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, 2552

anthocyanin Cyanidin Peonidin

( , 2531)

Moskowitz and 

Hroazdina, 1981 , 2549

Peonidin Cyanidin
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Planting date    

vegetative growth

reproductive growth

vegetative phase

reproductive phase

grain formation and ripening 

phase , 2527

Tollenaar et al., (1979) 

growing degree day

(maximum temperature) 

(minimum temperature) 

(base temperature) 

(accumulated growing 

degree-day GDD) 

(Huang et al.,
1998)
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, Halder (2004) Nizerail, BR11 

BR22 15 ,

, 2528 Hsiao (1982)

,

2529) 

20 10 8 1 8

, 293, 258 , , , ,UPL Ri-3

C171-136 23 8
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UPL Ri-3, C171-136

23 20

8

(2551) 10

19125 .1, 16815, 7677, , 9103, 13815,16089 16083

3 12 11 10 11

10

Linscombe et al., 2004

50 % 2544

4 15 15

15 15 3 105

1

3 15
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, 2540

ATP (adenosine triphosphate) , 2523

ammonia Volatilization denitrification

leaching De Datta, 1981 2542 2

1 105 4 0, 45, 90 135 .

2 90

2

2550 ,

Number

, 16

Saito et al.,
(2005)
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3.1 4.0 1.6 1.9 

2543 2

1 1

,

Antioxidants)

(antioxidants)

, 2542

bran

Nakornriab (2007) 
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2552

32

105 6

4.41 mg/g GE 

0.75

mg/g GE 6 0.64 mg/g GE 

1. Hydroxylated devivatives benzoic cinnamic acid 

benzoic acid 

quinic acid 

2. Counarins C6-C3 cinnamic acid C3 

oxygen heterocyde coumarin glycosite

3. C6-C3-C6 

C3 flavones, flavanols, anthocyanidins, 

chlcones aurones Uota (1952) 

4. polymeric phenols 
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- Hydrolysable tannins 

- Condensed tannins 

benzoic acid cinnamic 

                                    

Lea and Lee good, 1999 ,

2549

Benzoic acid Coumarins

Flavonoids Cinnamic acid

          


