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Abstract 

 This Research aims to study the approach of the community toward decision to grow 

rice and economic crops, including resource allocation for using appropriately in plantation 

under the large plot agricultural system.  The study areas were in Phan district, Chiang Rai 

Province and the data were collected from sampling 400 field farmers.  The method used is 

developing mathematical model for crop growing in multi-objectives and multi-periods, 

together with agriculturist representative and experts with multi criteria decision making 

(MCDM).  This is to prioritize the importance of alternative crops and finding appropriate 

allocation of resources to achieve the targeted goal.  The result showed that agriculturists 

prioritize most toward criteria for Japanese rice growing, with weight of 0.179, followed by 

transplanted rice, glutinous transplanted rice, garlic, paddy sown rice, and glutinous paddy 

sown rice, respectively. The study’s result also showed that price fluctuation of crop 

products resulted in more use of land and labor in order to increase product to compensate 

low price and this also resulted in the higher opportunity cost of growing transplanted rice.  

Therefore, growing transplanted rice during in-season plantation is considered the most 

effective way while during off-season, either garlic and Japanese rice can be grown.  

Collective pattern for planning for using resources together in large plot agricultural areas, 

together with clear marketing target would bring about effective use of resources and reduce 

risk in revenue from fluctuation in price and uncertainty of yields from drought.  Moreover, 

technology development to solve the problem of lack of labor is deemed important 

approach toward the enhance of competitiveness of agriculturists in the future as well. 

 

Keyword: Large Agricultural Land Plot Guidelines, Rice, Multi-decision making, Multi-Choice 

goal Programming, Trade-offs 
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Table 1 sales price, quantity of output and production costs 

plan

t    

Price range(baht/kg.) 
itP  Yield (kg./rai) �

iY Cost (baht/rai) ijtC

Year 

2015/16 

Year 

2016/1

7 

Year 

2017/1

8 

Soil highly 

suitable(S1

) 

Soil 

moderate 

suitable(S2

) 

implan

t 

care harves

t 

C 14.31-16.07 14.31-

16.07 

11.64-

14.25 

902-1,066 922-1,127 2,852 938 1,117

V 14.313-

16.07 

14.313-

16.07 

11.64-

14.25 

786-825 802-871 1,170 2,62

4 

945

B 12.42-13.36 12.42-

13.36 

9.92-

12.69 

1,017-

1,202 

1,017-

1,202 

1,975 1,04

0 

1,404

E 12.42-13.36 12.42-

13.36 

9.92-

12.69 

908-926 927-981 1,936 1,27

7 

1,996

J 9.5-12.30 9.5-

12.30 

9.50-

12.30 

810-830 806-818 1,800 3,17

3 

1,100

G 10.0-25.0 10.0-

25.0 

10.0-

25.0 

945-1,035 956-1,068 8,252 5,03

3 

1,851

Source: field survey and data from Department of Internal Trade, Chiang Rai Province, 2019 
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 26    98    10   

 42    69   5    624    

  

3,996,659.2 -19,983,296 . /   

 .    121,816 – 1,763,600 . ./  � ijCWU  

( , 2557)  Table 2  

     

      Table 2 labor and water requirement for crop cultivation 

plant 

labor requirement(man-

hour/rai) ijLQ  

water requirement 

(cubic meters/rai)

� ijCWU  implant care Harvest

transplanted rice (C) 42.32 3.95 11.24 159.75 - 255.5 

paddy sown rice (V)          5.63 4.77 15.50 159.75 - 255.5

glutinous transplanted rice (B) 19.13 4.45 22.0 177.5 - 284.25 

glutinous paddy sown rice(E) 10.76 3.84 39.02 177.5 - 284.25

Japanese rice(J) 4.00 15.33 11.00 137.5 - 237.5

garlic (G) 18.00 4.80 20.53 120 - 133.75

 Source: from field survey and calculated. 
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(maximum equity)   (maximum 

efficiency)     (0,1)  Chebyshev goal programming (CGP) (

  Minmax goal programming)  weighted goal programming (WGP)  ( ) 

 ijS B   0  1  iR x    

    
 

 (Fuzzy Analysis Hierarchical Process: FAHP)  

   

  6  (  

 )  

 FAHP  

 Figure 1 (goal)  

   6  (alternatives)   

(Rice_C)  (Rice_V)  (Rice_B)  (Rice_E)  

  (Rice_J) (Gar_R) (Weight) 

    

 0.179         

  0.171 , 0.169 , 0.161 ,  0.155  0.153  

(ES) 0.74  (ENV)  0.26  

 (sub-criteria)   3 

  (P) 0.28   (G) 0.17 (C) 0.16 
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Figure 1 Hierarchical analysis to sustainable agricultural production planning return 
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Figure 2 Total 3 year Net Return at various  of price and yield (at 0.15  ) 
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 (J) 

 (B)  224,361  

 1 

(pessimistic)( ) 

  (
itjArea ) (

i t jH iL a ) 
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 37.1 /  (Table 3)  1,701 /  
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  (System of Rice Intensification) 
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Table 3 The used of inputs, resources and return from model compare with current situation 

 Current

situatio

n 

Model 1 Model 2
    0

0 0.1
 

      
  

0.5
0.3 0.4

 
    1

0.9 1
 

0.15 0.25
    0.15

 

1. Total area for growing rice at 

the highly and moderate suitable 

  1.1 Total area of the farmers 

who have joined the rice large 

plots (rai) 

  1.2 Total area of the farmers 

who have potential to joined 

the rice large plots in future (rai) 

4,358

 

858 

 

3,500 

377 –

3,092 

 

38 - 858 

 

15 – 

2,313  

93 – 3,560

 

14 - 838  

 

    15 – 

3,500 

 

86 – 

4,240 

 

7 - 788 

 

10 – 

3,500 

 

86 – 4,240

 

14 - 858 

 

14 – 3,479 

2.Water requirement for 

cultivation (million cubic 

meters/month) 

-

 

0.06 –

0.63 

 

0.04 – 0.63

 

0.1 – 0.63 

 

0.63 - 1.27

 

3. Amount of household labor 

(person/month) 

1,701

   

 

4. demand for hire labor 

(person/month) 

 40 –

1,540 

25 – 1,643

 

48 – 

2,851 

28 - 1,415

5. average return of agriculturer 

household (baht/ 3 year) 

    5.1 transplanted rice (C)           

(in season) and garlic(G) (off 

season)  

    5.2 glutinous transplanted 

rice (B)(in season) and garlic (G) 

(off season)  

    5.3 glutinous transplanted 

rice (B) (in season) and Japanese 

rice(J) (off season) 

225,972

 

257,000 

 

270,000 

 

224,634 

 

157,328 

 

 

 

 

 

 

 

178,385 

 

268,497 

 

 

 

224,361 

Source: from field survey and calculated 
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( )

  55  

  

  

( ) ( ) 

(efficiency)  ( ) 

( ) 

  

(decision maker) 

(efficiency)( ) (equity) ( )      

  .  .                     

67  (  858 )  3,500  (  4,358 )              

 4,358  

 225,972 / 3                     

( )     1) (C)( ) 

 (G) ( )  2)  (B) ( )  (G) ( )  3)  

(B) ( )  (J) ( ) 

 

 

. 2562. .  1   

 2562,  http://www.dit.go.th/ChiangRai/content.asp?deptid=24&catid=10806  

. 2557. (Kc)  40 .  1  2560,  

http://water.rid.go.th/hwm/cropwater/iwmd/index_th.htm. 

. 2550. “    ”. [ - ].  

  : . 

. 2556. .  1  2558,  

http://chiangrai.mol.go.th/labour_statistic. 
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