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H I G H L A N D  R E S E A R C H  A N D  D E V E L O P M E N T  I N S T I T U T E
( P U B L I C  O R G A N I Z A T I O N )



 
  

 
  

  
 25   

1. 

  (Local variety) 
     

 60  
 36.67   

   (1) 
 (2)  (3)  (4)  

 (5)  (6)   (7)  
  

 
 

1. 
 1.1    429  

  262   167 
 1.2  

 6        
    

 
 1.3   

. . 2561   
 66.3  CMU-L3 

 1 

 2 

18   ( )
 . . 2562



 693   . . 2562  4  
  ( )    

 40   
  CMU-B2  30  373 
 1.4  5   

3,000  100         
 63, 104, 87, 116  127    E  9.7-10.7 
 100 

2. 
 2.1  . . 2561  

  103  67
 2.2  . . 2561  2.56  

  
  10.4, 35  44 

 2.3  cut and ll  
. . 2561 (  1)   920  

 780  
 500   820 

  . . 2562  2  3    ( ) 
 ( )  ( )

 3  Cut and ll: 
  2

 4 
 

 2.4 
  10   . . 2562 

 3   400 MSL ( ), 800 MSL 
( )  1,000 MSL ( ) 

3. 
  

 3.1 
 . . 2562 

 5   (1) BA3 × CMU-B2 (2) BA3 × 
CMU-L2 (3) JPD1 × CMU-B2 (4) JPD1 × CMU-L2  
(5) JPD1 × PTT1 

 90-100   
 (JPD1) × 1 

(PTT1)  
 (JPD1) × CMU-L2  

 JPD1 × CMU-B2 
 16.2    

19

1

  ( )
 . . 2562



14.0    BA3 × CMU-L2 
 30.0    BA3 × CMU-B2  27.4 

 
 3.2  . . 2562   18  2562 

 17  2562    19  2562 
   22  2562 

  

1.   2   
2.   3      CMU-L3
3.     
2    (JPD1) × 1 (PTT1)  (JPD1) × CMU-L2
4.   1   

1. 

 1.1   . . 2562   . . 2563 
  1) 
  2) 
  3)  (Yield trails)
  4)  cut and ll 
  5)  
 1.2 

   
( )  
2. 
 2.1    

 
 2.2    “ ” 

 2.3   2     

3. 
 3.1  

  2    
 3.2  E  

20   ( )
 . . 2562



2. 

   
 . . 2562  

 

  
 

1. 
 1.1  THC  8  4    F-RPF1, 

F-RPF2, F-RPF3  F-RPF4  7  18.90, 18.75, 16.35  21.40  
 21.75, 22.82, 18.97  26.13  

 1.2  THC  6  3    O-RPF1, 
O-RPF2  O-RPF3  5  18.50, 17.44,  18.63   

 6  26.10, 23.34  23.23  
 1.3  THC  2 

   20   8 
 1.4  Monoecious  Monoecious 

  37  13 
 1.5  CBD  23   CBD 
 1.03-6.29   THC  (1.0 )  0.04-0.46  

 CBD:THC  2
 1.6     

  7.018  510  2,457   30   
  3,004.018    

 10  3 
2.  
 2.1  4  2  CBD 
 2     RPF3  2 

 (7.57 )  CBD  (0.666 ) 
   2  RPF2 (6.29 )  

 CBD  RPF3  CBD (0.983 )   
 CBD  120   THC ( ) 

 4      THC  
1   THC   0.010-0.071   
THC   0.015-0.059 

21

1

  ( )
 . . 2562



 5   6  

 7  4  2  CBD 
   

 8 
    

22   ( )
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 2.2  
 2      

   3.41 
 2.41     20  (188.20  120.00  

)  40  (65.33  98.67  ) 
 

  2563

3. 
 3.1  3   
  
  1)  

 16  
  4  

   133.01   156.33  
  123.73     

10.57 
  2) 
      

  
    

     
    25.4    

 900-1,000  (    ) 
 (    )   

  
  

 9 

23

1
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     2   Staphylococcus aureus  
Escherichia coli  2  

 80   70   

 
 3.2 

 
 

 50  
 10  20  

 100 
 

  
  

   
21      4  (  3 

 6  84-4  86-5)  ( )  1  
(  60)  ( )  9  (CTO 11 CTO 13 CTO 21 CTO 22 CTO 31 
CTO 34 CTO 38 CTO 63  CTO 66)    1  (SKT 1)   
3  (SK 1 SK 2  SK 3)   3  (NK 1 NK 2  HT 1)

4. 
 4.1  (sib-mating)  7 

(S7)  10   (progeny test)
 4.2  (Synthetic variety)  1 (Syn1)  1  
 (Syn0)   

 (Syn1)

 10 

 12 

 11 

24   ( )
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1.  THC    8  3 
2.  THC    6  3 
3.  THC    2  1 
4.  Monoecious  1 
5.   1 
6.  CBD   1 
7.   

 5  . . 2559  1 
8.   1 
9.   2 
10.  7  10 
11.     3 

1. 
 1.1   . . 2562   . . 2563 
  1)  THC   2  
2 
  2)  THC    Monoecious 

 10 
  3)  THC   CBD   1 
  4)   2 
  5)  THC   7 
  6)  (inbred line)  8 (S8)  15 
  7)  (synthetic variety)  2 (Syn2)  1 
  8)   1 
  9)   1 
  10)   1 
  11)   2 
  12)   1 
  13)   1 
  14)   4 
 1.2 
   
( )  

25

1

  ( )
 . . 2562



2. 
 2.1  “  ( )... ”  5-6  2562   

      340  
 48   88   154  

 . 50 
 2.2  “  ( )   ?”  .
 2.3  “  (Hemp) ”  .
3. 
 3.1  THC  (THC strip test)  THC 

 175 
 3.2  THC   720 
 3.3     

  8 
4. 
 4.1 
  1)    (Hemp) . . 2562 

 30  2562
  2)    5 (  2) . . 2562 

 30  2562
 4.2  “ ”

26   ( )
 . . 2562



3. 

   
 . . 2559  75.4   9.5   8.2  

   
   

    ( )  
  80-100   
 E   3  6  

  
 

1. 
  3  5    
  100    (P < 0.05) 
  100   33.6-38.6   49.9-61.8   

  100    100  
  20.4-23.8   

  306.6-418.2   
  27.1-36.4   
  104   40,  38,  41  

 63  418.2, 400.6, 400.3, 398.1  389.8  

 13  14 

2.  
  3  5   

  138.3-204.6   11  
 17.7  

27

1

  ( )
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   100     
(P < 0.05)  25.4-39.4    11, 67  13 

  45.9, 23.3  10.7    
100   15.2-19.0   100  

  25.0-17.1   494.4-710.1  
 11  67   35.2  13.2  

 15 

 17 

 16 

 18 

3.  
 3.1   3   

 (80-100 )  (100-120 )   120 
 3.2   250-720   TK 3 

  1.94  1,000 
 3.3   (Screw press)   26.6-36.8 

   LPU1   NN10
 3.4    E   CR 2 (1.61 ) 

  3   CM 2 (61.21 )   6   CR 7 (31.00 
)

28   ( )
 . . 2562



4. 
  5        
 4.1  4      

 2   10   
 4.2  4      

 1,065   20   
 4.3  4      

   -    
   3 

 4.4  
5     

  700   
10     

 40 
 4.5  1  

    
 

  
 

 19 

 20 

29

1
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1.     1 
2.   1 
3.   1 

1. 
 1.1   . . 2562   . . 2563 
  1)   

  2)   3
 1.2 
    20  28 – 29  2562 

     
-    47  (1) : 27-32.

2. 
  

 . . 2563

4. 

 
  28  

 26  
 600-800   80  
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   (Specialty coffee) 

 (Single origin)   
1. 
   5    A5, A7, 

A10 ( )  A42, A58 ( )  
 ( )   20   2×2  

  A5  20.1  A7  22.5   A10  
20.5   A42  18.5   A58  20.8 

  4  
 8   12    20  

 3  12    20 

(mm) (cm) (cm)

1.  (AK) 50.2 157.5 161.0
2556

2.  (IN) 51.5 152 156

3.  (PM) 44.3 145.0 154.9
2557

4.  (TT) 48.7 162.9 160.9

5.  (PO) 15.0 80 75

2560
6.  (HNK) 20.3 94 89.6

7.  (MLN) 19.8 103.9 95.4

8.  (HSP) 19.0 106.8 96.8

9.  (PT) 15.1 82 70

256110.  (MPK) 14.5 84 79

11.  (MSL) 15 86 80

12.  (WW) 18.9 101.3 90.9

*  20   2562

31

1

  ( )
 . . 2562



  2562  4   8 
    69    (AK1, 

AK2, AK3, AK4)  18   (IN)  11   (TT)  20  
 (PM)  20     (AK)  3,892  

 (IN)  3,813   (TT)  3,837   (PM) 
 2,562   (Cup test)  40  

  9  (45 )   87  
 (Specialty coffee)  Specialty Coffee Association Of America (SCA)  

11  (55 )    7  (35 ) 
  13  (65 ) 

 21  (TT)  (PM)

 22  (MLN)  (HSP)  (HNK)

 23  

32   ( )
 . . 2562



2. 

  
 (Specialty Coffee)   Specialty Coffee  2,000  

 10      
    

  9    11   
3    (Wet)  (Dry)  (Honey) 

  (Cup test)   (Dry)  15  (79 ) 
 80    (Specialty coffee)  

4  (21 )   (Wet)  16  (84 ) 
  3  (16 )   (Honey) 

 8  (42 )   11  (58 )  
 3  80   

Specialty Coffee Association of America (SCA)  
(Specialty coffee)  (Single origin) 

 24  

 25  (Specialty coffee)

33

1

  ( )
 . . 2562



3. 

  
 

   3   
 7.45   1,490-3,790  

  (Best Practice)  
Microclimate     

    
 

       
 3.1  

  3   
    1      

  
    

   1.5×2   
6×6   8×8     1 

 2   1 
  2   

3    ( )    3 
  

   
    

  2   
 3.2   

  (Training and pruning)  
    

   
 1   2  3 
  

 
 

  
  

 

 26 
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1.   2 
2.   20 
3.  

 1 
4.   1 

1. 
 1.1   . . 2562   . . 2563 
  1) 

  2) 
 

 2563
 1.2 
  

 ( )  
2. 
   

3. 
   3  

 27  (Best Practice) 

35

1

  ( )
 . . 2562



5. 

 
  GAP  

 635   1,555.74   1,625.65   47.69  
( , 2560)      

     
   

   
   

   
 

 
       

 
  

   

  8  
         

 
  

  
1.    
    

 15   
 20  20   7     

 7.90 12.86  20.78 

 28  29 
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2. 

   200 
 20    200  20  

 1  100  
20   7  

 
 20 

3. 

 
 

 30  
2  200  20 +  3 100 

 20 +   300  20  
 

 
  32.20

4.  

 

 
 7  

 300 

 30 

 31 

 33  32 

37

1

  ( )
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5. 
     100 

 20    
 95.56 

6. /
 /   

   F2   F3  

 
1.     1 
2.   1 
3.   1 
4.   5 
5.   300 
6.    1 
7.   F2   F3   5 

1.   . . 2562   . . 2563   F2 
  F3 

2. 
  
( ) 

38   ( )
 . . 2562



6. 

 
    

    500  (MSL) 
     960-1,200 

 720 MSL     
   
     
  

 3    3 
 . . 2561    

  
  

1.  3 
  3    (300 MSL) 

 (700 MSL)  (1,000 MSL) 
 2561  5   Sp 61, Churamaru, Narutokintoki, LR_Okinawa  Beniharuka 

  29  2562   
10  2562  23  2562  

  (  1000 MSL) -  
 (500-700 MSL)   (250-500 MSL) 

 34  3  
 

39

1

  ( )
 . . 2562



2. 
   3   

 (Control)  8-8-8  7.5   9-9-18  15  

   29  2562   
10  2562  23  2562  (300 MSL)  Sp61 

 Churamaru   LR-Okinawa    
   (700 MSL)  Sp61 

 Churamaru   Narutokintoki     
   (>1,000 MSL)  Sp61 

     
 Churamaru   Beniharaka 

3. 
  2    

   3  
 21  2561  28  

2561    15  2562 
  60  20   

 4.41   33.33  
 47.55    6.97   20.21 

  8.01    
 64.81   14.70

 35 

4. 
  5  3  
 5   Sp61 Churamaru LR-Okinawa Beniharaka  Narutokintoki 

 150     
( )  

40   ( )
 . . 2562



5. 
  2  

 45    100  
     

  
1.  3  ( ) 

 5 
2.   1 /
3.   1 
4.   1 
5.   1 

 
1.   . . 2562   . . 2563 
 1.1  
 1.2   

 
 1.3  

   
  

2. 
  
( ) 

 36     37  

41

1

  ( )
 . . 2562



 7. 

 
    

70,927   98   
 /  

     

 
 

  
 ( ) 

  
1. 
  2    400  1,100 MSL   

   3.39  3.74   
 1,100 MSL     
 Diallyl disul de, Diallyl trisul de  Flavonoid 

 38   39  

2. 
 2.1  2    (800 MSL) 

 (1,100 MSL) 
  1)  800 MSL  25  

 20  20    995 
  2)  1,100 MSL  25  

 30  20   75   10 

 20    1,800 
 2.2     10  

 16, 30  40  

42   ( )
 . . 2562



1.  2     
 

2.  
 1)  25   30  20 
 2)  75   10  20 

1.  
 1.1   . . 2562   . . 2563 
  1)   
4 
  2)  

 
  3) 
  4) 
 1.2 
  1) 

 ( ) 
  2)  “ ”  .
2. 
    “   

 ”
3. 
 3.1   

 3.2 
 2    

 40  800 MSL  41  1,100 MSL

43

1

  ( )
 . . 2562



8. 

 ( )  . 
   . 

 33  
 15             

     
   . 

 
 (GAP)   . . 2561 

 
 645   17.65   

 
  

  
 

 
1.  :  55.02  

  ( )  
 8.38   58.75  

     8.53 
2.  :  38.25 

   
  19.43   3.64  

  11.70   34.05  
    

  ( )  
 3.18 

3.  :  
25.94     

  24.50  
 1.86    

  ( )  
20.45 

4.  : 
 35.14  42.79   

    
( )  24.18  27.40  

44   ( )
 . . 2562



5.  :  77.59 
   

  6.32  
  

 
6.  :  5.95  

 
    46.58  
 72.80     

  3.45 
7.  :  5.49  

   
 12.68   9.88  

   
   30.30 

8.  :  18.73 
  

   14.05  
 13.00   

     37.75  
 1.38   (

)  6.63 

1)  

2) 
  (best practices)  

3)  1   
 

4)  GMP 
 

 

  
   

  GMP 

45

1

  ( )
 . . 2562



 42 

 43 

46   ( )
 . . 2562



5) 

6)  
 GMP  GMP 

 
 GMP 

7)  
 

8) 
    

9)  
  

 
 

 
   8 

 / 
   

 20 

47

1

  ( )
 . . 2562



9. 

   
 

     
   

 
 . . 2557-2560  GA3 

    
 

 (Zoning) 
  

1.   3 
  Beauty Seedless  14  2562  4   

 1×4×0.5   0.8×1.2×0.3   9×16  

  Shine Muscat  3   
 1×4×0.5  

 0.8×1.2×0.3  
 2  2562 

 3   Shine Muscat  
Beauty Seedless  1×4×0.5  

 9.20  9.03 
 

2.  3 
 

 8 
  8  

 Beauty Seedless Marroo Seedless Fantasy Seedless Red Globe Flame Seedless Thompson Seedless 
Perlette  JG05  3  1)  
(480 MSL)  8  24  2561  16  2562  
15  2562  2   Perlette  Beauty Seedless  24  2562  4  

 Marroo Seedless Flame Seedless Thompson Seedless  JG05  Perlette 

 15  (39.33 )  (12 )  (3.50 ) 
 (18.45 )  2)  

(840 MSL)  8  23  2561  12  2562  
2   Perlette  Beauty Seedless  Perlette  15  (39.33 

)  (1.75 )   

 44  Shine Muscat  Beauty 
Seedless  3 

48   ( )
 . . 2562



 3)  (1,400 MSL) 
 8  4  2561  19  2562  3  Flame Seedless 

Perlette Beauty Seedless  Perlette  15  (39.33 ) 
  Beauty Seedless  (2.40 )  

 45  Perlette Beauty Seedless Marroo 
Seedless Flame Seedless Thompson Seedless 

 JG05 

3.  GA3   2 
  (680 MSL)  Perlette  Marroo Seedless 

 GA3  25 ppm  7  14   Perlette  5  
2562  58   GA3  41  

 (GA3 20 ppm  7 )  GA3

  GA3  50 ppm  7  14   Perlette  
31  2562  GA3 

 (TSS/TA) (24.68)  GA3 (19.65)
  GA3  50 ppm  7 14  21   Marroo Seedless 

 4  2562  90   GA3  
100   (GA3 20 ppm  7 ) 

 GA3

  GA3  50 ppm  7   Marroo Seedless 
 7  2562  134   GA3  296  

 (GA3 20 ppm  7 )  TSS (16.30 ) 
 GA3 (17.20 )

49

1

  ( )
 . . 2562



 46  Perlette  GA3 

 
1.   3  1 
2.  3 

  8  1 
3.  GA3   2 

1.  
 1.1   . . 2562   . . 2563 
  1)   . . 2563  

    Beauty Seedless 
 Shine Muscat 

  2)   
 3   . . 2563    

2. 
 2.1    GA3 

 2.2     GA3 

 2.3  “ ”  .

50   ( )
 . . 2562



10. 

 
  
  Passion fruit woodiness virus 

(PWV)    (2559) 
  . . 2561-2562 . 

   RPF No.1 

  . . 2560 
  14   . . 2561 

  
4   2    SG02-9  SG09-6  2   SG04-10 

 SG09-4   . . 2562 
 

1.  
 RPF No.1 ( )   

  RPF No.1  P-TC 1     
 (TSS)  (TA)  

(TSS/TA)      
 RPF No.1  

RPF No.1 
2.   4  

 RPF No.1 RPF No.3 Tainung P-TC1  P-TC2  
3   2562  (1)  (500 MSL) 

 2562  2563  SG02-9   
   

TSS TA   SG04-10 
 TSS  (20.51 ) 

 
TSS/TA  Tainung 

  RPF No.1  P-TC1 
(2)  (650 MSL) 

    SG04-10 
 (70.5 ) 

 RPF No.3  RPF 
No.1  Tainung  (3) 

 47 

51

1

  ( )
 . . 2562



 48  P-TC 1

 (1,000 MSL)    TSS 
 TSS/TA   TA  RPF No.1 

  P-TC2  P-TC1

 
1.   1   P-TC1
2.  3   2 

1.   . . 2562   . . 2563 

 1.1  3 
 2

 1.2  4   
 3   2

 1.3  (P-TC1) 

 1.4 
 

2. 
  
( ) 

52   ( )
 . . 2562



11. 

   
    2  5 

  
   

 
 

 
     

 
/    

1. 
  ( ) 

  
 3 

 2561  2562 
 ( ) 

 
  61.45 62.44  72.79 

  3 
  

 
 (TSS/TA)  L*  C 

 H   
 (TSS) 

 (TA) 
2. 
  Amity  ( ) 
    3 
-  2562     TSS 

 TA  TSS/TA  pH   
 (33.83 )   (39.82 )  

(41.32 )  
3. 

 
   TSS  TSS/TA 

    TA  
    TSS  TSS/TA 

 49   ( )  ( )

53

1

  ( )
 . . 2562



  

   
   

 2562 
  51-57  

 (53 ) 
  
   3 

   
 

 (8.72 )  (2.28×2.06 
)  (112.4 ) 

 
1.   

2.   1   
3.   1   
4.   1   

1.   . . 2562   . . 2563 

2. 
  
( ) 

 50  

 51   52  

54   ( )
 . . 2562



12. 

      
  

  
  3.5-4.0  

  
 

    Greening 
   

 .  
 

1.  
  8   15  

 7  3       /  
 3    (650 MSL)  

(890 MSL)  (980 MSL)  . . 2560-2562  1) 
  3     

  
   3    

   
  2)   

3       
 3)  

      2  
 

  3  
 3  

 3   
  

  Citripestis sagittiferella Moore Pyralidae 
  

 100   
100 /  1   31   24  

 
  

55

1

  ( )
 . . 2562



 5  (  100  20   1 )   2  

2.    8    
       

3   (350 MSL)   
(224.4 )  (650 MSL)   (211.1 ) 

 (980 MSL)   (140.3 ) 
 3       

    

3. 
 3.1    CLA 

  CTV   CLA 
   4  6  7  9  10  11  CTV 

 670   CTV
 3.2  
   IBA  1  
4.  
 4.1   95   6   

 5,240   80   1.53
 4.2   

 (   )      
  5.58 4.60 4.54 4.34  4.52  

 4.3    28.47   29.8  
 0.1   0.1   0.01 

 
1.   3  
2.   1   
3.  7  3   1 
4.   1    IBA 
1  
5.   1   

56   ( )
 . . 2562



 
1.   . . 2562   . . 2563 
 1.1  
 1.2  (  4) 

 3 
 1.3 

 1.4 
2. 
  
( ) 

13. 

     
  

  
   

12   2   Zephyranthes grandi ora Lindl. 
 Zephyranthes candida Herb.    . . 2561 

   
 2   

  

    Amaryllidaceae 
  80    

  
 

  
  

 
  20-30  

   
 

  

57

1

  ( )
 . . 2562



  
 

1. 
 1.1 
    Airie, Krakatua, 

, , Pink emerald  Full moon  2  
  3.80, 10.20, 

8.00, 7.60, 5.80  4.80  
 80   Pride of Singapore 

  2  
  8.16  7.60  

  6  
  Airie Krakatua   

Pink emerald  Full moon 
 2   Pride of Singapore 

  
2  53 

 54  32    7 

 1.2 
  
 8    Austratia candida, Krakatua, 

Crimson sunset, Eastern pearl, Bangkok yellow, 
Midas touch,   Heart throb  

 10-20-30 (EC 1.9 mS/cm) (100 ) 
+  

10-20-30 (EC 1.9 mS/cm) (100 ) 
 (   ) 

 55  32    8  
 10-20-30 (EC 1.9 mS/cm  100 / )

58   ( )
 . . 2562



 1.3  
     5±3  
 2    9    Bangkok yellow, 

, , Full moon, Eastern pearl, Crimson sunset, Pride of Singapore, Pink emerald  
Midas touch     

  20.60, 20.13, 37.46, 30.66, 42.60, 30.26, 32.73, 40.00  43.20  

 56  28  

 57 
  Red Lion 

 140 

 58   Red Lion 
 42 

2.  
 2.1   Red Lion 

 100  ETc  3   1   3 
(90 )   5.0   (Evapotranspiration rate),  (Crop 
Evapotranspiration, ETc)  (Crop Coef cient, Kc)   

  84-140  2.5   5.0  
 

59

1

  ( )
 . . 2562



 2.2   Red Lion 
 20    (71.2 ),  

(65.4 ),  (66.0 ),  (62.0 
),  (69.7 )  (66.0 ) 

 (49.1 )   
  (5.3  6.2  )   

     

 59 
  Red Lion  90 

 61  3   Carina

 60   Red Lion

 62  Carina 
 (  9)

 2.3 
  1)   Carina   2 (

)  (8.9 )   1 ( ) (7.6 ) 
 3 ( ) (7.5 )

60   ( )
 . . 2562



  2)   Carina  
 2 °C  3   (6.8 )

  3)  8–  
 Carina   8-HQS 200    2   4   CaCl2 

100   (10.0 )
  4)   Carina 

  2   (9.4 )  (8.4 )

 
1.   1 
2.   1 
3.   1 
4.   1 
5.   1 

 
1.   . . 2562   . . 2563 
 1.1 
 1.2 
 1.3 
 1.4 
2. 

  
( ) 

61

1

  ( )
 . . 2562



14. 

  
 ( ) 

  
   

 
  (2561)  

CIDR   100   
70-80     

 
 

 
   

    
  

1. 

  
 5   controlled internal drug release (CIDR) + GnRH + PG + eCG 
 ( xed time AI)   15   5  (  1) 

 5   controlled internal drug release (CIDR) + Gonadotropin-releasing 
hormone (GnRH) + Prostaglandin F2  (PG) + Equine chorionic gonadotropin (eCG) 

 93.3   100.0    15   5  
(  2)  100 

   ultrasound   1 
 60   66.67    

 2  100   55  

 63  64 

62   ( )
 . . 2562



2. 
  

 16  18   (TDN) 60  
 

   16  TDN 60 
   

L. plantarum  
 (pH)    L. plantarum J39 

    
 4   16   60 

 65  66 

3. 
 

 6  
 

    6   14.6±1.9  
 37.1±4.0   43.8   30.8  

  14   
 (12 )  13  14    

 2     
 18  

 13.04    1.25   90   
4.5   9 

63

1

  ( )
 . . 2562



 
1.    1 
2.   1 
3. 

  1 
4.   1 
5.   1 
6.   3 

 /  

    1 

 67  68 

64   ( )
 . . 2562



 69 

 71 

 70 

 72 

15.   

 
    

 
   

 10   (1)   
(2)    (3)    (4)  

  (5)    (6)  
  (7)   (8)   

 (9)    (10)     
 10    50   6   1  

5    5   1.0-1.5  
 0.8-1.2         

        (
)  35.6   27.7   

65

1

  ( )
 . . 2562



1.   5   10  
 (1)    (2)   (3)  

 (4)     (5)   
 3  

1)  500 MSL    5  
   0.007 

2)  500-1,000 MSL    
 5     

 0.011 
3)  1,000 MSL      5 

    0.013 /
2.   20  

  0.7    50   50-60 

 
  1 

   . . 2562   . . 2563 
1. 
2.  /  

    1 

66   ( )
 . . 2562



16. 

  ( ) 
  

   . . 2561 (  
, 2561)  
 ( )    

( + + )  
  

 
    

       
     

   
 3     

  (  30 ) 

 73 

 75 

 74 

 76 

67

1

  ( )
 . . 2562



  36.0 34.0 34.0   
  7.5    

  0.29 0.27  0.26  
 4       (

+ + ) 
  41   30     6.5 

     
     

( + + )  0.48 0.39 0.39  0.33  

 
1.   1 
2.   2 

1. 
  /  

    1 
2. 

   

68   ( )
 . . 2562



17. 

   
     

      
   

  (Ready to eat)  (Ready to cook)  
 

   
     

   
    

  
  

  
  

 5    
 (Sous vide)   

  
  9-point hedonic scale 

 (Sensory evaluation)  
   75   9-point 

hedonic scale 
1) 
2) 
3) 
4)   :   65 : 35
5)   :   65 : 35

     
    

   
 

69

1

  ( )
 . . 2562



 
1.    5 
2.    3 

3.  
   1 

1.  
 

2. 
    

 77 

 79 

 78 

 80 

70   ( )
 . . 2562



18. 

     (2558) 
  100   

   4 : 1   55.8   11.0  
   

 
   

 
  (2561)    

  
     

  
   

 
    

 (Premix)  
  

  
    

1)  
 

 2×5  
 5       

  
  

  600   
 150    400 

   150-180 
   84    

80 
 

  
  
   

   

 (100 )  
 50   15  

 6   5   10.15 

 81 

 82 

71

1

  ( )
 . . 2562



  (  60 ) 2   3   8   
0.85   17.3   2,800  

 ( -  60 )   68.7   10  
 13.4   (55 ) 5.5   2.4  

 17   3,140  

 83  84 

2.  (Premix)  
 (premix) 

      
  

20              
         

     
      15 : 10 : 15 : 15 : 20 : 5 : 10 : 10 

 
      

    22 : 3 : 20 : 10 : 20 : 10 : 15   
 1   100 

 
1.  

 2 
2. 

  20 
3.  (premix)  

  2 

72   ( )
 . . 2562



1.   . . 2562   . . 2563 
 1.1  . . 2563
 1.2 
2.  /  

   1 

19. 

    
   
     

 
 

   (2561) 
 5.5-7.5 

  
100  3,000    16.4-26.13  

 70  

  3.235-4.075   5.5-7.5  
 

  . . 2562 
 

    12-16  
 9-35   2-4  

 81-126   LED  9-14   10  
 ( )  90-130     

       LPG 

 3   30-60 
  8   10  

  hammer mill   
6.5    8   (Pulley) 

73

1

  ( )
 . . 2562



 2.5   4   2,000 
  0.54 

 
1.   3 
2.   2 
3.   1 
4.  

  1 

 /  
    1 

 85 

 87 

 86 

 88 

74   ( )
 . . 2562



20. 

 (Pollinator)  
  

  (honey)  
 5    (Apis dorsata)  (Apis orea)  

(Apis andreniformis)  (Apis cerana)  (Apis mellifera)  2   
  (apiculture)  (  , 2555)

   
    1,202.5   112,571   

 3,684   57,847   10,814.25   544,608.10  
( , 2559)   (2560  2561) 

  3   
    

  172.50   50.59   
  55.03-80.32   

  
 

    
 20.73-21.55    21  

   (  211) . . 2543  . . 2562  

    

 

  
-    2 

 
  

1. 
   

 1)   
 

 254  
 164   

53  2)   
 154    47  

 14.17  3)   90 

 89 

75

1

  ( )
 . . 2562



  98   317.41  
 

 68 
2. 

 2.1  
 

   2.0-2.5 
   34.0-34.5 

  70-75  
 

  
 90   

 ( - )    
257  361     
( )  189  87   205 

 54   
 80 

 100  
  

 2,827.00    
 ( ) 1,736.67  660.67    

 1  
 3  

    
( )  17.03 18.27  16.90    21  

   
  

 4 

 (%)  ( )  ( )

17.03 5,210 1,736.67

18.27 8,481 2,827.00

 ( ) 16.90 1,982 660.67

 2.2  
 -    (Apis cerana) 

  ( )      

 91 
 90 

 ( )*

**

***

76   ( )
 . . 2562



 92 

 84-105  80   strainer

 
1.     2   

    2 
2.   1 

3.   1 

1. 
   . . 2562   . . 2563 
 1.1  

 1.2   

 1.3    
 strainer   

2. 
 2.1    

 . . 2563  500    .
 2.2  “  ( ) ”  .

  

 
 -   

 -    
 84-105  

 3-4    
  

  
 80   strainer  

   2-3  

77

1

  ( )
 . . 2562



21. 

  
   . . 2561   165.34   21.44  

 176.63   16.55    31.34   4.97  
    

 
 

    
 

  
1.  

  
 Best practice   

 90   
 20    ( )  1.3 

  1.5   
  P  K 

  P  K  1   15-0-0  
1.87   2  15   2  1  ( )  21-0-0  
2.12   3   10   3   25-7-7  2.5   
10   10 

 Best practice  
 90    1.0-3.7 

 
  10    P  K 

  P  K   4  
 15-0-0  2  100   10   5-8   25-7-7  1  

 10 
2.   
 

  (2532)  
   2.0  1.5 ETc  1.0  

0.5 ETc   2.0  1.5 ETc 
 1.0  0.5 ETc  

 1.5 ETc  2.0 ETc
  (100  FC)  75  

 50  25  FC 
 (Deveci and Celik, 2016) Fischer (2014) 

78   ( )
 . . 2562



    2  
  4 6  8  

 
  Brian et al. (1980)   

  
   4   

 4 3 2  1    
TSS  TA  TSS/TA   4   
50  (0.5 AWC)  TSS (16.82 )  TSS/TA (23.24)   
TA  (0.77 )

 
1.   2    

2.   
  1 

   . . 2562   . . 2563 
1.  . .2562  Best practice    

. . 2563 
2.  . .2562  

   . . 2563 

 93  94 

79

1

  ( )
 . . 2562



22. 

 
  

   
  . . 2562   Botrytis  

 4      
  

  4   
  
1.  Botrytis cinerea 
  98  corn starch 300   talcum 

700   4.56 × 1010 CFU/  6   1.33 × 109 cfu/ml 
 61   70  100  20  
 87.04   

  70   14    100  
 7   95  

2. 
  3       35 35  

28    8   21, S11, S14, S18, S20, S23, S36  S43 
 5        

 95   3  100   
  21, S18  S20  10  

Yeast extract 0.5  K2HPO4 0.5  MgSO4 0.2   NaCl 0.1   109cfu/ml 
 2.38      

3. 
  3   FT2  

 indoleacetic acid  MTR13  Ralstonia 
solacearum   HRS8  gibberellic acid  FT2 

 Fusarium oxysporum 86.53 , Pythium aphanidermatum 78.31 , Rhizoctonia solani 
75.43 ,  R. solanacearum  3.63    MTR13 

 HRS8   corn starch 300   talcum 700   58.00  
 3  2.7 × 109 CFU/ml  2.1 × 109 CFU/ml  

50-65      10   
 

80   ( )
 . . 2562



4.   4 
 (1)  5  20   1   0.487 
  58.69   

 72   (60.00 ) (2)  Metarhizium  
Beauveria  60  20   2   3.80  4.30  

 81.33  81.67    10  20  
(83.34 )  29.00  67.00  (3)  30   
20   10  20   2  

  3.00    40    600  20  
 11  15   4.57    (4) 

  1  ( )   400  20   1   3  
 Ralstonia solanacearum  99  96  

  1  ( )  4  
 (22 )   4,336.146, 4,048.146, 3,952.146, 

3,472.146   400  (  12 ) 
5. 
    

   28.57  
 cis-3-Hexen-1-ol  

 58.33 
  10  : cis-3-Hexen-1-ol  

10    1  2.33  
 2  1.00  

6. 
 

  24   
  1.25  

 cis-3-Hexenyl acetate  1.75  
 5  : cis-3-Hexenyl acetate 10   

2.00, 2.50  2.00   1, 2  3   
 

81

1

  ( )
 . . 2562



 97  (Amaranthusviridis)  98 

 99  100  P. aphanidermatum 
P. aphanidermatum

 95  96  Botrytis cinerea 

B. cinerea 

82   ( )
 . . 2562



 101 

 103 

 105  106  
Citripestis sagittiferella

 102 

 104 

83

1

  ( )
 . . 2562



  
1.  Botrytis cinerea    1 
2.   3  
3.   1 
4. 

  4 
5.   2 /

1. 
 1.1   . . 2562   . . 2563  
  1)  3     

  2)  
 1.2   . . 2562  

  
  1 )  Botrytis cinerea  
  2) 
  3)  Metarhizium 
  4) 
  5) 
2. 
 2.1   

  eld day 
 2.2     
 2.3  “ : -   - ”  

.
3. 
 3.1    3    

 

 3.1   3  (
)

84   ( )
 . . 2562



23. 

    
 

 

  
 

  

  

  
 

 
 

 Southern oscillation index (SOI)   
  

  
  ( . . 2531-2564) 

 ECHAM4-PRECIS   
 

 2   50 
  Southern oscillation index (SOI) 

    
 75  

 
 50 

  
 

 

 
   

    
 

  
   

85

1

  ( )
 . . 2562



 
  

 
 

 

  
 

 

 

 
 1 

1. 
 1.1   . . 2562   . . 2563  
     

  . . 2562 
 

 1.2 
   
( ) 
2. 
      

86   ( )
 . . 2562



24.   (F1) 
 

 . . 2548    9 

  
   (Eyed stage)  

  2-5  
 15   97   9.9  

 . . 2550   
15.8    52.05   . . 2557  

   
   4-5  

 6-7    . . 2558  
  (F1)  3.5  

   . . 2560-2561 
    9,300   

5,314,160 
   (Temperate sh) 

        
    

 (F1)  
    

   
    (F1)  

  12   183   2,196   1
   44   12  

 2   44   
12   1  +  1   3 

  44   12  
 1  +  3   200    

 4,022.04±133.14 3,991.75±49.91  4,033.78±203.85  
 101.44±1.74 101.29±0.57  101.23±1.78   2.80±0.09 3.07±0.55  3.39±0.98 

  0.11±0.04 0.12±0.02  0.14±0.04   
99.75±0.50 100±0.0  100±0.0 (p>0.05)  

  1  23.75±24.96 
27.50±21.02  35.00±10.80 (p>0.05)  2 76.25±24.96, 68.75±23.23  61.25±11.09 (p>0.05) 

  3  0.0 3.75±2.50  3.75±2.50 (p<0.05)   1  23.75±27.50 
33.75±26.89  16.25±8.54  2  76.25±27.50 65.00±26.46  70.00±14.42 (p>0.05) 

87

1

  ( )
 . . 2562



 
    

 (F1)  1 

 
  . . 2562   . . 2563  

    (F1) 
 . . 2562  . . 2563 

 4-5 

 3  0.0 1.25±2.50  13.75±14.93 (p<0.05)   
 1-3  4  5  

  
 4-5 

 107   (F1) 
 4  5 

 108   3 
 

 109   3 
 

88   ( )
 . . 2562



25. 
 

 . . 2516  
  

   
24    . . 2518 

  475    . . 2541 
 

  2542  3,300  
 6-7   (  250-300 ) 

 18   
  

  . . 2560-2561    
  22,923.10   7,593,473.28   

 . . 2560  
   Haa  

 (Eyed stage)  
   

 . . 2562    
 

   
  240   33.27±5.60  

 20.07±0.36   40  
 7   2  

 1  133.27   250-300    
3   330   11.0-19.5    250-300  

 22.67   240  (8 ) 
 250-300   0.87-2.2 

 1.1-1.3 ( , 2544)  Fultun’s condition 
factors  1.29-1.65 

  1.3-1.6 (Goddard, 1996)
 2   9   520   

14.5-24.5    601-800   
38.80      

    
 2562  

  
 

89

1

  ( )
 . . 2562



  659.82±239.26  661.66±228.15   
 35.55±4.04  35.45±4.45   

  
 

 110 

 111 

 
 

  1 

  . . 2562   . . 2563 

   . . 2562  . . 2563 
  

90   ( )
 . . 2562



 2

H I G H L A N D  R E S E A R C H  A N D  D E V E L O P M E N T  I N S T I T U T E
( P U B L I C  O R G A N I Z A T I O N )



   
 

 
     

 /    3   

1. 

   
  

  

  (Natural Cosmeceuticals) 
    

  
    

1. 
 1.1         

     
    

 1.2  3   
(1)  2 in 1    

    (2)  
  (Staphylococcus aureus  

Escherichia coli)  (3)  
    

92   ( )
 . . 2562



2. 
  

    
 

 
 

 2.1         
  (antioxidation)  (tyrosinase inhibitory 

activity)  (elastase)  (collagenase) 

 2.2  2    
  

3. 
 

 3.1    8   
       

 3.2   
  

  
    

 3.3  
  6   (1)  

 (2) 
 

 (3) 

  (4) 
  (5) 

 
P. acnes, S. epidermidis  S. aureus  

 (6) 

 5-

 112 

93

2

  ( )
 . . 2562



1.   3 
2.   2 
3.   6 

1. 
   . . 2562   . . 2563 

2. 
 2.1 
 2.2 
  1)   “ ”
  2)   “ ”

2. 

  52   15     
          

  . . 2555   37 
  30  

  
 

 (Prototype) 
  

  
 

  
   

  

94   ( )
 . . 2562



1. 

 1.1  (prototype)  
  2561  

4   (1)  ( / ) (2)   ( /  ) (3)   
( / )  (4)  ( /  ) 

 
 1.2  

 3  

 1.3  “ ” 
 “ ”

 1.4  2   
1)   2)   ( .)  

 
 2562 

 1.5   
  2   

  
 

2. 
 2.1       3   

  50.25  
 14.40  

 5.21 
 2.2     

 3     Gallic 
acid  306.52 ± 2,34  

     
 Epicatechins  Catechins   

  Epicatechins  Catechins 
 2.3  (Impurity)  

 (    )  (Staphylococcus aureus, 
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