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Chapter 1  

Introduction  
 
1.1 Rationale  

 Sugarcane is one of the major economic crop in Thailand, total planted area of 
sugarcane in Thailand is the 5th biggest in the world from Brazil, India, Cuba and China. The 
main cultivation area in Thailand is in Karnjanaburi, Supanburi, Udonthani, Chaiyaphoom, 
Nakornratchasima, Konkaen, Kampangpeth and Nakornsawan province. Total planted area of 
sugarcane in Thailand is accounted as 60% of the total cultivation area in Thailand.  In the year 
2005, Thailand was the 2nd exporter of sugarcane; total export value was 29,541 million Baht. 
The main export market is in Japan, South Korea, Indonesia and Malaysia.   

In the past, there were many conflicts on data accuracy of yield per rai between 
organizations. The problem occurred by the different sources of information and survey method 
conducted by each organization. Therefore, OAE with the cooperation of JICA ASEAD Project 
applied the crop cutting survey method on yield per rai and expect to help increasing more 
reliability of data rather than other survey methods.  

1.2 Objectives  
 1) To study sugarcane crop cutting survey method and also apply the survey method of 
other crops with sugarcane.   
 2) To study and implement the survey method in order to match the area, age and 
variety.  
 3) To gain information of the actual yield per rai in 13 provinces of Thailand. 
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1.3  Working plan 
Period of sugarcane crop cutting survey is on the middle of December 2006 – middle of 

February 2007, as the following table: 
 

                 
Activities                 

 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
1. Survey preparation                 
2. SorKorThor training and field survey                   
3. ROAEs follow up the survey result from 
SorKorThor  

                

3. ROAEs record data through web data system                  
4. Analysis and summary of data                  
5. Survey report                 

Picture 1: Working plan for sugarcane crop cutting survey, year 2006/2007 

 

 

 

 

 

 

 

 

 

Year 2006 Year 2007 
Dec Jan Feb  Mar
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1.4 Relevant parties  

Relevant parties and person who in charge of sugarcane crop cutting survey are as 
follows: 

 
 
 
 
 
 
 
 
 
 
 
 
     
 
 
         
 

 

 

1.5  Sample size and random selection  

In this year, the sample size is determined as the same as the previous year 
sample size, in total of 13 provinces by 145 sample villages with 4 sample households per 
village.  

 

 

Determination of sample size (4 households per 1 village) 

ROAE officers gather all data and record through web data system

ROAE and CAI re-check data and analyze data 

Center for Agricultural Information (CAI) JICA ASEAD PROJECT 

Team committee determines for sample Project management team 

Survey by SorKorThor Survey by ROAE officers

Regional Office of Agricultural Economic (ROAEs)

Survey report by CAI  
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1.5.1 Sampling method 

1) Primary sample: Use the same sample village as previous year operated by 
ROAEs.  

2) Secondary sample: Randomly select sugarcane household, it is responsible 
by ROAE Officers or SorKorThor, start by listing of total household in the sample village and then 
random for 4 sample households per 1 sample village. Suppose in the listing has few amount of 
households, then make the list of household by the nearby village in the same Sub-district.   

  
1.5.2 Determination of sample and field survey operation 

1.5.2.1 Determination of sample in each sample village 
                1) For the planted area of sugarcane year 1, 2 and 3, determine 4 sample 

households as follows:  
 Sugarcane year 1      Æ 2 sample households 
 Sugarcane year 2      Æ 1 sample household 
 Sugarcane year 3 and over Æ 1 sample household 

   2) For the planted area of sugarcane year 1 and 2, determine 4 sample 
households as follows: 

 Sugarcane year 1  Æ 2 sample households 
 Sugarcane year 2  Æ 2 sample households 

 3) If there is only 1 year of sugarcane planted area, determine all 4 
sample households as the same plant age.  

 1.5.2.2 Determine 2 survey spots for each sample household by using 30 
paces method, by walking 30 paces along the field edge and enter the field by another 30 
paces. It is accounted as the most convenience method and it is widely use. 

  1)  Measurement and counting 
3 Find the density of sugarcane planting by measurement the space and 

planting row (3 rows, 2 spaces) 
3 Counting of sugarcane plants in the length of 3 meter  
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  2) Weighing  
  Cut sugarcane plant in the length of 3 meter (only 1 row in the survey 

spot), weighing for sugarcane production and counting number of sugarcane plant.  
  1.5.2.3 If ROAE officers operate the survey themselves, then take the 
sugarcane production back to the office in order to find the weight loss during transit by doing 
as the methods in Form 6.  

1.6 Survey operation by Local Agricultural Economist (SorKorThor)  

1.6.1 Selection process of SorKorThor 
 Qualification of SorKorThor is knowledgeable, able to operate crop cutting with accuracy 
and have experiences in related field.  

1.6.2  Roles and responsibility of SorKorThor    
 1) Attend the crop cutting survey training organized by OAE 
 2)  Study survey manual and prepare for the survey 

3)  Listing of household’s name who planted sugarcane in the village (Form 1) 
 4)  Random of sample household by using the “Random Table” (Form 2) 

  5)   Contact sample household and clearly explain the objective of crop cutting 
survey and interview for the information according to the survey form. 

6)  Select sample field by using random table (Table 3 & 4) 
7) During the harvesting season, contact sample household and ask for the 

cooperation 
8)  Checking for the accuracy 
9)  Keep all documents for submitting to ROAE Officers according to the 

appointment. 

 1.6.3 Attend the training  
The training is helpful for SorKorThor in order to be skillful and have confident to 

conduct crop cutting.  Contents of the training are as follows: 
 1) Survey procedures 
 2) Definition, questionnaire, survey form and data recording 
 3) Field survey practicing    
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1.6.4 Tools and equipment 
 The equipment for the survey will be 20 kg. scale, measurement tape, calculator 

and others. It is all the belonging of Government; therefore, SorKorThor have responsibility to 
take care of it and return to ROAE officers after termination of the survey.     
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Chapter 2  
Actual Measurement Method for the Area Survey 

 
 In the past, there were many bias and data errors from the non-sampling error, 2 reasons 
of data errors are as follows:   

: Error by sample farmers, they were not answering all the facts according to the 
questions, they afraid of taxation assessment; therefore, there were unmatched of data.   
 :  Error by the mistake of data recording and uncompleted of survey note 
 The above error problems called “Interview Errors”, there is the way to reduce those 
errors by Double Sampling Method, and it makes the estimation to be more precise.   
 

Double Sampling Method: It is a sampling survey by area measurement after the 
information gained. The officers must do a sampling after the interview and re-check the 
accuracy of information by area measuring.  The result will be confirmed, reliable and précised.  

There is the formula for the correction as follows:  

  
∑

∑

=

== N

i
i

n

i
i

X

Z
r

1

1  

 
 

 

เมื่อ  rT̂  = Estimate value after correction factor  
T̂  = Estimate value from the interview 
Zi  = Measurement result of sample i 
Xi = Interview result of sample i 
n = Number of sample from the Double Sampling Method 
N = Number of sample after the interview 
r = Correction Factor 
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There are 2 methods for the area measurement:    

2.1 Area survey by Heron’s Formula 
It is the area calculation by using Triangle formula; it was discovered by Greek about 

1,000 years ago. The calculation formula is as follows:  
Let’s each side of triangle equals to a, b and c 

therefore, the triangle area will be equaled to:  

))()(( csbsassA −−−=  
  A = Triangle’s area    
  S = semi – perimeter 
 by S =                      

 

If it is the trapezoid shape, then we can divide the trapezoid area as 2 triangle shape and then 
calculate for the area one by one by using the summation of 2 triangle area. (As picture shown 
below)     

 

A2

A1

  ฐาน

height

 
  Total  A  =  A1 + A2   Triangle area = 1/2 (base X height) 

 Picture 1: Square shape   Picture 2: Triangle shape 

 If compare Heron’s formula with another formula “Triangle area = ½ (base x height)”, it is 
found that Heron’s method is more convenience than any other methods because the surveyor 
doesn’t have to enter the field in order to find the triangle’s height. Entering the field might ruin 
the production in the field.      

 

base
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2.2 Area survey by Offset Method 
If the sample field block is a square shape, it will be easy and convenience for 

measurement. In some cases that field blocks are in different shape, unspecified shape, bended 
shape; therefore, using Offset Method could help. Heron’s method alone is not suitable for the 
variety shapes. The Offset Method is as follows;  

Draw a line to cover most of the area, and then calculate the area inside and outside the 
lines. It means matching of outside area with inside area to be equal (as picture shown below is 
the Offset Method).  

After used the Offset Method, then use Heron’s formula to calculate the area of triangle 
shape again. By using Heron’s formula, the estimated number of area will be closed to the 
actual size of area and it is able to practice easily.  

In summary, the Offset method is the matching of area inside and outside the line and it 
helps in order to easily apply with Heron’s method by calculating for the triangle area later on.  
  
 From the above, the necessary equipment for the Offset method is measurement tape 
and stakes. When measured for the length, width and diagonal of the area, the number will be 
used for the calculation of the planted area later on. This method is considered as the most 
convenience and practical as well as the result will not be distorted from the fact that much.    

 

A
a B

C

c

D d

86mm

51mmm

86mm

51mm94mm

b

 
 

Picture 3: Offset Method  
 



 10

Chapter 3  

Crop cutting survey method  
 
 Office of Agricultural Economic (OAE), Center for Agricultural Information (CAI) and 
Regional Office of Agricultural Economic (ROAE) with the cooperation of Government of Japan 
and JICA experts assist in the improvement on crop cutting survey method by developing the 
sugarcane crop cutting yield per rai in order to have the most reliable and precise data.  
 

3.1 Estimation of yield per rai by crop cutting survey method 

Crop cutting is the survey method based on the sampling, measurement, harvesting, 
weighing and estimation. It is one of the best methods that estimate yield per rai by the 
systematic way and it is prove that there is a high degree of validity.  

Crop cutting is use for the estimation on yield per rai in the certain area such as province 
and district; it is not for any particular farm field. The data that obtained from sample spots in the 
sample fields, it will be used for statistical estimation. In another hand, from each sample spot 
we can obtain yield data and it can be used for the yield estimation in the sub-district, district 
and province. It is similar to normal survey by collecting data, data processing, data estimation 
and data analysis in order to use for the estimation of provincial and country level.  

It can be found mistakes in crop cutting survey as it occurs in other survey methods, it 
happened because the non sampling error during conducting crop cutting, such as combine 
harvester loss error, moisture rate, listing error, calculation error.  

1. Listing of village  
2. Sampling village 
3. Listing of household in the village 
4. Randomly select farm household and clearly explain objective of the survey to 

 farmer 
5. If there are many field blocks in the sample field, then randomly select 1 field block 
6. Check for the actual harvesting period and make appointment to farmer for 

 conducting crop cutting survey.  
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7. Randomly select survey spot by using random table  
8. Measurement of the planting row length 
9.  Making of crop cutting frame by measuring 3 meter of planted row length 
10. Counting of sugarcane plant tree and keep the production in the survey spot  
11.  Weighing of production 
12. Estimate yield per rai 
13. Analyze data and summary 

3.2 Definitions  
 1) Village means the village that has sugarcane planting in the village area and be able 
to harvest the sugarcane production in October 2006 until September 2007.  
 2)  Sample village means the village that has sugarcane planting in the village area and be 
able to harvest the sugarcane production in December 2006 until February 2007 and the number of 
farming household must be at least 5 farming households.   
 3) Sugarcane farm household means the household having at least one member who 
planted sugarcane and having the farm field in the sample village. In case of Company limited 
or Partnership limited who planted sugarcane they must have the farm field in the sample village 
and/or nearby village as well.  
 4)  Sample household means the farm household in (3) which will harvest the crop 
during the survey period of December 2006 - February 2007.   
 5)  Sugarcane farm field means the sugarcane farming area in the same farm field. If 
there is a clear division by road, pass, stream or canal, it should be distinguished as a different 
field. In case of different plant age (year 1, year 2 and year 3 or over), it should be distinguished 
as a different field. 
 6) Unplanted area means unplanted area in the sugarcane farming area, e.g. road, pass, 
stream, canal, termite hill, other trees and etc. 
 7) Growing condition means the estimated condition of the crop production compared 
with average production in normal years by the opinion of the owner farmer. 
   1 = Very poor 
   2 = Poor 
   3 = Normal 
   4 = Good 
   5 = Excellent 
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 8) Production per rai means the weight of sugarcane production from the harvesting 
area of 1 rai or 1,600 square meters, gaining information through; 
  / Interview of sample farm household  
  ☺ Calculation on crop cutting survey  
  Production unit is as ton (2 decimal points) 

 
3.3 Survey procedures 

Crop cutting survey for sugarcane is not complicated in practical because the 
procedures of survey are similar to other crops such as cassava. The objective of the survey is 
to find yield per rai of sugarcane in 13 provinces, it is expected that the result from crop cutting 
will be useful and effective than any other survey methods.  

The procedures of survey are as follows:  
 
 
 

   1. Sample frame (Frame)     Use the sample frame list from the previous year 
       
       
     
         

   2. Determination of sample province  Consider the main planted area in each province 
      of each ROAE (1-3 provinces for each ROAE)  

 
 

      3. Primary sample     Determine for 145 sample villages with 580  
      sample households from total of 13 provinces   
      (as shown in table 1 in the appendix) 
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4. Secondary sample    Use systematic random sampling after listed of  
      household name list, total of 4 sample households per 
      village will be randomly selected by the plant age as  
      following:  

  Year 1 = 2 sample households 
  Year 2 = 1 sample household 
  Year 3 = 1 sample household 

 
     5. Crop cutting survey    
      in the sample household    -  Study the survey method in detail  
      -  Study all the manual and survey note 
       - Prepare tools and equipment to be ready 
 
 
     6. Sample field    Random Selection of sample field from each  
      sample household, it must be made through the 
      sampling method by using Table 2. Age of  
      sugarcane plant must be considered and  
      separated by plant age before selection of sample 
      field. There must be 4 sample households by the 
      plant age according to the regulation.  

 
 

      7. Sample spot     Use 30 paces method in order to find 2 survey 
      spots. 
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8. Conducting crop cutting survey  - Find the planted space: at the survey spot,  
      measure for length of 3 planted rows at the right 
      row (2 spaces).  
      - Weighing of production:  at the right row,  
      measure for 3 meters length, then count the plant 
      number, harvest the production and weighing. 
        
       
   9. Submitting of survey note   ROAE officers make appointment to SorKorThor 
      for submitting of survey note. 

  
             
  
   

10. Preliminary check on data   If found out any wrong data, let’s ROAE officer
      re-correct data before processing of data.  

 
 

 
    11. Estimate yield per rai    Data from each province will be calculated by the 
      formula (as formula shown in No. 3.4) 

 
 

     12. Data processing and     
          data analysis    Use web data system in order to process the  data 
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      13. Re-Check data     
      and re-analyze data     CAI and ROAE re-check the accuracy of data and     

re-analyze data 
 

 
   14. Report of survey result    Report of survey result by CAI 
       
 
3.4 Estimation of yield per rai 

1) Formula for estimation of yield per rai in provincial level  
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  X  =  Estimate value of yield per rai in provincial level   

  m =  Number of sample village in a province   

  n = Number of sample household per 1sample village    

  ijX  = Yield per rai of sample village No. i, sample household No. j 

    

2) Formula for variation of estimate yield per rai 
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