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 6  0.376 mg/100 g  
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mg/100 g  (2) 
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 Cut and fill 
  2

   (3) 
  

 600-800 MSL   
 900-1,000 MSL   
 1,100-1,200 MSL  -  

(4)   

 103  
 67 (5) 

 2.56 
 

10.4, 35  44  (6) 
 (  cut and ll) 

 2562 (  2)   300-400 MSL 
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  1,000 MSL 

 693  

 

2. 

 
 THC  
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 THC   CBD  
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THC    8 (2) 

 THC    6 
(3)  THC  

  2 (4)  
monoecieus (5)  THC  

 CBD   (6) 
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 2  130-160  
 13  – 12   3  

160   13  
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186.48-767.82   DOA 8 

  6 (M6)  
 5 (M5)  17.44-

18.63   23.23-26.10  
 THC  0.3  (3) 

 THC   
 2  

  20   
8  (4)  Monoecieus 

 Monoecious 
  37  

 Monoecious  1  13  
(5)  THC   CBD  

  23   CBD  
1.03-6.29%  THC  
(1.0 )  0.04-0.46  

 CBD:THC  2 (6) 
 

 
   

 7.018 510 2,457  30  
 3,004.018  

 

 10  3 
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 767.82   CR 8  
186.48   (% Crude fat) 

 36.62-43.0   E  
(alpha-tocopherol)  0.5-0.61 
mg/100 g -3 (Omega 3)  
18.00-25.13  -6 (Omega 6)  
6.32-12.45  -9 (Omega 9) 

 3.64-6.12 
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 (TT)  (PM)
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 (HSP)  (HNK)
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 (AK)  (IN) 
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 ( )  2 
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 330.26 )  

  
 Churamaru Sp61  LR_Okinawa 
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 (  707.00 

)  
   Churamaru 

Sp61  Narutokintoki  
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 Shine Muscat  Beauty Seedless  3 

  8   
Beauty Seedless Marroo Seedless Fantasy Seedless 
Red Globe Flame Seedless Thompson Seedless 
Perlette  JG05  3 

 (1)  
 Marroo Seedless  16  

 48.43 
 

 Fantasy Seedless  Perlette 
 (12.00 )  (3.50 

)  (292.00 )  (3.80 ) 
 TSS (18.45 °Brixs)  TA (0.40 ) 

 TSS/TA (47.35)  (2) 
  Perlette 

 16  
 32.30   

2   Perlette (  1.75 
)  Beauty Seedless (  0.75 

) 
 

  (3) 
  Perlette  14  

 30.10 

9. 

 Beauty 
Seedless  4  (1) 

 (Control)  1.5 × 6  (2) 
 1.0 × 4.0 × 0.5  (  ×  × ) 

( )  1.5 × 6  (3) 
 0.8 × 1.2 × 0.3  (  ×  × ) 

( )  1.5 × 4   (4) 
 9 × 16   1.5 × 0.5 

  Beauty Seedless  4  

 18.13 
 Shine 

Muscat  3  1)  
(Control)  1.5 × 6  2) 

 1.0 × 4.0 × 0.5  (  ×  × ) 
( )  1.5 × 6  3) 

 0.8 × 1.2 × 0.3  (  ×  × ) 
( )  1.5 × 4   
Shine Muscat  4 

 20.38 
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 Perlette Beauty Seedless Marroo Seedless Flame Seedless Thompson Seedless  JG05
( ) 

 Perlette  GA3 

  3 
  Beauty Seedless (  2.40 
) Flame Seedless (  0.20 ) 

 Perlette (  0.20 ) 
 

 GA3 
 Perlette  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 
 Marroo Seedless  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 °Brixs)  GA3 (17.20 °Brixs)
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 P-TC 1

10. 

 RPF No.1 ( ) 
 RPF No.1  

 
 RPF No.1  P-TC 1   

  
  

 (TSS/TA) 
   

  
 RPF No.1 

 
RPF No.1 

 RPF No.1, RPF No.2, Tainung, P-TC 1  
P-TC 2 

-   RPF 1, P-TC 1 

 P-TC 2  RPF 3  TN 
 1  

-   P-TC 1 

 (18.60 °Brixs)  
P-TC 2 (17.93)  RPF 1 (17.50)  RPF 3  
TA  (1.60%)  TSS/TA  (10.53) 

 P-TC 1 (6.89)  RPF 1 (5.94) 
  TN, P-TC 1  

P-TC 2 -  
-  2563 

 2562
 ( )42



 P-TC 1 
 (18.94 °Brixs)  RPF 1 (18.71) P-TC 2 

(18.11)  P-TC 1  TA  (2.89%) 
 TSS/TA  (7.02)  RPF 1 

(5.08)  P-TC 2 (6.34) P-TC 1 

 14  
 2 

 
  SG04-5  

TSS/TA   SG04-10  
SG04-5  TSS/TA    SG09-4 
SG04-10  SG09-4 

 3   
(1)  

 
 RPF3  P-TC2  

   TSS TA 
 

 TSS/TA  TN  
 RPF1  P-TC1 (2) 

 
  RPF3  P-TC2 
 

  
   RPF3 

 RPF 1  TN  (3) 
 

  RPF1 
TN P-TC1  P-TC2  

  TSS TSS/TA  
 TA 

 RPF1   
P-TC2  P-TC1
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11. 

 
 

 
 

 3 
  

 
  L*  C  H 

 
  

 
Amity  ( ) 

  
 

  
  

 TSS/TA  pH  
 

 (33.83 )  
 (39.82 )  

(41.32 ) 
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 8   15  
 7  3    

  
 3   

   (650 MSL) 
   

(890 MSL)  
  (980 MSL)  

. . 2560 – . . 2562  (1) 
 

 3     
 
 

-   
 3   

   
 
 

 (2)  
 3    

 

 
-  3) 

    
   2  

 

 3  
 

  3  

 3  
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 Citripestis sagittiferella Moore Pyralidae 
 

 

 3    

  
   

   
  

 
 

 
 3   

    

-     
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13. 

 
 

 
   

(1) 
  7    Airie, 

Krakatua, Pride of singapore, , 
, Pink emerald  Full moon 

 2  
  3.80, 10.20, 7.60, 8.00, 7.60, 

5.80  4.80   80%
(2) 

  8    
Austratia candida, Krakatua, Crimson sunset, Eastern 
pearl, Bangkok yellow, Midas touch,   
Heart throb   10-20-30 (EC 1.9 mS/cm) 
(100 ml./ )  AB  1:200 
(EC 1.9 mS/cm) (100 ml./ ) 

(3) 
  9    Bangkok yellow, 

, , Full moon, Eastern 

peal, Crimson sunset, Pride of Singapore, Pink 
emerald  Midas touch   

 28  

 32   
 8   10-20-30 

(EC 1.9 mS/cm  100 ml./ )

5   2   Bangkok 
yellow (20.60 ),  (20.13 ), 

 (37.46 ), Full moon (30.66 ), 
Eastern peal (42.60 ), Crimson sunset (30.26 ), 
Pride of Singapore (32.73 ), Pink emerald (40.00 ) 

47 2562
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 Midas touch (43.20 ) 
  100% 

 28   

  , 
Full moon, Crimson sunset, Pride of Singapore  
Midas touch  5 

  2   
 Bangkok yellow (32.40 ), 

 (29.53 )  Pink emerald 
(35.00 )

 
 3 

 

  
(1) 

  
100% ETc  3   

  15-15-15  2.5   1  
 15-15-15  5.0   

1    3 (90 ) 
 5.0   (Evapotranspiration 

rate)  (Crop Evapotranspiration, ETc) 
 (Crop Coef cient, Kc) 

   

 84-168   2.5  
 5.0   

 
(2) 

  
 

Hoagland and Arnon, 1950 (  Jones, 1997) 
 7 

   1   2 
  3-7 

  
    

 (    
) 
  28    

  Inervienal chlorossis 
   

(3)  
 Carina 

  

  Red Lion  140 

2.5 5.0 

 2562
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30   3   
 (Tight bud Stage) 

 (Flowers color appearing Stage) 
 (Initial owers blooming 

Stage)    
 8.9   

   
 7.6  7.5  

(4) 
 

 Carina  
 30  

  2    1 

 3  (2 15  25 ) 
 2   3  (  

3 5  7 )  
  

 2 °C  3   
(6.8 )

(5)  8-
 

 Carina 
  30  

  1 
 2   1)  8-  

200    2%  4  

 3   Carina

 Carina  (  9)

2)  4   2 
 4   0 ( ), 

50, 100, 150  200  
   8-  

 50   

 8-HQS +  2%  4  
 CaCl2 100  

 (10.0 )
(6) 

 
 Carina  

 30  
  

4     0 ( ) 
2 4  8    

 2   9.4  
 0 

 ( )  8.4 

49 2562
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14. 

 
 

  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% 

 
 16%  18% 

 (TDN) 60%  

  
 16% TDN 60%

 2562
 ( )50



  3   
 

  
L. plantarum J39  

 L. plantarum J39 
 pH  

 

 
 60   

  
  

 
1  

 L. plantarum J 39 
 1  

 
 4  

 16%  60%
 
 

 
 

 
 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 

51 2562
 ( )



15.   

 
  

 
 

 
 

 

 
 5  

 2561  10   1)  
  2)  

 3)   4)  
   5) 

 3 
   500 

  
 5  

  12.80 
  
 0.39  500-1,000 
  
    5  

 
  10.88  

  0.46 
 1,000  

   

 
  0.43

 5  
  

 11.69  
  20 

  0.7  

 50  
 50-60  

   
 89.75% 

  65.65%

 2562
 ( )52



16. 

 
 

 1 
 3    1 

  2 
  3 

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

 + /   
CRD  1  

 3   3   2 × 3  
 0.9   4   

 

 
  

  12.62 17.00  
17.83     53.83 
56.22  50.40    

 41.20 39.21  32.56   

  343.39 
326.80  271.39 ( )   

  0.89, 
0.94  1.13  

 P2O6, Nitrogen, As 
( ), Cd ( ), Pb ( )  OM (

)   
  3   

(P<0.05)  P2O6  1.20 0.83  0.88 
 Nitrogen  1.06 0.96  1.21 
 As ( )  0.09 0.32  1.02 
 Cd ( )  0 0.63  0.14 
 Pb ( )  0.64 1.84  4.2 
 K2O ( )  1.16 0.92 

 0.90   OM ( )  
67.53 64.76  64.77 

53 2562
 ( )



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

  
 (P<0.05)  

 19.13 15.64 16.70  18.86   
  64.64 55.10 66.86  62.84 

    45.51 
39.45 50.16  43.97   

  379.86 327.99 418.84 
 367.79 ( )  

  0.82, 0.94, 
0.76  0.86  

 P2O6, Nitrogen, As ( ), 
Cd ( ), Pb ( )  OM ( ) 

    4  
 1)  ( ) 2)  

3) /   4)  ( ) +  
+ /   (P<0.05) 

 P2O6  1.25 1.19 1.37  1.21  

Nitrogen  1.00 1.27 1.21  1.16  
As ( )  0.32 0.00 0.94  0.52  
Cd ( )  0.00 0.17 0.15  0.12 

 Pb ( )  1.62 1.21 3.02  4.18 
 K2O ( )  0.71 1.36 1.47 

 0.86   OM ( )  
74.95 63.60 56.28  58.49 

 2562
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17. 

 
  

 

 
 

 
  

 

 (Completely randomized design; CRD) 
 t-test  

 (ANOVA)  

   
 (sensory) 

 
 

 
 65 : 35  

 (P<0.05) 

 
 

 100   
“ ” 

  “

”  

  (P<0.05) 
  

  “
”  “ ” 

 
 

 

 
 21   2-4  

 35  
      

 
  4.26 

 4.44 
  

 “ ”  
   3  
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18. 

  

 
 
 

  
 (Premix)  

 
  

 
 

 
 

 
5       

 
  

 600    150 
   400  

  150-180  
 84   80 

 
  

  
  

    
 (100 ) 

  67   5  
 6   4  

 8.15   (  60%) 3  
 8   0.1 

  0.5   0.25  
 15.2%  2,950 

 
 22.03   

(100 )   60  
 10   16  

 (  60%) 7   
3   5   0.25  

 0.25   
16%  2,900  

 24.80  
 -

 2562
 ( )56



  
 

 4.54% 
  

 (450.20 
mg/100 g)  (983.99 
mg/100 g)  

  
 (  32.3%)  (  

30.06%  13.75%) 
   

 
 3    

 
    

   
   

    
    

 
 1  100  

 500  100  

 524.25  
 

529.45  
 264.73 

 60  (100 )   
60.6   8   
6   (60%) 3  

 6   0.15   
0.5   0.25  

 16.04%  2,892 
   21.70 

 

 
 (premix)  

  3  
   

     
    

  
     

  

 20    
      

     
    

     
 

  

 
 

 (46.32%) 
 (42.21%) 

 2   
  

  
 (3.87%) 

57 2562
 ( )



 99.86%  6.5  
 ( ; Hammer mill) 

 6, 8  10   
 10   6  

8   (1,540.2 vs. 2,060.0  2,024.8 
rpm, ; P<0.01)  8  

 6  10  
 (131.202 vs. 70.580  56.664 

, P<0.01)  10 
 8  6   

(2.164 vs. 1.374 vs. 1.208 ; P<0.01) 

 8   6  10  
 (10.473 vs. 17.163  38.259 
  54.19 vs. 101.11  125.60  

 100  ; P<0.01)  
 1,000  

 
  3  

 “ ”  4.95, 
4.70  4.76  

  

19. 
 
 

 ( ) 
  

  3   
(1) 

   8, 12, 
8 + 8  16  

 755.00, 894.00, 836.67 
 1,493.33 ppm  

 99.73-99.91% 

 1.84, 2.23, 3.14  4.01  
 76.63, 96.31, 111.34  130.83 

 
 (P<0.01) (2) 

 

 800, 800-1,000  1,000  

 
 

  
  1,616.67, 

776.67  1,533.33 ppm 
 

  99.84-
100%   

  55.25, 22.50 
 68.50  (P<0.01)  

47.02, 19.15  58.29   (P<0.01) 
(3) 

   
1,610±26.46 ppm 

 2.33±0.58 ppm  

 2562
 ( )58



 ( )

20. 

 3  (1) 

  2    
 

  91.82  91.05  
  43.03  41.62 

  

  254 
164  53   

 104.67   
 75.33  

 39.00  

(2) 

 
  

1.5-2.0  
 

  
 2827.0 1736.67 

 660.67    (3) 

 (  2)  
  

  

 
 strainer 

  
 21  

59 2562
 ( )



 
 (  211)  . . 2543  

  
 

  
  (1)  

 
 

 254  
 164  

 53  (2)   
  154  

 47   
14.17  (3)   

 

 84-105  80%   strainer

 98   317.41 
   

 68 

 2562
 ( )60



21. 

 3    
    

   
   

  Best practice  
 

 
  (N) 

9.31   (P) 2.49  
(5.70  P2O5 )  (K) 10.61 

 (13.08  K2O )  
509.70   Best practice 

 (N) 68.48  
 (P2O5) 185.92   

(K2O) 120.64   
370.40   

  
 (N) 46.64   (P) 2.39 

 (5.50  P2O5 )  
(K) 80.53  (93.63  K2O ) 

 619.50   Best 
practice  (N) 53.76 

  53.76  P2O5  
 69.12  K2O   

1,166.55 

 80 
   2 

/
 (RFA)  3 

/  (PUFM) 
 4 

/  (SSFM) 

 
 
 

 80 
 4 (SSFM)  (89,148 

)  (  2, 
RFA) 12,914  

 3 (PUFM) 
  (  2, 

RFA) 30,058   

 

  Beauty Seedless  
  1 

 
  
 30   1.60 

  6.58   
2,807   (TSS) 
16.87 °Brix  (TA) 0.46% 

  
4 

  

 4   
 (TSS)  (16.82 °Brix) 

 (TA)  (0.77%)
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22. 

 
 

 
(1) 

  98 
 Botrytis   corn starch 

300   talcum 700   
61   4.56 × 1010 
CFU/ml  87.04% 

 6   1.33 × 109 
CFU/ml  

  70  20   
14  

(2)  8   21, S11, S14, 
S18, S20, S23, S36  S43 

 5      
   

95% 
   100%  

  
21, S18  S20  
10  Yeast extract 0.5  K2HPO4 0.5  MgSO4 
0.2   NaCl 0.1   2.38  

   
 

(3) 
  FT2, MTR13  HRS8 

 corn starch 300   talcum 700  
 58.00  

 3  2.7 × 109 
CFU/ml  2.1 × 109 CFU/ml  
Rhizoctonia solani, Pythium aphanidermatum, 

 P. aphanidermatum 

 2562
 ( )62



Fusarium oxysporum  Ralstonia 
solanacearum  50-65% 

    10  
  

 -  ( :  + 
 (etridiazole + quintozene)) (60-75%) 

(4) 

  (4.1) 
 5  20   

1   0.487  
 58.69% 

  
72%  (60.00 ) (4.2) 

 Metarhizium  Beauveria  60 
 20   2   3.80 

 4.30  
 81.33%  81.67% 

  10  20  
(83.34%)  29.00  67.00  
(4.3)  30   
20   10  20   
2   
( )  3.00% 

  40    
600  20   11%  15% 

 4.57   
 (4.4)   1  ( ) 

 ( )  
400  20   1   3  

 Ralstonia solanacearum 
 99%  96% 

  1  ( )  4% 
(  2) 

 (22%)   192, 480, 
576  1,056  

 4,336.146, 4,048.146, 
3,952.146, 3,472.146   
400  (  12 )

(5) 

 
 4  

     
  

 
  

  

63 2562
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  28.57% 

 
 HS-SPME/GC-MS  4  

  
cis-9-trans-12-Tetradeadienyl acetate, cis-3-Hexenyl 
Acetate  cis-3-Hexen-1-ol  cis-3-
Hexen-1-ol  
58.33%   
unitrap, delta trap  wing trap 

  
 

2    
  2  

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

 2.33  1.00  
 

 1   39.90  
 16.10   56 

(6) 

  

 3      

   

 1.25  
 HS-SPME/GC-MS 

   
 

  
 Limonene, Pinene, Myrcene, cis-3-

Hexen-1-ol  cis-3-Hexenyl acetate 
  cis-3-Hexen-1-ol 

 1.75  
  cis-3-Hexen-1-ol  

  5 : cis-3-
Hexen-1-ol 10  (1:2) 

  2.00, 2.50  2.00  
 27.08  

 
 

  2.00  3.67 

   58.63 

 Citripestis sagittiferella

 2562
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23. 

 

 
 

 

 
 

Southern oscillation index (SOI)  
  

 
 ( . . 2531-2564)  

ECHAM4-PRECIS 
  

 

 2  
 50 

 
 Southern oscillation index (SOI) 

   
 

 75 
 

 

 50 
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24.  
 (F1)  

 

  (F1) 
 

  

   (F1) 
   

  2558 
 12   183  

 2,196   1 
  48% 
 15%  2 
  48% 
 15%  1% + 

 1%   3 

 

  (F1)  4  5 

  48% 
 15%  1% + 

 3%    
 4,160.90±104.9, 

4,182.91±7.40  4,209.50±154.8  
 102.46±0.90, 102.16±0.98  

101.51±1.21   2.65±0.64, 
3.05±0.33  3.24±0.53  

 0.07±0.017, 0.081±0.010  
0.086±0.012   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  2  76.25±24.96, 
68.75±23.23  61.25±11.09  3  0.0, 
3.75±2.50  3.75±2.50  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 
 3  0.0, 1.25±2.50  13.75±14.93 

  
1-3 

 2562
 ( )66



25. 
 

 

  240   33.27±5.60  
 20.07±0.36  

 40  
 7   

2    1  133.27  
 250-300   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  

 
 

 

  
659.82±239.26  661.66±228.15   

 35.55±4.04  35.45±4.45 
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1. 

 
 

  
 4   (1) 

 (2)  
(3)  (Sun screen 
hair serum)  (4)    (Herbal Aroma 
rub) 

 2559  
 

 
  2559 

 2560  1,200,000  (
) 

 (  ./
180  20  25602560) 

  
4     

 

 
(  ./2331  24  2560)

 2562
 ( )68



 
 

 
 

 

  3   
(1)   “

” (2)   “
”  

(3)   “
 (Toner) ”

 
 3  

 

  

2. 
 
 

 
    

      
 

   
   

  
  

(1)  2 in 1 
   
  

(2)  
 

 (Staphylococcus aureus  Escherichia coli) 
 (3) 

 
   

 

  
     

    
(antioxidation)  
(tyrosinase inhibitory activity) 

 (elastase)  (collagenase) 
  

 
2    
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  5  

 (1) 
 

  (2) 

  
(3) 

 (4) 
  (5) 

 
 P. acnes, S. epidermidis  S. aureus  

 (6) 
  

5-  

3. 

 
 3   

  
  

2     
 

  
 4      

  

 
 

 
  

 2    
  

  
  262    

 ( )   ( ) 
  - - -

    
    

  

 7   25 
  

 
 

 2562
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 : 
 

 8    

 
  3    

 
  

  2  
  

41  
  

 7  
 25  

     
 

 
 2  2   

 

  
 

  
 ( )     

    
   

   
  

 

 

 (liver brosis)  
 

 2   
 

   
  

  70   
   2562 

 2562  925  
 

 CRD (Completely Randomized 
Design) 

71 2562
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 liver brosis  
  
 apoptosis 

 liver brosis   

 DPPH  superoxide radical  
LCBH_02_Ea, LCBE_01_E, LCLH_02  LCBH_02 

 
 cell proliferation 

assay 
 (concentration-dependent manner) 

 200-800 g/mL 
 

 apoptosis assay 
 LCBH_02  LCBE_01_E

  
acetylcholinesterase (AChE), malondialdehyde 
(MDA), superoxide dismutase (SOD) and reduced 
glutathione   LCLH 

 
  4  

 (Thunbergia laurifolia Lindl.) 
 (Thunbergia coccinea Wall. ex D.Don) 

 (Morinda angustifolia Roxb. var. 
angustifolia)  (Embelia ribes Burm.f.) 

  
  

  
   

 
 . . 2559

  
 7   

 
 

 
  

 
   

 

  

 
 

 DPPH  superoxide radical 
 ES 01_V, 

TL 01_L, ES 01_L,  01  03 
  

 2562
 ( )72



cell proliferation assay 
  apoptosis assay  
  03,  ES_01_V 

 ES_01_L 
 early apoptosis  

 apoptosis   
 (anti brotic 

agents)  liver brosis  
 3 

 
 4    04  05 

 06  07 
 (  . . 2558)  

 04  05 

 apoptosis  
(  . . 2558)_Ea  Es 01_V_Ea 

   04 
_Ea (  . . 2558) 

 early apoptosis 
_Ea (  . . 2558) _Ea 

(  . . 2558)  Es 01_V_Ea 
 late apoptosis   Es 

01_V_Ea  late apoptosis 
 90%  late 

apoptosis  
 

 
( ) 

 04 

 04  
 04 

  
acetylcholinesterase 

 
antioxidant enzyme  SOD  glutathione 

 lipid peroxidation  MDA 
 (180 ) 

 
 ( ) 

 04 
 

 
 3 (  800, 400 

 120 mg/kg) 
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1. 

 
  

  
  

  800-1,200  
   19  

686   3,386  
  

 
 

  
 . . 2552  25,000 /

/   . 
 

 44.9 
 

 1,000  

 2562
 ( )74



 . . 2557 
  

 . . 2558   28,741 /
/   

 
  38  

 5      
  

  
3  (1) 

 (IPM) 
   
/  ( ) 
   IPM 

  
 

   
 

  IPM 

 
 (2) 

 
 

  
   5 
  4  

   

80  75  
 

3  (3) 

 
 1,000 

   (  2)  ( ) 
 800-1,000    (  R2E2 ) 

 (    )
 

 ( )  
  

 
 

 
 5 

75 2562
 ( )



2. 
-

 
  

  
  

  
   

 25-35 
 280-680   

10  1,269   5,510  
 91.31   

8.69  80  
. 

 
    (  

)  
  

  
117   1,269  9.22 

 
 

  
  22  

 6       

  
 

 (1) 
 

  
6  10    

    
   

   (2) 

 
 . . 2560-

2561  2 
   

 

 

 2560

 2562
 ( )76



   + 
 7  

  3.00 (3) 
 +   

4   20   10  + 
 7  

   5.83 

 
 ( ) 

 
 

 
 

 

 
5  

 6 

3. 

 
  

 800-1,145 
  7   

458  2,975   98 
   

  
 

 41  

 

 116.6   
12.7   8.6  

 
 4.7 

77 2562
 ( )



 10  
 0.3  

 
    

  
 9    

    
(  R2E2)  20, 19, 16  
8  

4. 

  
  

 

   80%  
4     -  

  
 146,685.47   

111,105.05  
  . . 10,000-60,000 

  . 150,000-200,000  
 20% 

 
 4   (1) 

 (2)  (3)  
   (4)  

  (1) 
  4  

   

 2562
 ( )78



 
 (2) 

  
 24% 

 33% 

  
 (3)  

  6  
 94.58%   (4) 

  
 

-  
 
 84-105   9 

 31,500  
  16.3%-17.6% 

 
 

 

 

5. 

  (Area-based Research) 

  
(Participatory Action Research: PAR) 

 . . 2561-2562 
 

 
 5  

 
3       

  
 

  
  (1)  1.25  

   
  

 6,465  (2)  5  
 

  
 12   

92.25%  91.17  

79 2562
 ( )



 6.53 
 

   
 4  

 20% 

 36%  (3)  5  
  

  
 

   

 

 

 

 2562
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1. 
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 (1)  84  

10   6,728   1,262  

 86    35   
51  (2) 

 89   950    
 5,170    2,188  

  
165   75% 

 226  (3) 
 

  
 14   187  

 
  

 
  6   (4) 

 (
)  4,000  

 
 

 
 
  

 

 (Food bank)   4   
 ( )  

( )  
 ( ) 

 1  
( ) 

  

 2562
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2. 
 

 2

  3 

 

  (1) 

 5  23  31  
 

 
(2)  (Certi cation Body)  

 
  

 12  
   

11  (  91.67)  1  (  8.33) 
 3  (3) 

 9  

 69.28-85.37   
  

  (4) 
 

 49 

  27 
 7  

76,700.68-4,007,836.67 KgCo2eq  
     

   (5) 

 12  
 20 × 20  

  4,477   248  
105   14.88-37.26 

  
  

  
 ( ) 
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3. 

 
 

 

 

  (1) 
 (2) 

   
   

 (3) 
  

  (4) 
 

  21-30   31-40  
 28.5   

 25   23  
  15.5 

  8 
   
  

   

 6      
 /

 
 

 2562
 ( )84



  
  

  
 15.3   

16   CO2  
15.9 kgCO2e/kg/   0.3 kgCO2e/kg/  
(  98) 

 
   

 236.14   CO2  

444.09 kgCO2e/kg/   298.2 
kgCO2e/kg/   33 

 
 7  

 
 86   

 3  
 18-26  45 

85 2562
 ( )



 
 

 

 6-25% 

 
 

 4   
   

  
  

   

 75 

4. 

 
  1  

 
  pH  

  

  
 3.97% 

  
  

 
 1   pH 

 pH   
  

 
 

 
 1  

  
  (

 ) 
  1  

pH  
 

  
 

 
 537 

 
 120  

 2562
 ( )86



  
  
  3 

    

  
 

 3  
 

  Ars.29  
  7  

 

 

 

5. 

 
  . . 2562  

3   (1) 
 3  

 ( )  
     

 ( )   
    

 ( )   
    (2) 

  2   
 ( )  (

) 
 

 
  (3) 

  
 2    

 2  
  

   

  
  

 

   
     

   
  

   
    8.734  

9.563    0.21  
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5.47     
1.03  9.88    

 0.23  3.37    
 0.04050  105.29500   1,000  

  30  
  66.00  5.00  

 3   
 

 

 

  
  

        

 
     

 4,513.53  4,279.93 
 

  24   24 
    

 24 
  

 24  
  

 2562
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6. /

 2    
Guiamaca (Honduras) 

   
  

 

  
 

 3  
(1) 

 24  
 

 
6.87%  20%  

 40.74%  50% 
 

 (2) 
 

 30 
 

A1 ( ) 

  11.025%  7.765%  9.473% 
  30 

 B1 ( ) 

  13.107%  6.344% 
 9.222% 

 3 
 6   

 (  80) 
  (1) 

 
 266-400  

 200  
(2) 

 

 

89 2562
 ( )



 
 . . 2562 

 

 
 3  

  
 

  (1) -   
 

  
  3   

 
  (2)  

  
  

 

  

  Arsenic (As) 
 
  (3)   

  
  
 

7. 

 
 

 
 

 
 

(1)  
  (1.1) 
 

 
  

 

 
 
 

 (1.2)  

 2562
 ( )90



  
    

    
(2) 

    
  

 
 

(3) 
  (3.1) 

  4   
     

    
 10       

     
 (3.2)  8 

     
      

 1    100 
  88.89 
    4    

  

 2.93  
   15.65 

(4) 
 

  10    
      

   7   
      

  900 
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8. 

 

 
 

 

 
  

     
 

 
 Termitomyces sp. HL795, HL797 

  ITS4  ITS5 
 Termitomyces heimii 

 2   Astraeus odoratus 
 A. sirindhorniae 

 
 30   Xylaria escharoidea 

 
 

 

   

 
  

  
 

 2562
 ( )92



9. 

 

  

 
 

 
  

 

 

  650 
  

-   

  
 

  

 3   
(seed year)  

 
 1   

 
 45-60  

 
  6  

   

93 2562
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 0.49-0.72  

 DBH 0.55-1.08 

   
  2  

   
  

 
  

 1  
   

 90  
 

 (   
 ) 

   
 

 

  

  
  

  

 4    
  

  

 
  1    

  
 

 
 ( ) 

 650  
    

 

 
 DBH  

  

 
 600 

 2562
 ( )94



 

   

1. 

 . . 2562 /
 

  
13   (1)  3   

 
 

 (2)  5   
 

 
 (Toner) 

 
 

 (3)  2  
    (4) 

 3    

  
 /

/
  123 

 
 

 3   (1)  
(  “ ”  “ ”) (2) 

 (
 “ ”)  (3) 

 (  “
”  “  ”) 

/

  

95 2562
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2. 

 
 (e - Research Report) 

 
 . . 2562  

(1) 
 

 . . 2556-2561 
 . . 2562  20  

  
6,505   67  

  
3,243,149  (2) 

 (e – Research Report) 
 

(e – Research Report)  
 2558-

2561  
(e – Research Report)  research.hrdi.or.th 
359  

 
 (3) 

 
 (

) 8  

 9   1  
 

    
 8   9   

(4) 
 

 (MOU) 
  

  
 ( )  “ ” 

 
  5  

 
 

    
 8 

 

 
 

 

 
 

 
  

 2562
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3.   

 
 . . 2550-2561 

  
  
   
   

   
 

 . . 2550-2561 
  

 /  
 345  780 

  749,383,842   
 306,626,608  

 442,757,234  
 381   375,8749,976  
 35   88,977,699  
 395   282,351,167  

 4   
2,180,000   21   
144   . 42  

  
/  

  
 3    

 
  

 
  3   

 
 

  
 4   4  

  
  35   125  

  2.5 

 (  50 ) 
  275  (11 

)  62.5  (2.5 ) (
)  522 

  910  
 63  

   2,500  
 

 
 

 
  9.12

 
  4  

 
 

 (    
) 

   
  36  

 3,112  
 10    400   

1,400   100%  
5   1,600  (  
400 )  GAP 1,782  

 (    
) 20,000  

 
 

 8.75 

   4  
 

    

97 2562
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 “   

”   
2   9  (  

 4  CD 3   2 ) 
  

  89   
6,280   89  950  

 47  229  
  

 7   79   
1,435,000   

  
 

 
 7.5

1. 
1.  2    
2.  3      CMU-L3
3.    2  

  (JPD1) × 1 (PTT1)  (JPD1) × CMU-L2
4.  1   

2. 
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 
2.  1 

3.  1 

  . . 2562

 2562
 ( )98



4. 
1.  2 
2.  20 
3.  

1 

5. 
1.    1 

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

6. 
1.  3  ( ) 

 5 
2.  1 /
3.  1 
4.  1 

5.  1 

7. 
1.  2     

 
2.   

1)  25   30  20  
2)  75   10  20 

8. 
1.  

  
 8 

9. 
1.   3  1 
2.  3 

 8  1 
3.  GA3  1 

10. 

1.  1   P-TC1
2.  3  2 

99 2562
 ( )



11. 
1.   

2.  1  
3.  1   
4.  1   

12. 
1.   3  
2.  1   
3.  7  3  1 
4.   IBA  1  

5.  1   

13. 
1.  1 
2.  1 

3.  1 
4.  1 
5.  1 

14. 
1.   1 
2.  1 
3.   1 
4.  1 

5.  1 
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2562 2561

5 177,173,113.36 259,186,913.07

6 4,289,616.19 3,107,067.15

7 380,000,000.00 270,312,402.50

1,860,981.35 862,977.56

413,583.17 441,205.94

8 1,549,442.54 1,358,972.70

565,286,736.61 535,269,538.92
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   9 575,476,582.73 612,103,453.26

 10 235,856,422.45 249,724,619.75
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12 9,774,048.56 24,068,716.20

13 326,288.70 270,591.80

14 5,000,236.59 6,438,751.74

15 11,156,844.53 12,727,790.81

16 971,965.95 532,274.39

27,229,384.33 44,038,124.94

5,027,501.89 5,892,807.34

5,027,501.89 5,892,807.34

32,256,886.22 49,930,932.28

/ 1,349,345,633.01 1,352,035,942.29

/

1,021,951,779.90 1,021,951,779.90

327,393,853.11 330,084,162.39
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2562 2561

546,451,600.00 547,813,200.00

18 52,644,177.71 56,150,030.00

5,354,449.00 10,380,926.30

8,590,210.15 8,543,538.88

19 8,121,765.91 6,210,758.59

621,162,202.77 629,098,453.77

20 99,803,273.16 95,165,483.06

60,900.00 4,800.00
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200,000.00 100,000.00
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2562 2561

75,324.00 185,564.0000

177,097,789.36 259,001,349.07

177,173,113.36 259,186,913.07

 6 
(  : )

2562 2561

200,630.00 282,753.70

 ( ) 104,816.20 66,000.00

- 191,500.00 -

985,063.15 256,564.35

 - 134,149.79 407,300.08

2,673,457.05 2,094,449.02

4,289,616.19 3,107,067.15

  985,063.15    189,716.00  
   

7     1  
  189,289.00    

 7 
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 6 - 30,000,000.00
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 - 521,548.62 313,659.56

 - 96,746.27 174,016.27

 - 116,857.14 116,857.14

598,827.89 218,120.34

215,462.62 536,319.39

1,549,442.54 1,358,972.70
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1,071,568,463.16 1,058,631,565.93

(559,607,790.46) (509,280,043.90)

 ( ) 511,960,672.70 549,351,522.03

271,741,307.49 255,110,920.62

(215,671,744.10) (199,762,771.38)

 ( ) 56,069,563.39 55,348,149.24

7,446,346.64 7,403,781.99

   ( ) 575,476,582.73 612,103,453.26
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2562 2561

 447,647,809.39 442,733,706.14

(211,791,386.94) (193,009,086.39)
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7,980,453.40 6,557,291.40

1,992,797.96 1,992,797.96

4,206,947.66 4,035,747.66

(9,197,421.58) (7,716,574.38)

 ( ) 4,982,777.44 4,869,262.64
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 - 513,430.00 600,670.00

 - 9,260,618.56 23,468,046.20

9,774,048.56 24,068,716.20
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2562 2561
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6,770,261.74 6,962,626.74
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11,156,844.53 12,727,790.81
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  1,947,980.00 2,185,578.71
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 - 1,148,448.72 959,869.24

2,038,436.66 1,709,425.37

3,310,677.57 4,436,681.45

1,120,000.00 960,000.00

6,174.25 12,401.25

36,833,692.78 44,696,173.05

196,569.60 197,960.00

3,540,515.22 1,553,216.87
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2,829,796.95 416,948.53
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193 2562
 ( )



 20 
(  : )

2562 2561

87,294,040.20 82,986,893.68
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1,756,960.00 1,753,360.00

5,333,964.41 4,830,345.10
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1,273,599.82 1,254,792.23
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 - 158,260,882.63 148,936,206.66

 - 1,874,080.00 939,740.00

6,318,520.00 6,028,290.00
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112,352,298.96 115,805,331.43
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/ 118,055.31 152,038.94
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78,221,800.00 - - 78,221,799.36 0.64

432,832,870.00 300,103.00 29,035,659.83 388,253,337.42 15,243,769.75

36,758,530.00 - 11,790,389.60 21,445,174.12 3,522,966.28
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1.  (Common Size Analysis)

 1   2562  2561

 2562  2561
  / ( )

1,381,602,519.23 1,401,966,874.57 (20,364,355.34) (1.45)

32,256,886.22 49,930,932.28 (17,674,046.06) (35.40)

1,021,951,779.90 1,021,951,779.90 0.00 0

621,162,202.77 629,098,453.77 (7,936,251.00) (1.26)

624,040,232.22 596,879,505.79 27,160,726.43 4.55

 ( ) (2,878,029.45) 32,218,947.98 (35,096,977.43) (108.93)

 1   2562  2561

 1  1   1,381,602,519.23  
 2561  20,364,355.34  1.45  32,256,886.22   2561  

17,674,046.06   35.40  2562  2561   
    2561  7,936,251.00   1.26 

 2561  27,160,726.43   4.55  (Common 
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Size Analysis)  
 2 

 2  

2562 2561

177,173,113.36 12.82 259,186,913.07 18.47 (82,013,799.71) (31.64)

4,289,616.19 0.31 3,107,067.15 0.31 1,182,549.04 38.06

380,000,000.00 27.50 270,312,402.50 19.26 109,687,597.50 40.58

1,860,981.35 0.13 862,977.56 0.04 998,003.79 115.65

413,583.17 0.03 441,205.94 0.03 (27,622.77) (6.26)

1,549,442.54 0.11 1,358,972.70 0.10 190,469.84 14.02

565,286,736.61 40.92 535,269,538.92 38.21 30,017,197.69 5.61

  575,476,582.73 41.65 612,103,453.26 43.65 (36,626,870.53) (5.98)

235,856,422.45 17.07 249,724,619.75 17.80 (13,868,197.30) (5.55)

4,982,777.44 0.36 4,869,262.64 0.34 113,514.80 2.33

816,315,782.62 59.08 866,697,335.65 61.79 (50,381,553.03) (5.81)

1,381,602,519.23 100.00 1,401,966,874.57 100.00 (20,364,355.34) (1.45)

9,774,048.56 0.71 24,068,716.20 1.72 (14,294,667.64) (59.39)

326,288.70 0.02 270,591.80 0.02 55,696.90 20.58 

5,000,236.59 0.36 6,438,751.74 0.46 (1,438,515.15) (22.34)

11,156,844.53 0.81 12,727,790.81 0.91 (1,570,946.28) (12.34)

971,965.95 0.07 532,274.39 0.04 439,691.56 82.61

27,229,384.33 1.97 44,038,124.94 3.14 (16,808,740.61) (38.17)

5,027,501.89 0.36 5,892,807.34 0.42 (865,305.45) (14.68)

5,027,501.89 0.36 5,892,807.34 0.42 (865,305.45) (14.68)

32,256,886.22 2.33 49,930,932.28 3.56 (17,674,046.06) (35.40)

/

1,021,951,779.90 73.97 1,021,951,779.90 72.89 - -

327,393,853.11 23.70 330,084,162.39 23.54 (2,690,309.28) (0.82)

/ 1,349,345,633.01 97.67 1,352,035,942.29 96.44 (2,690,309.28) (0.20)

1,381,602,519.23 100.00 1,401,966,874.57 100.00 (20,364,355.34) (1.45)

199 2562
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2562 2561

546,451,600.00 87.97 547,813,200.00 87.08 (1,361,600.00) (0.25)

52,644,177.71 8.48 56,150,030.00 8.93 (3,505,852.29) (6.24)

5,354,449.00 0.86 10,380,926.30 1.65 (5,026,477.30) (48.42)

8,590,210.15 1.38 8,543,538.88 1.36 46,671.27 0.55

8,121,765.91 1.31 6,210,758.59 0.99 1,911,007.32 30.77

621,162,202.77 100.00 629,098,453.77 100.00 (7,936,251.00) (1.26)

99,803,273.16 15.99 95,165,483.06 15.94 4,637,790.10 4.87

60,900.00 0.01 4,800.00 0.00 56,100.00 1,168.75

305,834,759.76 49.01 286,253,199.04 47.96 19,581,560.72 6.84

112,352,298.96 18.00 115,805,331.43 19.40 (3,453,032.47) (2.98)

13,069,876.15 2.09 12,035,768.89 2.02 1,034,107.26 8.59

3,279,293.03 0.53 1,403,235.64 0.24 1,876,057.39 133.70

88,829,976.04 14.23 85,395,282.02 14.31 3,434,694.02 4.02

200,000.00 0.03 100,000.00 0.02 100,000.00 100.00

609,855.12 0.10 716,405.71 0.12 (106,550.59) (14.87)

624,040,232.22 100.00 596,879,505.79 100.00 27,160,726.43 4.55

(2,878,029.45) (0.46) 32,218,947.98 5.40 (35,096,977.43) (108.93)

 2    
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-    47-49   
19,581,560.72  6.84   18-19    3,453,032.47   2.98 

     
       

   2561-2562   
35,096,977.43  108.93

2.  (Financial Ratio)

2.1  (Current Ratio)   2562  2561

 2562  2561

565,286,736.61 535,269,538.92

27,229,384.33 44,038,124.94

20.76 12.15 

  20.76-12.15  

2.2 
   2562  2561

 2562  2561

52,644,177.71 56,150,030.00

546,451,600.00 547,813,200.00

9.63 10.25

624,040,232.22 596,879,505.79

621,162,202.77 629,098,453.77

100.46 94.88
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 94-100  
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•  Doctorate in Philosophy (Environmental 
Engineering), University of Guelph 

•   ( ) 

•   , 
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• 

• 
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 : 58 
 :

•  Northeastern University, Boston, Massachusetts, 
M.A. (Econ) 

•  University of Bridgeport, Bridgeport, 
Connecticut, (Business Econ.) 

 :
•  .

 :
•  .

 

 : 61 

 :
•  Agricultural Economics, Australian National 

University, Australia
•   ( ) 
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 :
•  .

 :
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•  Master of Business Administration, Oklahoma 
City University, USA
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• 
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•  Master of Science (International Relations), 
Pittsburg State University
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•   

•  Master of Public Administration, 
Middle Tennessee State University, USA
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10/2561 22  2561 100.00

11/2561 25  2561 90.91

1/2562 22  2562 81.82

2/2562 20  2562 72.73

3/2562 26  2562 90.91

4/2562 29  2562 81.82

5/2562 8  2562 90.00

6/2562 25  2562 90.00

7/2562 24  2562 100.00

8/2562 15  2562 100.00

9/2562 19  2562 100.00

90.74

 ( )
 . . 25622
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นางสาวรุจิรา ริมผดี
ผู�อํานวยการสถาบันวิจัยและพัฒนาพื้นท่ีสูง

(1 ตุลาคม 2561 – 31 มีนาคม 2562)

นายวิรัตน� ปราบทุกข� 
ผู�อํานวยการสถาบันวิจัยและพัฒนาพื้นท่ีสูง

(22 พฤษภาคม 2562 – ปัจจุบัน)

นางเสาวนิตย� พงษ�ประไพ 
ท่ีปรึกษาด�านแผนงานและต�างประเทศ

ดร.ศิริพงศ� หังสพฤกษ� 
ท่ีปรึกษาด�านการวางแผนและพัฒนาการเกษตร

นายวิรัช พูนทรัพย� 
ท่ีปรึกษาด�านยุทธศาสตร�และการบริหารจัดการองค�กร

209รายงานประจําป� 2562
สถาบันวิจัยและพัฒนาพ้ืนท่ีสูง (องค�การมหาชน)



ดร.เพชรดา อยู�สุข 
ผู�อํานวยการสํานักวิจัย

ดร.เมธี พยอมยงค� 
ผู�อํานวยการสํานักอํานวยการ

นายภูธาดล ธีรอธิยุต 
รองผู�อํานวยการอุทยานหลวงราชพฤกษ�

นางวัชรีฐ� พรรณเรืองรอง 
หัวหน�าหน�วยตรวจสอบภายใน

ดร.ทินรัตน� พิทักษ�พงศ�เจริญ 
รองผู�อํานวยการสถาบัน ด�านบริหารจัดการ

รักษาการผู�อํานวยการสํานักยุทธศาสตร�และแผน

ดร.อาณดา นิรันตรายกุล 
ผู�อํานวยการอุทยานหลวงราชพฤกษ�

รายงานประจําป� 2562
สถาบันวิจัยและพัฒนาพ้ืนท่ีสูง (องค�การมหาชน)210
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สถาบันวิจัยและพัฒนาพื้นที่สูง (องค์การมหาชน)
HIGHLAND RESEARCH AND DEVELOPMENT INSTITUTE (Public Organization)

สถาบันวิจัยและพัฒนาพื้นที่สูง (องค์การมหาชน)
65 หมู่ 1 ถนนสุเทพ ตำ�บลสุเทพ อำ�เภอเมือง จังหวัดเชียงใหม่ 50200
โทรศัพท์ 053-328496-8   โทรส�ร 053-328494, 053-328229
www.facebook.com/hrdi.or.th
www.hrdi.or.th

สถาบันวิจัยและพัฒ
นาพื้นที่สูง (องค์การมหาชน)
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