIHDEEFRSALY,

HEh  JICA 7a Y= hF—A

%f'fki* LSRR OUNHERI] ., &, SEN EOREFHEIICTEDNORENER LD, £
DI=DITIE, BEV I 2 b—va VEITVWEEHRERBA TS ETo 1 - 2 EITH 24
ﬁ:"v-hﬂ:k?sb%ﬂéo

4.3 FRBEWVRIGIEL Viet GAP

B CTH D EEMITITLZEMEDR RO BND, BRIZE > TEXTREERBEEMZE-S> T
ZEIEMAROZLETHD, Ll BENERIELER ST TH, Hk ER - 72 BEYI IR
DIRRERI2K, T 77 MR Vo lo W EHmNENT & 2T 2 2 LITRERNETH S,
TR e D RE SN DL AR E T, HBEEORD D Z2Thsd] v EHEITH
STEHIEEB > T ZERRDLNDZELRESIND, BETHDHEINTWVHHE=
FNZ X D EBPEWRRREH X, AREEEWREAE. Viet GAP (Good Agriculture Practice) 72 X723 %
D, HCORGEDOHIE & L it Basic GAP 2 EWRH 5,

ARRERPEY)L. (IRERT 2 FELL LRI DALFPILERO R 2 LW 5 T SR AERRRE
fEFE Loo, WUREELZ LR 6B 2R ) RIETEH SN LO2E ), HERMLBIKEA
& (a—7 v 7 AEEE (FAO L WHOL FVER) EER A — T =y 7 EETHD Ta—
7‘ v I ZAEEHTA BT A ) IR EITh- T BFEBH O L HE _FH O, £ L i@z T

—REREM LT TR TVD Z kz’)wé%é: SND,

VietGAP & (% [Vietnam Good Agricultural Practice] W& T, ASEANGAP (2% U C 23 A4S B
FEANEDIBEAEFEEHILETH D, ZIUIEEYMOREVEZIRGET 2 72 OICHkES - IV -
TR EOREEETRABET 20O T, BEHOLER BTN, BEOWHEE ORFEOMR
kR LORERELGEORMICE END, SHEMNOGRDLDT = v 7 HBIZ LY REEM DR M
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R T HHINEETH Y . BRIXZORELFLI2T TR, F-EHEN B EL%
T CRIESNZRLS TUE e b 720,

Basic GAP X 65 THE OF = v ZIHA B 725 Viet GAP OHN G | FEHIFICEEESRT 5
FER 260 HEOLEHMH LD THY | BENEFEEHE~OMEI 1 2Rl WEiTHE TH
%o TESKEOBREEH, BEDOIENG, THARBORER Y, LERIKREOVMRE X
VETH Y B, IO A 8 & TR D A ERLER A I ARIR R O D AT, B ORRRET
b5, 2014 £ 7 RIZFERIT A XA (2998, QD—BNN—TT) BAM SN —FAR T vy
=7 FbiEEH-> TV 5,

4.4 RAPN—RRF+ GRE-FTH)

R ITUFEL & AEMHERFO T2 DMK 72 K OB &2 il D, & OEMIEEN NG5S 7235\ e
ICINFES =B DIE L, RN ORIEDRIC L 0 RO 2374 HIFL &[RRI Ky A3 AR H L
TLARWEZY, ARET 2R EMEDIRTNRBI o120 4%, HFEWITEEED 5%HEADT
% EPESIZELS 22D L b, TANRTHAD X ) R AL KT DL, 2D T
W) [ZRH0 2 WDNTAE S IR D BB AT O D OMEERFEFO BB/ R A > N 72D, UITFE
(COy HEHE) LIREOBBREH LD LIZETH D, T TITA T2 EDREME O &N
TEREYOMEREIIMEND, EFOBRTEZIHET 283, ROEFAT—VIZEDL 9
ET DD, MRENREL 20 BENEWVERGETIZEOREITEICEL 2 WENEL 7
U RN

®22 FHEEEETRE

0C 4.5C 21°C

T ARINGHR 44 82 222
Jowyal)— 20 97 310
FrRY 6 10 38
AA—bra—V 30 43 228
CYHAE 3 6 13
ARF v 12 16 91

H# . Ashrae Guide & Data Book 1971 Applications 1971

FHRY 2 ) 7 RIEORRE A R L CTE T 5 2 & T, FEIRIC X A HEEZ I 2 TRES DOIK
TEEES, £z, ARICE A LEBENEZIHI L, #EL2 L ERKET2RRRZEGEONE, T
REUMEL T, TANRTHADIWNHEL T D% DOEHRE BT HE, LTFDOX I 5,

P Z TR & ST DR, SR DMK RISk B REEL TV D K H
AT R Al ORI R ET Do INHER DT 285 H 2K A6 AEITH > TV,
WIRTHRFT DL, 2 HRBETERCLEY, BABELE L TRMMMEN R 2>TLE I, £
7o, MICEDPETBL ETART T AR E ERAI E L TR AXF—%2flioCLED Z
L TRLHEDIRT 2 BNNH 5, ZD7-, I LI=1%I1E, 1B AN 2 8
T2, HEISL TIARRE TR TS 7= B 72 W LWAT TERE T 5,

FERANIZ, REST~O M 2 it 256 1%, MEANS —ERERE AR S T b T
L TP EWOEPAEDTH D, 725X KIRDIRWENZIEELZ LT, § <ITERn X
I =— VR LI AND, £, WEbEx CT4CREE TIWEYOREEZ FFs L, Z0
DT AT I ADMNRED EAEZMZ D ENTE D,
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8.4 Z1EHD IRFEflE

1. BE

TuaY =y MAEALHRED O IRGEEICOWT, HitT— 4 & Tillcin b, 7nm
P FRBHETHLE L Py T URIE T Y =7 P TEA LEH R OEM TRV
EMDBBAEOFGT — ZITEFH SN TR, o T, B b w7 EH LS TEHIED DRE
L2 o TWDRIZBITDIMBEROT —4 7213, FiHGFOT— 2 28 L1,

2. HR5Eilig & sl O#E T —4

6 THEEASL 213 OIS TR L@y . FrBEWEA DB TSR EY & OIS
(COWTHRE T2 Z ENEELRD, o TT vV =7 MNEALIHRIEM TH 5
A, TyFxa v, TANRTHADWRGEMBEOHERSZ R L, G\ TEREMTHL X v v Y
XL 3 A DR Z R,

(1) FE¥Er

1 IZF A =BT BIT D EETORGE
ik 2~ d, ARSI CTHER L7238 Y | 2017 4F
1 A~2019 45 1 H & COMRGEMAIKIZ L D &
ZAEH 25,000VND/kg, =ifEiA 75,000VND/kg
& 7p 0 L ERIX 40,000VND/kg L TH
Do Flo MERENIRIE A MO TR Th
% 2018 £ 9 A~11 AlZe v b v 7 &I
BT B IRGEAMR 2 20,000VND/kg % Fla] -
776

2% : Tay Ninh HM¥/H  https:/sotaichinh.tayninh.gov.vn/
1 YA Z S OREmE

(2) TARIHR

X 2 (kG IR ORI AT L, 7 AR
THADEMTHDL =2 by T URIZEBT
DT ART T ADIRGEAME 2w, ARSI
THeak L7z v . 2017 4F 4 H ~2019 4F 8
A F CoRFEMIZ LD &S AR
50,000VND/kg F2EECTH 5,

2% : Ninh Thuan & #BIOFF  http:/baoninhthuan.com.vn/
2 7 RNT HRDRFEAE




3) TFyxay

B 3 KGR DT RICAZE L, T > F
I VDFEMTHLIE T 4 VRIZBITHT
v % 3 U ORI 27T, 2017 41 A~
2019 4 1 A F T OHRFEAMFE O -2 HAfi X
40,000VND/kg FEEECTH VY . 7 MERTOIRKIE
k%A% 50,000VND/kg F2JE & T L2305
HZEMBWNEREBEIND,

2% : Binh Dinh & HHEDOFF  hupbachinhdinh com vn/
3 S vF aVDRFEME

4)  FxvIAN

X 412 T ATHICBIT DXy v A
DR TEAMAE 27”4, Jeuk L7z b 2017 4 1
H~2019 4 6 A £ TORGAIRIE
1,500VND/kg~3,500VND/kg & K& < )L
T3,

2% : Vietnam Cassava Association http://hiephoisanvietnam.org.vn/home

4 vy Y N\QIRFEME

(5) =R

KSIZEY oy T UBITBIFHaAD
WaeAtikg 2 s, Jeib L7218 v 2017 4F 1
A5 20194F 6 HETo=a A (H) DI
el 1% 5,000VND/kg~7,000VND/kg O
EHRBR L TBOUVZREL TS,

5% B Ne T UEAMER  http//ste.binhthuan. gov.vn/wps/
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8.5 MMEMDAEERRICE (T HIRFME

1. #B=E

Ta Y= METHID 2019 4F 9 HICHBUWEMORERZ L MEIC T v Y= 7 FAFER L -HE
~BIMULTEERE MBI RIA Ui (RTER 9.1 Z) 25 L, BRENFIET MO
RRFHE CHNAE, ApE= A b, INEE) (BT 2 BEMEREAOME I &L £k Lz, £z, AT
(B LTI OB Tl SN TR o722 L b REMEA R S AR T 2 BENRIERES
i1 oz, ZHH OFIEY & O RIS 31T 2 ZEEY O F MRS R 2 (B2 T RtlooR T,

2. BEMEORERE

SETHEEARIL 232002 TRl L7z v . FllEWEAOBRIZITIESAEY & OUEMEIZ DT
Wit d 2 2 E N EE L 70D, o T, BEEGICTRE LI ESREM TH DL X v v /N, ax
ORFMEERL, i T Y=y "PEALEHHIERM TH IR, JyFay, B —F v
OFRIEEF BB T 2RF M E FRloRT, RBRFEMEE U ORT T — X 13, b5 mfE., £E R,
JESCAMAS . 1000m? /g DORFIEE, AFE R b, #MiFZETH D,

(1) FxyHAN
MEWMVHEZIT oI 28 RED I L, BREENRFT v v I ARG L T, Fv o P28
L TV D REEOREEEZR LITRT, Bk L7zl | EEa X FAM/EY & g L T2 < e
STEY, 1 BFERWIETRCTOREZTRENH TN D,

K1 Ry HNEHET LE2RORE

No. Area (ha) Production Price (vnd/kg) Gross profit Cost Net profit
(kg) (VND/1000m?) _(VND/1000m2)  (VND/1000m?)
1 1.5 12,000 4,500 3,600,000 1,706,667 1,893,333
2 3.5 30,000 4,200 3,600,000 2,008,571 1,591,429
3 5.0 45,000 4,200 3,780,000 2,580,000 1,200,000
4 1.2 12,000 4,200 4,200,000 2,083,333 2,116,667
5 25 17,500 4,200 2,940,000 1,272,000 1,668,000
6 23 23,000 4,500 4,500,000 1,941,304 2,558,696
7 1.3 13,000 4,800 4,800,000 1,969,231 2,830,769
8 1.5 15,000 4,800 4,800,000 2,533,333 2,266,667
9 0.5 6,500 4,500 5,850,000 2,340,000 3,510,000
10 0.6 5,000 3,500 2,916,667 2,133,333 783,333
11 29 29,000 4,300 4,300,000 1,862,069 2,437,931
12 2.0 15,000 4,000 3,000,000 1,400,000 1,600,000
13 4.0 40,000 4,500 4,500,000 625,000 3,875,000
14 4.0 28,000 4,000 2,800,000 2,100,000 700,000
15 6.0 60,000 4,500 4,500,000 433,333 4,066,667
16 4.0 40,000 4,500 4,500,000 925,000 3,575,000
17 1.0 7,000 3,000 2,100,000 2,900,000 -800,000
18 3.0 40,000 5,000 6,666,667 2,470,000 4,196,667




INTEEL 8.5

2) =A

MERVREEIT o728 BFED I B, 6 BENIAZHEE L TV, 2 AZHE LTV E
FORFMEEFR 2T, L LY, 2 XA OGS ITIRE L TWD, 2 Crlakism
FE O A/ N S W RTINS 23 T 72un,

zR2 AAEHETLIERDINE

1 0.2 1,330 5,000 6,650,000 3,500,000 587,719 2,912,281

2 2.0 12,000 5,800 | 69,600,000 3,480,000 1,900,000 1,580,000

3 1.5 9,000 5,700 | 51,300,000 3,420,000 3,500,000 -80,000

4 6.0 36,000 6,000 | 216,000,000 3,600,000 2,600,000 1,000,000

5 3.0 15,000 6,000 | 90,000,000 3,000,000 2,550,000 450,000

6 1.0 4,500 5,600 | 25,200,000 2,520,000 2,640,000 -120,000
(3) E¥FT

2018 AT 8 AR N E T ORIERITo7-, Z D 8 FEF OB T L7- 3 T OREIEE T3
R, el U7zl SEEID BIRGE SN THE L2 &b, BIEEFZONRIT B S
T, REEFEE DR T TR 2 BA LT,

x3 BFEFERELELERORE

1 0.4 3,000 10,000 | 30,000,000 7,500,000 9,625,000 -2,125,000
2 0.1 850 15,000 | 12,750,000 10,625,000 9,000,000 3,750,000
3 0.2 50 10,000 500,000 250,000 750,000 -500,000
4 0.1 30 12,000 360,000 720,000 2,500,000 -2,140,000
5 0.1 40 8,000 320,000 266,667 3,000,000 -2,680,000
6 0.2 100 12,000 1,200,000 600,000 2,000,000 -1,400,000
7 0.2 1,500 10,000 | 15,000,000 7,500,000 9,625,000 -2,125,000
8 0.2 1,500 10,000 | 15,000,000 7,500,000 9,625,000 -2,125,000

‘\ MRFEATRS 23 15,000VND/kg ATFIZE TTF%




INTEEL 8.5

4 TFvF¥avy

2019 FFIC 1 BENR T vx a UOREEIToT-2 &0, BFEBETHRIELEZT v % a VoK
FMEAEFE AR T, el U720 . JEEHR ALE, AFEa A MTRE D0 | IR H R0 -
7.

R4 SyXanERELEERONE

105 20,000 2,100,000 2,100,000
2 005 127 20,000 2,540,000 5,080,000

-17,800,000
-8,974,000

19,900,000
14,054,000
(5) v—F vy

MEHY 21T BEOF T BENE—F v VARG L TEY, 6 BFET S BENIUSE E
F7o. HEFZOREGEMIE 17,000VND/kg & 72> TV 528, i EEN N 721 AU ZEE LI A
FIASD %,

#£5 E—F vy UERKELEEROINE

1 2.0 4,000 17,000| 68,000,000 3,400,000 3,200,000 200,000

2 0.5 1,000 17,000| 17,000,000 3,400,000 2,700,000 700,000

3 0.8 2,500 18,000| 45,000,000 5,625,000 2,956,250 2,668,750

4 0.5 1,200 19,000| 22,800,000 4,560,000 2,000,000 2,560,000

5 04 700 17,000 11,900,000 2,975,000 2,375,000 600,000

6 0.8 1,300 15,000| 19,500,000 2,437,500 3,625,000 -1,187,500
6) &8

WEAFEY & B i % bl L
7RI 1 0@ ThDH, FHME
MTHDHNIHTVEE—F Y
IBEFIEMCTH DX ¥ v L =
A LG U TAEEIT R RDE,
WoT, AFEARANET T 2H5
UMIIRFEATIRE 2322 E L7\ & IS
DFIAD 2N,

1 tEhEBEOREN
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