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Abstract

Research works on improvement of Azukibean varieties had been carried out for 

six consecutive growing seasons on the highland in Chiang Mai, Thailand during 1996 to 2004. 

The objectives of works were to develop high potential yielding ability of Azukibean varieties, 

good seed quality for bean paste production and be able to grow and adapt well to highland 

planting areas in the northern parts of Thailand. A good variety of Azukibean, Erimo which was 

first introduced from Japan for commercial production in Thailand was employed as parent 

population for manipulating pureline selection. Adaptability and yield stability evaluation were 

made for years by conducting yield trial of selected purelines and followed by onfarm trial at 

different highland research stations of Royal Project Foundation. Results of research works could 

be summarized that B#109 line was developed  and considered as one of the best promising line. 

This promising line gave some  agronomic characters were  superior to its own parent population 

such as 10-30 percents higher in grain yield, bigger seed size, more redness and brightness of 

seed coat and 7-10 days was markedly earlier in maturity. Bean paste quality of this promising 

line was comparable to Erimo variety as well. Besides phenotypic and agronomic characters were 

different, DNA marker analysis also supported this B-109 promising line was genetically 

distinguished from Erimo variety as well. 

Germplasm collection and evaluation of Azukibean were carried out along with 

varietal improvement program. Total 75 of Azukubean varieties were introduced from Japan and 

Taiwan. These collected germplasms were evaluated for their phenotypic, agronomic and 

adaptability performances in order to identify the desirable traits which can be utilized for another 

important purposes of Azukibean breeding program in Thailand. 

1/   Agronomy Department, Faculty of Agriculture, Chiang Mai University, Thailand. 
2/  Highland Legume Research and Development Project Coordinator, Royal Project

    Foundation, Chiang Mai, Thailand. 
3/  Royal Project Foundation, Chiang Mai, Thailand.



Abstract  

   

 1 : 

 1 

 2 

 2 

 2 

 5 

 11 

 18 

 21 

 2 : 

 46 

 46 

 50 

 52 

 53 



  82 

    

 89 

 90 

 91 



   

1 Yields and yield components of selected lines of 

Azukibean in preliminary yield trial in 1998 growing 

season.

22

2 Seed colors of selected lines of Azukibean in preliminary 

yield trial in 1998 growing season. 

23

3  Yields and yield components of selected lines of 

Azukibean in line selection trial in 1998 growing season. 

24

4 Seed colors of selected lines of Azukibean in line 

selection trial in 1998 growing season. 

25

5 Yield of selected elite lines (Group I) of Azukibean in 

replicated yield trial in 1999  growing season. 

26

6 Yields and yield components of selected elite lines 

(Group I.) in replicated yield trial in 1999 growing 

season.

26

7 Seed colors of selected elite lines (Group I) of Azukibean 

in replicated yield trial in 1999 growing season. 

27

8 Yields of selected elite lines (Group II) of Azuibean in 

replicated yield trial in 1999 growing season. 

27

9 Yields and yield components of selected elite lines 

(Group II) of Azukibean in replicated yield trial in 1999 

growing season. 

28

10 Seed colors of selected elite lines (Group II) of 

Azukibean in replicated yield trial in 1999 growing 

season.

29

11 Yields of promising lines of Azukibean in advance yield 

trial in 2000 growing season. 

30



   

12 Yields and yield components of promising lines of 

Azukibean in advance yield trial in 2000 growing 

season.

31

13 Seed quality analysis of 3 improved promising lines of 

Azukibean grown at Pang Da Station in 2000 growing 

season.

31

14 Seed quality analysis of 3 improved promising lines of 

Azukibean grown at PangDa Station in 2000 growing 

season.

32

15 Koshi ann analysis of 3 improved promising lines of 

Azukibean grown at PangDa Station in 2000 growing 

season.

32

16 Sensory evaluation test of 3 improved promising lines 

of Azukibean grown at Pang Da Station in 2000 

growing season. 

33

17 Agronomic characters and bean paste (Koshi ann) 

analysis of 3 improved promising Azukibean lines 

compared with Erimo variety. 

34

18 Yields and yield components of B#109, an improved 

promising line of Azukibean compared with Erimo, an 

commercial variety grown under farmer field conditions 

in 2001 growing season at Pang Da Station. 

39

19 Analysis of grain quality of B#109, an improved 

promising line of Azukibean compared with Erimo, a 

commercial variety grown under farmer field conditions 

in 2001 growing season at Pang Da Station. 

39



   

20 Koshi ann analysis of B#109, an improved promising 

line of Azukibean compared with Erimo, a 

commercial variety grown at Pang Da Station in 2001 

growing season. 

40

21 Sensory evaluation test of B#109, an improved 

promising Azukibean compared with Erimo, a 

commercial variety grown at Pang Da Station in 2001 

growing season. 

40

22 Yields and yield components of B#109, an improved 

promising line of Azukibean compared with Erimo, a 

commercial variety grown under farmer field 

conditions in 2002 growing season at Pang Da and 

Khun Pae Station. 

41

23 Grain quality analysis of B#109, an improved 

promising line of Azukibean compared with Erimo, a 

commercial variety grown under farmer conditions in 

2002 growing season at Pang DA and Khun Pae 

Station.

41

24 Yields and yield components of B#109, an improved 

promising line of Azukibean compared with Erimo, a 

commercial variety grown under farmer field 

conditions in 2003 growing conditions at Pang Da 

and Khun Pae Station. 

42

25 Similarity index was analysed among the legume 

crops. An improved promising line of Azukibean, 

B#109, (example no. 12) was about 81.60 percents 

similar to Erimo (example no. 11) variety. 

44



26 Names of Azukibean germplasms and their places of 

origin.

55

27 Agronomic characters of Azukibean germplasms 

evaluated at Pang Da Station in 1999 growing 

season.

59

28 Average agronomic characters and yield 

components of Azukibean germplasms were tested 

at two locations, Pang Da and Nong Keow Station in 

2000  growing season. 

65

29 Seed colors of Azukibean germplasms were tested at 

two locations, Pang Da and Nong Keow Station in 

2000 growing season. 

69

30 Yields of Azukibean varieties were selected from 

germplasm nursery and tested at two locations, Pang 

Da and Khun Pae Station in 2001 growing season. 

73

31 Average agronomic characters and yield 

components of Azukibean varieties were tested at 

two locations, Pang Da and Khun Pae Station in 2001 

growing season. 

74

32  Seed colors of Azukibean varieties were tested at 

two locations, Pang Da and Khun Pae station in 2001 

growing season. 

75

33 Yields of Azukibean varieties  were tested at two 

locations, Pang Da and Khun Pae station in 2002 

growing season. 

76



34 Average agronomic characters and yield 

components of Azukibean varieties were tested at 

two locations, Pang Da and Khun Pae Station in 2002 

growing season. 

77

35 Seed colors of Azukibean varieties were tested at two 

locations, Pang Da and Khun Pae Station in 2002 

growing season. 

78

36 Yields of Azukibean varieties were tested at two 

locations, Pang Da and Khun Pae Station in 2003 

growing serason. 

79

37 Average agronomic charcters and yield components 

of Azukibean varieties were tested at two locations, 

Pang Da and Khun Pae Station in 2003 growing 

season.

80

38 Seed colors of Azukibean varieties were tested at two 

locations, Pang Da and Khun Pae Station in 2003 

growing season. 

81



   

1 Activities of varietal improvement of Azukibean project 

during 1996-2003 growing seson. 

10

2 Plant types (above) and seed colors (below) of new 

improved promising Azukibean lines compared with Erimo 

variety. Lines were grown and selected in 2000 growing 

season.

35

3 Description of improved promising Azukibean line “B#109”. 36 

4 Description of improved promising Azukibean line “SP#109” 37 

5 Description of improved promising Azukibean line “B#117” 38 

6 DNA-bands of legume crops were analysed by SRAP 

techique. Erimo Azukibean variety (example no.11) showed 

DNA-bands differently from B#109, an improved variety 

(example no. 12) 

43

7 Phylogenetic tree of legume crops. Example no.11 and no. 

12 were belonged to Azukibean group on which difference 

of varieties were identified between Erimo (AZ-E) and 

B#109 (AZ-B#109) variety. 

44

8 Onfarm trial fo Azukibean Erimo variety (left) and B#109 

promising line (right) grown in farmer fields at Pang Da 

Station in 2003 growing season. 

45

9 Onfarm trial of Azukibean, Erimo vaeity (left) and B#109 

promising line (right) grown in farmer fields at Khun Pae 

Station in 2003 growing season. 

45

10 Activities of Azukibean germplasm evaluation, selection 

and yield trial. 

49



   

1 Temperature data recorded at Mae Hia, Pang Da, 

Nong Keow and Khun Pae Station in 1999 growing 

season.

86

2 Rainfall data recorded at Mae Hia, Pang Da, Nong 

Keow and Khun Pae Station in 1999 growing season. 

87

3 Description of station, Pang Da, Khun Pae, Nong 

Keow and Mae Hia Station. 

88



 1 : 

 (Azukibean : Vigna angularis (Willd) Ohwi and Ohashi) 

 (mungbean)  (blackgram)  (rice 

bean)

 (Yeong, 1990) 

 (bean paste) 

 “ ” (ann) 

 (Lumpkin and Mc. Clary 1994) 

 (Yeong, 

1990)  120,000 

 32.43  (Chikamori, 1997) 

 (Janpan Bean Fund 

Association, 1987)  

 Ueno Fine Chemicals Industry, Ltd. 

 Erimo 

 2539 

 2  2540  3 

 Erimo  2 

 Erimo  250-300 .

 Erimo 

 (  2541) 

 Erimo  (pureline) 

 (promising line) 



2

 Ueno Fine Chemicals Industry, 

Ltd.  75 

(germplasms)

 “ ”

 2 

1.

 (cash crop) 

2.

 Dumrong 

Tiyawalee et  al. (1978) 

 2517  2 

 3  Akatsuki Dainagon ( )  KS120 



3

 Chien Shien ( )  3 

 178.0,155.0  157.0 .

 (2541)  2534 

 400 .

. . 2539  Ueno Fine Chemicals Industry, Ltd. 

 Erimo 

 (bean paste) 

 Erimo  2539  2540 

 2 

 250-300 .

 (hard seed ) 

 Erimo 

 ( ,2541, Chikamori,1997) 

 (2542) 

Hokkaido  6-10  2542 

Erimo

 Hokkaido Tokachi Agricultural Experiment 

Station . . 1971 . . 1981 

 2  Erimo  65 

 Katano-otome  35 

. . 2540-2547  Erimo 

 2541-2542  2 

 94  108 



4

 0.00-250.0 .  69 

 101  11.5-218.5 .  (

2543)

 (2542) 

 2542  Erimo 

 5 

 237 

 5  0.6-143.8  (2544) 

 3  800-1200  1 

 400  Erimo 

 18 

 (general adaptation) 

 (2547) 

 4  Erimo  5 

 5 

KS#7  309.10 .

700-1000  (2546) 

 10 

–  2545 

 (growth rate) 

 (assimilating partition)  WyR-

6433

 (2546) 



5

 (DNA markers)  B#109 

 Erimo 

 Erimo  81.60  18.40 

 B#109 

. . 2539 

 1 ( . . 2539-2540) :  (Pureline selection ) 

 2 ( . . 2541-2544) :  (Varietal     

yield trial and promising line selection) 

 3 ( . . 2545-2547) : 

(Onfarm trial) 

 1  21 

 1 ( . . 2539-2540) :  (Pureline Selection) 

. . 2539 :  Erimo 

 – 

2539  (single plant selection) 

 (original population)  180 

 (bulk selection) 

. . 2540 : 

 2539  (plant to row selection)  180 

 (pureline)  54 

 200 

 –  2540



6

 2 ( . . 2541- 2543 :  (Vairetal

                 yield trial and promising line selection) 

 1 ( . . 2541) :  2540  54 

 (Preliminary yield trial and line 

selection)  Erimo  (check variety)  2 

 3.0  50 x 20 .  1-2 

 3 

 (Elite line)  1

18 /

 200  2  32 

 2541  3  27 

 16  2541  26 

 26  - 2  2541  25 

 9-19 2541

 2 ( . . 2542) :  (replicated yield trial) 

 Elite line  1  B  B#101 

B#118  18  4 

 Elite line  2  SP  SP#101  SP#133 

 33  3 

 2  4  3.0 

 50x20 .  2-3  Randomized 

complete block  3  18  4 

 2542  17  6 

2542  19  9  2542 

 25  15  2542

 Elite line  1  3 

B#109, B#113  B#117  Elite line  2  9 

 SP#102, 103, 109, 123, 124, 127, 129, 130  SP#132 



7

 3 ( . . 2543) :  (Advance yield trial) 

 Elite line  1  Elite line  2  replicated yield trial 

 2  12  Erimo 

 4  3.0  50x20 .

 2-3  Randomized complete block  3 

 3  31  16 

 2543  22  3 

2543  29  15  2543 

 2  (Promising line) 

 3  B#109, B#117  SP#109  3 

 (bean paste) 

 3 ( . . 2544-2547) : 

(Onfarm trial) 

 4 ( . . 2544) : 

B#109  Erimo 

B#109

 14.00x17.0 

 1.0x1.0  4 

 Ueno Fine Chemicals Industry, Ltd. ( )

 21  17 

2544

 5 ( . . 2545) :  Onfarm trial  B#109 

 2  Erimo  2 



8

 1.0x1.0  4 

 Ueno Fine Chemicals Industry,Ltd (

)  12 

 15  2545  22 

 9  2545

 6 ( . . 2546) :  Onfarm trial  B#109 

 3  Erimo  2 

 1.0 x1.0 

 4 

 30 

 15  2546  26 

 14  2546

 : 

 Stomp (

 : pendimethalin) 

 1-2  15-15-15  25.0 .

 2  25.0 .  35-40 

 Furadan  7-10 

 3.0 .

 Hostathion 

 2-3  10-12 

 :  80 

 3-4  1-2 

 100 

 5 



9

 :  Erimo  

 Ueno Fine Chemicals Industry, Ltd. ( )

 (bean paste) 

Minolta Camera’s Colorimeter, Model CR- 200 b   L,* a*,  b*

 L* =  (brightness)

 26-32 ( 25

 (prime grade)  24 

 (second grade)

 a* =  (redness)  18-22 

(  25 

)

 b* =  (yellowness)  10-

15 (  14 

 12  (Chikamori,1997) 

 (DNA marker) : 

 B#109  Erimo  (original 

population)

Erimo  (DNA 

maker)  SRAP (Seqnence related amplified polymorphism) 

 (  2546) 

 : 

 Analysis of Variance 

 F-test  LSD (Least significant difference)  95.0  99.0 

 (Steel and Torrie, 1960) 



10

 Activity Year Location
STEP I

Pureline

Selection
1996
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STEP II 
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And Promissing 
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Pang Da Station 

Khun Pae Station 
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Pang Da Station 
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Original population of Erimo  
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(54 lines)
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Replicated yield trial  
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Three promising lines were selected : 

B#109, B#117 and SP#109

Promissing line B#109 and Erimo 

variety were tested in farmer fields.  

Promissing line B#109 and Erimo variety 

were tested in farmer fields in 2nd  year.  

Promissing line B#109 and Erimo variety 

were tested in farmer fields in 3rd year. 

B#109 was considered as a new 

improved Azuki bean variety. 

Figure 1. Activities of varietal improvement of Azukibean project during 1996-2003 growing seasons. 
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Table 1 . Yields and yield components of selected lines of Azukibean in preliminary  

                yield trial in 1998 growing season. Data were averaged from 3 locations. 

Entry
No.

Line

No.

Grain

yield(g

m/2.5

m2)

Seeds

per

plant

Seed

wt./

plant

(gm.)

100

seeds

wt.

(gm.)

Pods/

plant

Node/

plant

Branches/

plant

Plant

ht.

(cm.)

1 10 567.6 69.3 7.4 10.7 12.1 7.8 5.4 18.1 

2 15 508.5 73.7 7.1 10.3 15.7 8.3 6.5 20.5 

3 17 486.4 83.8 8.0 109.7 17.1 8.1 6.5 21.1 

4 19 528.9 58.1 5.7 10.7 11.7 7.8 4.9 18.6 

5 20 462.6 53.9 4.8 9.9 10.2 6.9 4.7 16.6 

6 24 560.4 68.7 7.1 10.6 12.3 8.0 5.6 17.4 

7 25 577.4 91.6 8.5 10.5 25.0 8.5 6.5 20.7 

8 32 556.4 58.7 5.9 10.7 11.4 6.6 5.0 19.1 

9 35 487.8 68.5 8.1 12.8 13.9 7.0 6.3 20.0 

10 39 496.0 64.5 7.3 12.4 16.9 7.5 7.0 19.4 

11 44 555.7 52.3 6.5 13.7 12.6 7.7 6.5 18.1 

12 45 445.8 61.2 6.2 10.3 12.2 6.6 5.1 17.5 

13 46 425.0 55.9 5.6 10.3 10.7 6.6 4.9 17.4 

14 48 420.8 53.0 6.1 10.9 11.6 6.2 5.2 16.5 

15 49 504.3 66.5 67.6 10.5 12.9 6.9 6.1 19.7 

16 50 595.8 57.4 6.5 12.8 11.8 7.0 5.7 20.0 

17 51 530.4 67.7 7.8 13.4 14.4 7.6 7.2 22.3 

18 52 547.3 67.0 6.5 10.7 13.3 7.7 6.1 21.3 

19
Erimo

(CK)
501.7 68.0 8.1 12.8 15.7 8.2 6.89 19.5 

Mean 520.8 63.3 6.6 11.6 13.1 7.5 5.9 19.0 
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Table 2. Seed colors of selected lines of Azukibean in preliminary yield trial in 1998

   growing season. 

Khun Pae  Nong Kaew  Pang Da Entry

No.

Line

No. L* a* b*  L* a* b*  L* a* b* 

1 10 24.0 26.7 7.5  19.6 25.2 7.4  20.5 23.9 6.2 

2 15 25.2 28.9 10.0  32.3 21.5 7.0  22.2 22.6 6.6 

3 17 24.2 29.5 9.4  2.8 26.7 9.1  21.2 27.0 8.0 

4 19 21.0 26.5 7.4  21.1 28.4 8.3  23.1 25.7 7.0 

5 20 19.5 28.9 7.8  19.0 26.2 8.4  20.9 25.9 9.0 

6 24 21.6 28.0 8.7  23.5 24.6 7.2  21.9 29.1 7.9 

7 25 21.2 25.7 8.6  22.9 23.2 6.8  22.2 27.6 5.5 

8 32 21.1 25.6 7.0  26.2 23.9 6.4   23.2 27.2 7.3 

9 35 23.2 31.6 9.4  25.0 27.4 8.3  22.3 28.3 7.2 

10 39 23.3 28.5 9.0  21.6 20.0 4.8  20.7 20.7 5.4 

11 44 22.5 25.8 9.2  22.7 22.0 5.0  22.0 26.3 6.1 

12 45 25.7 28.1 8.3  27.3 21.2 5.8  22/- 26.5 5.3 

13 46 27.9 21.1 7.1  20.4 30.7 7.9   24.6 25.3 6.2 

14 48 22.7 30.6 9.0  18.5 28.7 7.4  21.5 28.6 6.8 

15 49 21.0 29.0 7.6  29.2 21.2 6.0  23.0 28.0 6.9 

16 50 23.1 28.2 10.3  23.0 24.7 8.1  21.8 30.2 8.3 

17 51 22.8 27.9 10.0  27.5 19.1 6.8  23.1 30.3 9.2 

18 52 24.3 22.3 6.4  21.4 19.9 7.7  24.4 24.3 6.9 

19
Erimo

(CK)
22.4 26.5 9.0  22.3 23.4 7.5  23.4 24.1 6.9 

Mean 22.3 26.2 8.1  22.0 22.4 6.5  22.4 25.1 6.8 

Note : Criteria for measuring seed colors of Azukibean. 

 L*  =  measure of brightness, acceptable values are 26 -32 

 a*  =  measure of redness, acceptable values are 18 -22 

 b*  =  measure of yellowness, acceptable values are 10 –15 

Seed color was measured by Minolta Camera’s Colorimeter, Model CR-200b. 
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Table 3. Yields and yield components of selected lines of Azukibean in preliminary  

                in line selection trial in 1998 growing season. Data were averaged from 3

                locations. 

Entry
No.

Line

No.

Grain

yield(g

m/2.5

m2)

Seeds

per

plant

Seed

wt./

plant

(gm.)

100

seeds

wt.

(gm.)

Pods/

plant

Node/

plant

Branches/

plant

Plant

ht.

(cm.)

1 6 234 75 7.7 10.4 13.7 8.7 6.0 18.1 
2 11 242 74 7.6 10.9 14.1 9.0 6.1 19.2 
3 12 243 79 8.3 10.8 15.2 8.2 5.9 19.3 
4 29 336 84 9.0 11.3 16.2 9.3 7.0 20.6 
5 42 302 69 8.9 13.4 18.1 8.2 7.3 19.0 
6 43 265 80 9.8 14.0 17.7 8.4 7.1 19.2 
7 44 245 86 10.4 12.9 18.9 7.2 6.8 17.2 
8 51 301 95 12.5 11.5 18.9 8.1 6.9 21.4 
9 60 290 79 23.7 13.9 17.0 8.4 7.4 20.6 
10 62 280 86 32.1 13.8 17.1 8.2 7.1 21.7 
11 68 272 79 24.2 13.9 20.1 9.0 8.3 19.8 
12 84 210 64 8.6 14.0 17.2 8.9 7.8 18.9 
13 85 268 60 7.4 12.8 16.4 8.5 7.1 18.7 
14 99 245 59 7.8 13.7 16.0 8.3 7.1 17.7 
15 100 306 67 8.6 14.5 18.9 9.5 8.0 19.1 
16 103 292 76 101 14.3 19.0 9.0 7.5 17.4 
17 108 364 77 9.6 13.4 15.7 8.1 7.4 19.8 
18 110 310 67 8.8 14.6 17.3 8.4 6.8 18.6 
19 113 232 42 6.9 14.1 15.4 7.6 6.3 18.8 
20 116 316 74 11.5 13.7 19.2 8.8 8.1 22.4 
21 118 332 68 6.4 13.9 20.3 7.8 6.6 20.3 
22 124 309 57 7.4 10.3 14.6 7.4 6.0 18.2 
23 125 275 65 7.9 10.8 14.7 7.8 6.1 18.6 
24 126 272 59 8.0 10.5 15.1 8.1 6.7 18.0 
25 133 329 64 7.9 13.2 16.6 8.2 7.1 19.3 
26 139 245 58 7.3 13.2 15.2 7.8 6.6 19.4 
27 142 256 77 10.6 15.3 18.7 9.4 8.6 19.8 
28 145 277 67 8.5 13.5 16.5 8.1 6.4 15.0 
29 172 198 63 6.5 10.3 14.9 7.8 5.8 17.7 
30 173 250 85 8.6 10.5 16.6 7.9 6.9 19.6 
31 177 256 76 9.5 13.5 19.1 9.3 7.7 18.4 
32 181 266 59 6.6 11.1 12.0 7.3 5.6 16.8 

Erimo33
(CK)

282 86 9.4 12.0 17.1 8.7 7.2 21.9 

Mean 275.6 70.0 10.24 12.5 16.3 8.3 6.9 18.3 
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Table 4. Seed colors of selected lines of Azyukibean in line selection trial in 1998  

   growing season. 
Khun Pae  Nong Kaew  Pang Da Entry

No

Line

No L* a* b*  L* a* b*  L* a* b* 

1 6 22.5 27.8 9.9  22.0 18.9 9.2  24.8 25.9 7.5 

2 11 21.2 28.5 9.3  19.8 22.8 6.4  20.6 27.6 8.1 

3 12 22.1 27.2 9.7  18.7 22.7 5.9  25.0 20.5 6.1 

4 29 20.9 28.8 8.7  25.8 20.7 6.1  26.3 18.8 6.6 

5 42 18.2 20.2 5.3  16.4 17.0 4.0  23.0 21.7 5.7 

6 43 18.4 21.7 5.7  23.8 16.4 4.2  27.4 16.7 4.4 

7 44 22.6 28.4 9.1  24.8 19.4 6.0  23.1 26.7 8.3 

8 51 18.7 30.3 7.9  - - -  29.4 21.0 5.6 

9 60 24.6 23.5 7.5  22.4 27.5 7.9  20.3 29.0 8.0 

10 62 26.3 23.7 7.8  27.2 21.4 4.5  25.4 32.1 9.4 

11 68 18.2 24.2 6.yt  16.0 18.7 3.5  20.0 21.8 5.2 

12 84 20.8 25.6 7.8  17.5 21.0 5.5  22.2 24.5 6.9 

13 85 30.0 15.0 4.3  26.1 16.5 4.3  20.6 25.4 7.2 

14 99 19.1 22.5 5.7  17.7 23.5 5.7  23.0 22.7 3.9 

15 100 19.4 24.2 7.0  1.1 20.4 5.3  25.7 15.7 3.9 

16 103 18.9 19.3 5.4  22. 22.4 5.3  18.9 25.6 7.0 

17 108 23.4 12.3 4.0  25.3 17.0 4.4  25.2 19.4 6.6 

18 110 25.6 18.3 5.2  19.5 23.2 5.3  22.7 25.0 6.8 

19 113 27.1 27.6 9.0  24.1 22.6 7.0  30.2 19.9 6.4 

20 116 21.6 28.2 12.6  20.3 25.4 6.8  24.2 23.6 7.1 

21 118 - - -  24.8 25.4 9.9  20.4 28.8 10.9 

22 124 23.1 25.3 8.0  29.3 20.7 6.7  21.5 28.6 6.8 

23 125 25.7 26.8 9.0  21.1 25.8 6.7  25.3 31.1 8.6 

24 126 19.4 28.6 8.3  18.4 27.0 6.9  20.7 28.6 7.1 

25 133 17.5 22.3 6.6   21.3 17.4 4.1   28.8 25.8 7.6 

26 139 22.7 16.3 5.5  21.6 23.9 6.2  20.7 27.0 8.9 

27 142 19.1 23.0 6.5  17.6 23.2 4.7  22.6 21.2 6.0 

28 145 21.4 21.6 6.2  19.1 19.9 5.5  19.1 25.1 5.5 

29 172 30.4 20.6 7.9  22.1 28.8 7.2  22.1 27.9 7.7 

30 173 21.7 28.6 7.9  19.1 25.6 6.3  21.2 29.1 7.0 

31 177 22.5 24.5 8.2  18.4 19.0 4.3   20.3 21.4 4.7 

32 181 19.1 26.8 8.1  19.8 25.1 7.8  22.0 22.7 6.7 

33
Erimo

(CK)
20.8 22.3 6.5  26.0 13.9 2.5  20.7 25.3 6.5 

Mean 21.8 23.3 7.4  20.6 21.4 5.7  22.3 23.8 6.6 

*Seed colors criteria were described in Table 2. 
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Table 5. Yields of selected elite lines (Group I.) of Azukibean in replicated yield trial in

    1999 growing season. 

Location (2)Entry

No.

Elite line 

No. PD KP NK MH 

Mean

(kg/rai)

%of(1)yield

increasing

1 B#109 420.8 297.5 109.3 291.5 279.8 107.1 

2 B#113 398.4 265.7 152.0 316.3 283.1 108.3 

3 B#117 406.9 273.3 207.3 345.5 308.2 117.9 

4 Erimo (CK) 317.9 262.2 160.3 304.5 261.2 100.0 

Mean 395.0 268.0 171.0 315.7 287.4 - 

F-test ** ** ** ** ** - 

CV (%) 11.8 19.0 24.7 14.6 12.8 - 

(1) % of yield increasing compared with 100% of check variety. 

(2) Name of location; PD = PangDa, KP = Khun Pae, NK = Nong Keow  

and MH = Mae Hia station 

Table 6. Yields and yield components of selected elite lines (Group I.) in replicated yield

trial in 1999 growing season. Data were averaged from 4 locations. 

No
Elite line 

No.

Grain

yield

(kg./rai)

100

seeds

wt. (gm.) 

Pods/

plant

Branches/

plant

Nodes/

plant

Plant ht. 

(cm.)

1 B#109 279.8 13.60 16.11 7.66 8.85 34.5 

2 B#113 283.1 10.52 13.90 7.33 8.72 38.4 

3 B#117 308.2 13.45 13.58 7.24 8.52 35.5 

4 Erimo (CK) 261.2 13.32 15.38 7.23 9.15 31.3 

Mean 287.4 11.67 14.84 7.37 8.98 35.0 

F-test ** ** ** ** ** ** 

CV.(%) 12.8 17.1 16.0 12.9 8.7 12.6 

Note : Recommended 100 grain weight should be greater than 12.0 grams. 
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Table 7. Seed colors of selected elite lines (Group I) of Azukibean in replicated yield  

trial in 1999 growing season. 

Pang Da Nong Keow Entry

No

Elite line

No. L* a* b* L* a* b* 

1 B#109 22.3 26.5 7.7 19.1 26.6 8.1 

2 B#113 21.3 23.3 5.2 20.6 29.9 7.9 

3 B#117 23.2 23.9 8.8 18.8 26.8 8.4 

4 Erimo (CK) 20.1 24.2 5.7 17.1 23.8 4.6 

Mean 20.5 22.7 5.9 20.6 26.2 6.6 

* Seed colors criteria were described in Table 2. 

Table 8. Yields of selected elite lines (Group II) of Azukibean in replicated yield trial in

               1999 growing season. 

Location(2) Entry

No.

Elite line 

No PD KP NK 

Mean

(kg./rai)

%of yield(1)

increasing*

1 SP#102 301.0 203.6 151.6 218.8 101.0 

2 SP#103 373.5 231.2 175.5 260.1 220.0 

3 SP#109 245.4 272.3 207.8 241.9 111.6 

4 SP#123 307.6 213.9 141.0 220.8 101.9 

5 SP#124 336.4 196.2 166.9 233.2 107.6 

6 SP#127 350.7 189.6 139.3 226.6 104.6 

7 SP#129 339.5 235.6 176.1 250.4 115.6 

8 SP#130 323.1 209.3 108.3 2123.6 98.6 

9 SP#132 332.2 284.9 174.4 264.2 121.9 

10 Erimo(CK) 297.4 195.1 157.0 216.6 100.0 

Mean 336.2 230.7 161.1 242.7  

F-test ** ** ** **   

CV(%) 14.8 17.1 22.5 15.2  

(1) % of increasing compared with 100% of check variety  

(2) Name of location; PD = Pang Da, KP = Khun Pae, NK = Nong Keow Station. 
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Table 9. Yields and yield components of selected elite lines (Group II.) of Azukibean in

               replicated yield trial in 1999 growing season. Data were averaged from

               3 locations. 

Entry

No.

Elite line 

No.

Grain

yield

(kg./rai)

100

seeds

wt. (gm.) 

Pods/

plant

Branches/

plant

Nodes/

plant

Plant ht. 

(cm.)

1 SP#102 218.8 10.421 11.74 6.18 7.99 31.5 

2 SP#103 260.1 10.75 13.25 6.40 7.88 32.0 

3 SP#109 241.9 11.98 11.07 6.03 7.22 29.7 

4 SP#123 220.8 10.60 12.59 6.55 7.70 32.5 

5 SP#124 233.2 10.42 13.37 7.11 8.44 33.5 

6 SP#127 226.6 13.32 14.59 7.18 8.96 28.0 

7 SP#129 250.4 10.70 14.51 6.51 7.74 31.4 

8 SP#130 213.6 10.57 12.40 6.37 7.48 30.2 

9 SP#132 264.2 11.39 12.00 6.44 8.22 30.3 

10 Erimo(CK) 216.6 11.02 15.40 6.74 7.96 39.0 

Mean 242.7 12.10 13.24 6.60 8.07 29.8 

F-test ** ** ** ** ** ** 

CV.(%) 15.2 16.5 19.7 13.0 10.4 10.8 
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Table 10. Seed colors of selected elite lines (Group II.) of Azukibean in replicated yield

 trial in 1999 growing season. 

Pang Da Nong Keow Entry

No

Elite line

No. L* a* b* L* a* b* 

1 SP#102 21.0 26.1 7.0 23.3 23.4 10.9 

2 SP#103 18.5 23.7 6.5 21.2 21.9 8.6 

3 SP#109 18.5 23.3 6.1 21.4 25.8 8.9 

4 SP#123 18.5 23.0 6.6 20.7 21.4 7.7 

5 SP#124 22.5 23.6 6.1 22.2 27.6 5.9 

6 SP#127 17.2 19.2 3.4 21.2 22.2 6.9 

7 SP#129 20.7 21.4 4.6 24.9 30.8 8.5 

8 SP#130 17.5 21.8 4.9 23.8 25.5 6.3 

9 SP#132 18.3 23.4 5.0 22.2 21.7 8.9 

10 Erimo(CK) 18.2 20.6 5.2 23.1 20.7 7.3 

Mean 19.8 22.1 5.4 21.7 23.3 7.6 

* Seed colors were described in Table 2. 
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Table 11. Yields of  promising lines of Azukibean in advance yield trial in 2000

                growing season. 

Location(2) Entry

No.

Promising

line no. PD KP NK 

Mean

(kg./rai)

%of yield(1)

increasing*

1 B#109 195.0 330.4 199.0 241.4 108.8 

2 B#117 237.9 332.8 154.0 241.5 109.5 

3 SP#109 223.8 342.4 172.0 246.1 113.0 

4 Erimo (BS)(3) 194.2 222.4 214.0 210.2 96.5 

5 Erimo (CK) 171.2 308.0 174.0 217.7 100.0 

Mean 240.0 307.0 184.6 231.9 - 

F-test ** ** ** **   

LSD (0.05) 51.4 76.0 51.2 34.3 - 

CV(%) 17.6 17.3 19.2 18.3 - 

(1) % of yield increasing compared with 100% of check variety 

(2) Name of location; NK = Nong Keow, PD = Pang Da and KP = Khun Pae Station. 

(3) Used Erimo’s breeder seeds for second check variety. 



31

Table 12. Yields and yield components of promising lines of Azukibean in advance yield  

                 trial in 2000 growing season. Data were averaged from 3 locations. 

Entry

No.

Promising

line No. 

Grain

yield

(kg./rai)

Pods/

plant

Branche

s/plant

Yield/plant

(gm.)

Plant

ht.

(cm.)

100

seeds wt. 

(gm.)

1 B#109 241.4 25.37 7.87 28.50 21.27 12.08 

2 B#117 241.5 21.48 7.45 21,42 21.70 11.36 

3 SP#109 246.1 21.66 7.87 22.30 21.32 12.21 

4 Erimo (BS) 210.2 17.62 7.75 22.01 24.05 10l64 

5 Erimo (CK) 217.7 21.08 8.66 23.23 23.21 10.68 

Mean 204.0 21.95 7.98 22.91 23.13 10.70 

F-test ** NS NS NS NS ** 

LSD (0.05) 51.4 - - - - 0.54 

CV(%) 17.6 32.0 18.7 29.9 18.1 6.3 

Table 13. Seed quality analysis of 3 improved promising lines of Azukibean grown at  

                 Pang Da Station in 2000 growing season. 

% Hard seed Contamination

of weevil Line no. 
100 grains 

wt. (gm.) 

%

Moisture
25OC

24 h. 

25OC

48 h. Adult Larvae Egg 

1. B#109 12.8 11.5 6 5.5 1 1 0 

2.  B#117 12.5 11.4 0 0 0 0 0 

3.  SP#109 13.0 11.1 1 0.5 4 1 1 

4.  Erimo (CK) 11.2 4 3.5 3.5 5 1 1 

 Note :  Comtamination of weevil 

(a) Adult was observed from total samples. 

(b) Both lavae and egg were observed from 200 grains sample. 
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Table 14. Seed quality analysis of 3 improved promising lines of Azukibean grown at  

                Pang Da Station in 2000 growing season. 

 Seed size Seed color 

Line No 6.mm.

on

5-6

mm.

4-5

mm.

4mm.

pass
L* a* b* 

1. B#109 0.5 54.9 45.1 0 23.8 23.9 11.4 

2.  B#117 0 59.4 40.6 0 23.9 25.9 12.6 

3.  SP#109 0 55.8 44.2 0 23.9 27.6 12.4 

4.  Erimo (CK) 0 93.2 6.47 0 23.6 36.3 12.6 

 Note : Seed quality analysis in Table 13,14,15  and 16 were conducted at Ueno

 Fine Chemicals Industry, Ltd. in Japan. 

       Seed color criteria were described in Table 2. 

Table 15. Koshi ann analysis of 3 improved promising lines of Azukibean grown at  

                 Pang Da Station in 2000 growing season. 

Color
Line no. pH Brix 

%

Moist. L* a* b* H V C 

Chewing

(g/cm2)

1. B#109 7.86 55 38.93 22.9 18.3 5.7 5.1R 2.2 3.8 54 

2.  B#117 7.82 55 38.26 23.2 18.4 5.2 4.5R 2.3 3.8 53 

3.  SP#109 7.77 55 38.09 23.2 17.9 4.9 4.4R 2.3 3.7 59 

4.  Erimo (CK) 7.70 55 38.32 21.8 16.7 3.9 4.2R 2.1 3.4 53 

5. Otofuke

    2000 
7.81 55 38.12 21.4 16.2 4.4 4.8R 2.1 3.3 50 
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Table 16. Sensory evaluation test of 3 improved promising lines of Azukibean grown at

                Pang Da Station on 2000 growing season. 

Line no. Color 
Astrin

gency

Tongue

feeling

Dissolve in 

mouth

Sticki

ness

Hard

ness
Favour

Quality  Intensity 

Sweet

ness

Pleasant

ness

1.B#109 -0.4 0 0 0 0 0 0 -0.1 0 0 

2.B#117 -0.2 0 0 0 0 0 0 -0.1 0 0 

3SP#109 -0.1 0 0 0 0 0 0 0 0 0 

4.Erimo

(check)
0 0 0 0 0 0 0 0 0 -0.1 

5.Otofuke

2000
/ / / / / / / / / / 

 Note : The results range from –2 to 2 (5 scores) comparison to the control  

         variety. 

- Otofuke 2000 is another control Azukibean variety and is widely grown

          in Hokkaido areas. 

- Both analysis of Koshi ann and sensory evaluation test were    

          conducted at Ueno Fine Chemicals, Industry, Ltd. in Japan. 
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Table 17. Agronomic characters and bean paste (Koshi ann) analysis of 3 improved

  promising Azuki bean lines compared with Erimo variety. 

Name of improved lines 
Characteristics 

B#109 B#117 SP#109 

Erimo

Variety

A. Agronomic characters :     
 Plant height (cm.) 21.27 21.70 21.32 23.21 
 Plant type Bushy Bushy Bushy Slender
 No. of branch/plant 7.85 7.45 7.87 8.66 
 No. of node/plant 8.85 8.52 7.22 9.15 
 Pod/plant 25.37 21.48 21.66 21.08 
 Pod color White White White Brown 
 Pod shape Straight Straight Straight Slightly curve 
 100 grain wt. (gm.) 12.08 11.36 12.21 10.68 
 Seed color : L* 25.0 24.1 25.1 21.9 
                      a* 25.8 24.6 25.4 25.0 
                      b* 10.4 10.6 11.4 9.9 
 Grain yield (kg/rai) 241.48 241.56 246.07 217.72 
 Days to maturity 80 -90 80 -90 80 -90 90 -100 

B. Koshi ann analyais :     
 pH 7.86 7.82 7.77 7.70 

 % Moisture 38.93 38.26 38.09 38.32 
 Color : L* 22.9 23.2 23.2 21.8 
             a* 18.3 18.4 17.9 16.7 
             b* 5.7 5.2 4.9 3.9 
 Chewing (g/cm2) 54 53 59 53 
              Brix 55 55 55 55 
C. Koshi-ann Sensory Test :     
 Color -0.4 -0.2 -0.1 0 
 Astringency 0 0 0 0 
 Tongue feeling 0 0 0 0 
 Dissolving in mouth 0 0 0 0 
 Stickiness 0 0 0 0 
 Hardness 0 0 0 0 
 Flavor : quality 0 0 0 0 
              Intensity -0.1 -0.1 0 0 
 Sweetness 0 0 0 0 
 Pleasantness 0 0 0 -0.1 
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Figure 2. Plant types (above) and seed colors (below) of new improved promising

  Azukibean lines compared with Erimo variety. Lines were grown and selected  

  in 2000 growing serason. 

Erimo B#109 B#117 SP#109

Erimo B#109 B#117 SP#109
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Figure 3. Desciption of improved promising Azukibean line  “B# 109” 

1. Pedigree of line selection : Selected from introduced Erimo variety population since 

1996.

- 1996 growing season, single plant selection was made at Pang Da Station. 

- 1997 growing season, pure line selection was made at Pang Da Station. 

- 1998 – 2000 growing season, preliminary yield trial and advanced yield trial 

were made at Pang Da, Khun Pae and Nong Keow Station. 

- 2000 growing season, B# 109 line was selected as an improved promising 

line.

2. Agronomic characteristics : 

- Average grain yield is 250 – 350 kg./rai 

- 100 grain weight is 12.50 – 14.00 gm. 

- Seed color is bright red. 

- Average 8 – 12 branches/plant. 

- Average 15 – 30 pods/plant. 

- Average plant height 20 –25 cm. 

- Average days to maturity 80 – 90 days. 

- Pod color is white. 

- Pod shape is long and straight, bears 5 – 10 seeds/pod. 

- Plant type is bushy. 

Erimo B#109
Erimo B#109
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Figure 4. Description of improved promising Azukibean line “SP # 109” 

1. Pedigree of line selection : Selected from introduced Erimo variety population since

      1996. 

- 1996 growing season, single plant selection was made at Pang Da Station. 

- 1997 growing season, pure line selection was made at Pang Da Station. 

- 1998 – 2000 growing season, preliminary yield trial and advanced yield trial 

were made at Pang Da, Khun Pae and Nong Keow Station. 

- 2000 growing season, SP# 109 line was selected as an improved promising 

line.

2. Agronomic characteristics : 

-  Average grain yield is 200 – 350 kg./rai 

- 100 grain weight is 11.50 – 14.00 gm. 

- Seed color is bright red. 

- Average 6 – 10 branches/plant. 

- Average 15 – 30 pods/plant. 

- Average plant height 20 –25 cm. 

- Average days to maturity 80 – 90 days. 

- Pod color is white. 

- Pod shape is long and straight, bears 5 – 10 seeds/pod. 

- Plant type is bushy. 

Erimo SP#109
Erimo SP#109
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Figure 5. Description of improved promising Azukibean line “B # 117” 

3. Pedigree of line selection : Selected from introduced Erimo variety population since

      1996. 

- 1996 growing season, single plant selection was made at Pang Da Station. 

- 1997 growing season, pure line selection was made at Pang Da Station. 

- 1998 – 2000 growing season, preliminary yield trial and advanced yield trial 

were made at Pang Da, Khun Pae and Nong Keow Station. 

- 2000 growing season, B# 117 line was selected as an improved promising 

line.

4. Agronomic characteristics : 

-  Average grain yield is 250 – 350 kg./rai 

- 100 grain weight is 11.00 – 12.50 gm. 

- Seed color is bright red. 

- Average 6 – 10 branches/plant 

- Average 15 – 30 pods/plant. 

- Average plant height 20 –25 cm. 

- Average days to maturity 80 – 90 days. 

- Pod color is white. 

- Pod shape is long and straight, bears 5 – 10 seeds/pod. 

- Plant type is bushy. 

Erimo B#117

Erimo B#117
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Table 18. Yields and yield components of B#109, an improved promising line of

                 Azukibean compared with Erimo, a commercial variety grown under farmer

                 field conditions in 2001 growing season at Pang Da station. 

B#109 Erimo 
Character

Plot#1 Plot#2 
Mean

Plot#1 Plot#2 
Mean

1. No. of plant/m2 23.0 27.0 26.5 20.0 32.0 26.0 

2. Plant height (cm) 28.9 33.0 30.9 24.9 22.3 23.6 

3. No. of node/plant 8.6 9.8 9.2 9.1 8.5 8.8 

4. No. of branch/plant 4.2 5.3 4.7 5.3 3.9 4.6 

5. No. of pod/plant 14.5 13.0 13.7 17.6 8.6 13.1 

6. No. of seed/plant 66.0 51.1 58.5 92.1 45.8 68.9 

7. Grain yield,kg/rai 356.3 282.0 319.2 211.7 210.2 210.9 

 Note : Average grain yield of improved promising line is 33.92% higher than Erimo

            variety. 

Table 19. Analysis of grain quality of B#109, an improved promising line of Azukibean

                compared with Erimo, a commercial variety grown under farmer field

                conditions in 2001 growing season at Pang Da station. 

Mois- 100  Bean Hard 
Color by Minolta CR-300

ture grain wt. weevil  seed  Variety

L* a* b* H V C (%) (gm.) (1) (2) 

Erimo 24.0 22.2 13.1 7.1R 2.3 5.1 9.7 13.5 0 0 

B#109 24.4 25.2 13.8 6.6R 2.4 5.8 9.1 15.4 0 1 

Note :  (1) 1000 grains were examined for bean weevil contamination. 

 (2) 500 grains were examined for hard seed test. 

 Analysis of grain quality was conducted at Ueno Fine Chemicals Industry,  

  Ltd. Laboratory in Japan. 
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Table 20.  Koshi ann analysis of B#109, an impoved promising line of Azukibean

                 compared with Erimo, a commercial variety grown at Pang Da Station in 2001

                 growing season. 

Color by Minolta CR-300 
Variety pH 

Mois-

ture

(%)

Brix

L* a* b* H V C 

Hardness

(gm/cm2)

#5163 7.8 38.2 55 21.3 16.9 5.9 6.2R 2.1 3.5 50 

Erimo 8.0 37.9 55 19.7 15.8 4.9 6.1R 1.9 3.2 59 

B#109 8.0 37.8 55 23.5 16.8 7.0 6.6R 2.3 3.5 53 

Table 21. Sensory evaluation test of B#109, an improved promising line of Azukibean  

                compared with Erimo, a commercial variety grown at Pang Da Station in 2001

                growing season. 

Flavor
Variety Color 

Astrin

gency

Tongue

feeling

Disolve 

in

mounth

Sticki

ness

Hard

ness
Quality Intensity 

Pleasant

ness

Total

#5163 / / / / / / / / / / 

Erimo 0.1 0 0 0 0 -0.1 0.1 0 0.1 0.1 

B#109 -0.2 0 -0.2 -0.1 0.1 -0.1 0 -0.2 0 -0.1 

 Note : The result scores range – 2 to 2 (5 scores) comparison to control  

         sample. 

- #5163 is another control Azukibean sample which grains were imported from 

Australia.

- Both analysis of Koshi ann and sensory test were conducted at Ueno Fine 

Chemicals Industry, Ltd. Laboratory in Japan. 
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Table 22. Yields and yield components of B#109, an improved promising line of

                 Azukibean compared with Erimo, a commercial variety grown under farmer

                 field conditions in 2002 growing season at Pang Da and Khun Pae Station. 

B#109 Variety Erimo Variety 
Characters

Pang Da Khun Pae Average Pang Da Khun Pae Agerage 

1.Plant height (cm.) 23.43 22.80 23.12 18.30 22.00 20.15 

2.No.of node/plant 6.33 6.00 6.17 6.86 4.30 5.58 

3.No of branch/plant 3.33 4.00 3.66 3.45 2.00 2.73 

4.No of pod/plant 8.60 11.00 9.80 8.20 6.60 7.40 

5.100 grain wt.(gm.) 11.21 13.09 12.15 11.06 11.36 11.21 

6. Grain yield (kg/rai) 142.90 254.00 198.45 119.70 224.66 172.18 

Table 23.  Grain quality analysis of B#109, an improved promising line of Azukibean

compared with Erimo, a commercial variety grown under farmer field

 conditions in 2002 growing season at Pang Da and Khun Pae Station. 

B#109 Variety Erimo Variety 
Characters*

Pang Da Khun Pae Average Pang Da Khun Pae Agerage 

1. Hard seed (%) 0.0 4.4 2.2 0.0 0.4 0.2 

2. Weevil contamina- 

    tion (%) 
1.0 18.0 9.5 2.0 15.0 8.5 

3. 100 grain wt. (gm.) 13.70 16.35 15.06 12.51 10.68 11.60 

4. Seed Color L* 27.33 23.91 25.62 26.24 26.87 26.55 

    a* 28.03 25.35 26.68 27.12 27.48 27.30 

    b* 13.91 12.12 13.01 13.97 14.30 14.13 

5. Sensory Test - - - - - - 

* Conducted at Ueno Fine Chemicals Ind., Ltd. Laboratory in Thailand. 
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Table 24. Yields and yield components of B#109, an improved promising line of

                 Azukibean compared with Erimo, a commercial variety grown under farmer

                 field conditions in 2003 growing season at Pang Da and Khun Pae Station. 

B#109 Variety Erimo Varoety 
Character

PD KP 
Mean

PD KP 
Mean

1.Plant height (cm.) 28.3 26.0 27.1 24.4 25.3 24.8 

2.No.of node/plant 8.1 7.0 7.5 9.2 6.7 7.9 

3.No of branch/plant 5.0 7.0 6.0 5.1 4.3 4.7 

4.No of pod/plant 13.8 21.0 17.4 14.0 6.0 10.0 

5.No.of seed/plant 61.9 59.3 60.6 82.5 46.6 64.5 

6. Seed weight/plant (gm.) 7.8 11.3 9.5 9.2 4.7 6.9 

7. 100 grain weight (gm.) 12.6 13.5 13.0 10.8 11.3 11.0 

8. Planting date 25 August 27 August - 25 August 20 August - 

9. Harvesting date 7

 November 

14

November
-

15

Novevber

14

November
-

10. Days to maturity 74 days 79 days 76 days 82 days 86 days 84 days 

11. Grain yield (kg./rai) 315.4 284.8 300.1 270.0 153.6 211.6 
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Figure 6. DNA-bands of legume crops were  analysed by SRAP technique. Erimo  

  Azukibean variety (example no. 11) showed DNA – bands differently from

                B#109, an improved variety (example no. 12). (Data were adapted from Sumin

et al  2003) 
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Figure 7. Phylogenetic tree of legume crops. Example no. 11 and no. 12 were belonged

                to Azukibean groups on which difference of varieties were identified between

                Erimo (AZ-E) and B#109 (AZ-B#109) variety. (Data were adapted from Sumin

et al 2003.) 

Table 25.  Similarity index was analysed among the legume crops. An improved

                 promising line of Azukibean, B#109 (example no. 12) was about 81.60

                 percents simolar to Erimo (example no. 11) variety.  (Data were adapted from

                 Sumin et al 2003.) 

 1 2 3 4 5 6 7 8 9 10 11 12 

1 1.0000            

2 0.82370 1.0000           

3 0.77233 0.8068 1.0000          

4 0.4425 0.4477 0.4686 1.0000         

5 0.4576 0.4791 0.5315 0.7731 1.0000        

6 0.5069 0.5326 0.5294 0.6831 0.67929 1.0000       

7 0.4917 0.5068 0.4933 0.6795 0.7000 0.7667 1.0000      

8 0.4540 0.4873 0.4847 0.6724 0.6557 0.7307 0.7219 1.0000     

9 0.4624 0.5146 0.5013 0.6507 0.6564 0.7268 0.7387 0.7292 1.0000    

10 0.4272 0.4512 0.4731 0.6380 0.6158 0.6914 0.9634 0.7224 0.6908 1.0000   

11 0.4041 0.3973 0.4026 0.4610 0.4645 0.4639 0.4151 0.4342 0.4268 0.4014 1.0000  

12 0.3878 0.3813 0.4066 0.4512 0.4744 0.4611 0.4125 0.4052 0.4182 0.3986 0.8160 1.0000 

SB-4
SB-DK
SB-81-1-145 
RB-MC
RB-MKS#8
NA-PD1
NA-PD2
NA-PD4
NA-PD3
PT#1
AZ-E 
AZ-B#109
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Figure 8. Onfarm trial of Azukibean, Erimo variety (left) and B#109 promising (right)

grown in farmer fields at Pang Da Station in 2003 growing season. 

Figure 9. Onfarm trial of Azukibean, Erimo variety (left) and B#109 promising (right)

grown in farmer fields at Khun Pae Station in 2003 growing season. 
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Activity Year Location

1999

(2542)

Pang Da Station 

2000

(2543)

Pang Da and

Nong Keow Station 

   

2001

(2544)

Pang Da and

Khun Pae Station 

   

2002

(2545)

Pang Da and 

Khun Pae Station 

   

2003

(2546)

Pang Da and

Khun Pae Station 

Figure 10.     Activities of Azukibean germplam evaluation, selection and yield trial. 

Germplasm evaluation, 75 lines 

introduced from Japan. 

Germplasm evaluation and 

selection, 75 lines were tested 

and 32 lines were selected. 

First year of  yield trial, 32 lines 

were tested and 10 line were 

selected.

Second year of yield trial, 10 

lines were tested and 7 lines 

were selected. 

Third year of yield trial, 12 lines were 

tested, comprised of 7 lines from 

Japan and 5 lines from Taiwan,
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 1 ( . . 2542) :  (Germplasm evalutaion) 

 3 

 100 

7.52 – 20.39  Hygo dainagon (

17.45 ) Kyoto dainagon (  18.0 ) Beni dainagon (  19.33 )

New Bittyu dainagon (  20.39 )

  26  27  

 2 ( . .2543) :  (Germplasm selection)

/  2 

 40.0 – 550.2  1.5 

(42.6 – 586.8 . )  5  AGN#15 

(WyR-8091), AGN#46(Wase muruba), AGN#31(Shouzu(W28)), AGN#35(Hatsune 

shouzu)  AGN#69 (Shonagon (Kari55))  2  550.2, 

457.8, 424.6, 228.6  222.7  1.5 

 2  100  6.1-16.4 

 5  AGN#70 (Kyoto dainagon), 

AGN#75 (New Bittyu dainagon), AGN#33 (Madara shouzu (Hojyo), AGN#66 (Beni 

dainagon)  AGN#58(Hiroshimazai)  100  2 

 16.4, 16.2, 14.3, 13.4,  13.1  (  28) 

 L*, a*  b* 

/

 Erimo  L* = 26.1 , a* = 24.0 

 b* = 10.1 (  L* = 26-32, a* = 18-22  b* = 10-15)  
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 AGN#12 (Nara-zai16), AGN#25 

(Sarufut sumura zairai), AGN#31(Shouzu(W28)  AGN#54 (Nagamura) 

 (   29) 

 2543 

 32  2544 

 3 ( . . 2544) :  1 

 32 

 2543 

 251.7 – 475.7 .  238.9-425.6 .

 10 

 Erimo  AGN#38 (Arumi 

shouzu(W64), AGN#63(Akatsuki dainagon)  Erimo 

2.5  6.9 

  30, 31  32

 4 ( . . 2545) :  2 

 1  10 

 2 

 152.13 - 305.53 .  146.13 – 438.47 .

 2 

 7  7 

 Erimo  26.3  AGN#63 (Akatsuki 

dainagon) . 100  15.0 

 Erimo  11.6  100 
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 33,34 

35

 5 ( . . 2546) :  3 

 3 

 4 

 306.1 – 450.4 .

 234.6 – 506.6 .  2 

 3  AGN#63 (Akatsuki dainagon), AGN#47 

(Tsuragi-1)  KS-7  443.8, 403.7  402.6 .

 Erimo  358.6 .  19.2, 11.2 

 11.2 (  36) 

 100 

 (  37) 

 3  AGN#58 (Hiroshima-

zai), AGN#71 (Hokkaido dainagon)  KS-6 (  38) 

 75 

 5 

 2542 – 2546  3 

(  800 )  (  1000 )  (

 12,00 )
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 (yield trial)  3 

 Erimo 

B#109  Akatsugi 

dainagon  3 

 Erimo  10-25 

 100  15-17.0 

  KS-7 

 KS-7 

 (2547)  Akatsugi 

dainagon  KS-7  (on farm trial) 

  (bean paste)  2 

 3 

 2 

 Akatsuki dainagon 
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 Erimo 

  (bean paste)  Akatsuki dainagon 

 KS-7  Erimo 
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Table 26. Names of Azukibean germplasms and their places of origin. 

Line No. Name of Cultivar Origin/Notes 

AGN01 Kuro Adzuki (Kai No.114) Tohoku (Kariwa) Agricultural Experiment 

Station, introduced in 1961. 

AGN02 Kuro Adzuki (Kai No.115) -do- 

AGN03 Anjyou-Zairai (Aichi) Aichi Pref. (Toyohashi city) Agricultural 

Experiment Sta. Introduced in 1961.

AGN04 Shouzu (M2) Native origin, introduced from 

Makubetsu-mura in 1937. 

AGN05 Meiji-Zairai-1 (Aichi) Aichi Pref. (Toyohashi city) Agricultural 

Experiment Sta. Introduced in 1961. 

AGN06 Beni (M-14) Native orgin 

Introduced in 1967 from Toshima Branch. 

AGN07 USSR-3(G) Introduced from Soviet Union. 

AGN08 Ishino Shouzu (Sarabetsu) Native origin, introduced from Sarabetsu 

in 1966. 

AGN09 USSR-9 (Midori Yogore) Introduced from Soviet Union. 

AGN10 Chia 11 (benishirobana shouzu) Introduced in Iwate, Chinese Origin. 

AGN11 Oowadashi shouzu Native origin (Ashiyori-cho). 

AGN12 Nar-Zai 16 Nara Pref. Agricultural Exp. Station. 

AGN13 Chagarawase 80-P260-3 Native cultivar, selection in Hokkaido. 

AGN14 Yamagata-Zai 39 Introduced from Yamagata. 

AGN15 WyR-8091 Introduced from Sovied Union in 1976. 

AGN16 Kamuidainagon “Toiku 106” X “Jukkei 207”, superior 

cultivar in 1986 

AGN17 5024 “Shozu M2” X “Chagarawase”. 

AGN18 Anegokei-1 Native origin. 

AGN19 Takara shouzu Selection from “Shouzu W45”, superior 

cultivar in 1959. 

AGN20 R7013 Unknown 

AGN21 Kenzaki Unknown 
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Table 26.  (Cont.)   

Line No. Name of Cultivar Origin/Notes 

AGN22 WyR-5058 Introduced from Soviet Union in 1976. 

AGN23 Hondawase Native origin ( Urahoro, Hokkaido). 

AGN24 WyR-6433 Introduced from Soviet Union in 1976. 

AGN25 Sarufutsumura-Zairai Native origin. 

AGN26 Shouzu (W64) Native orgin, introduced from 

Makubetsu-Mura in 1937. 

AGN27 WyR-8090  Introduced from Soviet Union in 1976 

AGN28 Hayate shouzu  “Takara Shouzu” X “Madara  Kotsubu- 

Kei 1”. 

AGN29 Cha shouzu-kei Native origin. 

AGN30 Madara shoryu-kei-1 Unknown. 

AGN31 Shouzu (w28) Native origin, introduced form 

Makubetsu-Mura in 1937. 

AGN32 Akanedainagon “Noto shouzu” X “Wase dairyu 1”. 

AGN33 Madara shouzu (Honjyo) Native origin, introduced from Hakkaido 

Agricultural Experiment Sta. in 1927. 

AGN34 Hokkai Shiro shouzu  “Shiro azuki (Kawanishi)” 

X “Chagarawase” 

AGN35 Hatsune shouzu “Hayate shouzu” X “Akamame” 

AGN36 Hikari shouzu “Chagarawase” X “Wase dairyu 1”, 

superior cultivar in 1964. 

AGN37 Noto shouzu Native origin, introduced from Ishizuka 

Shoten of Osaka Central Wholesale 

market in 1960. 

AGN38 Urumi shouzu (M48) Native origin 

AGN39 Chiba wase aka (M50) Native origin, introduced from Hokkaido 

Agricultural Expleriment Sta. in 1927. 

AGN40 Midori Native origin. 

AGN41 Nakashibetsu-made shouzu  Native origin (Nakashibetsu). 
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Table 26.  (Cont.) 

Line No. Name of Cultivar Origin/Notes 

AGN42 Maruba No.1 Pureline selection from “Maruba”, 

superior cultivar in 1937. 

AGN43 Akenowase  

AGN44 Kitanootome  

AGN45 Kotobuki shouzu “Noto shouzu” X “Wase dairyu 1” 

superior cultivar in 1971. 

AGN46 Wase maruba  Pureline selection, Hokkaido Agricultural 

Experiment in 1914. 

AGN47 Tsurugi-1 Selection from “Kenzaki”, introduced 

from Iburi (Hokkaido) Experiment Station 

in 1927. 

AGN48 Tsurugi-3 -do- 

AGN49 Tsurugi-4  -do- 

AGN50 Tsurugi-6 -do- 

AGN51 Tsurugi-7 -do- 

AGN52 Takahashi wase  “Maruba” X “madarashouzu” Hokkaido 

Agricultura Experiment Sta. in 1924 . 

AGN53 Maruba (Kari 63)  Tohoku Kariwano Agricultural Experiment 

Sta. in 1961. 

AGN54 Naganuma Native origin, introduced from Oshima, 

Hokkaido in 1972. 

AGN55 Maruba (Kari 68) Tohoku Kariwano Agricultural Experiment 

Sta. in 1961. 

AGN56 Wase shouzu (w3) Native origin, introduced  from Hayakita 

Kazan Baichi Experiment Sta. in 1927. 

AGN57 Natsu shouzu (M43) Native origin, Hokkaido Agricultural 

Experiment Sta. in 1927. 

AGN58 Hirshima-zai Native Origin, Fukaya. 

AGN59 A wa aka shouzu  
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Table 26.  (Cont.) 

Line No. Name of Cultivar Origin/Notes 

AGN60 Yamda shouzu (Nanporo) Native origin. 

AGN61 Tsuru shouzu (Sarabetsu) Native origin, introduced in 1962. 

AGN62 39044 “Wase dairyu 1” X “Madara shouzu 1”. 

AGN63 Akatsuki dainagon “Noto shouzu” X “Wase dairyu 1” ,superior 

cultivar in 1970. 

AGN64 Jyukei No. 34  “Chagarawase” X “Shouzu No. 64-2”. 

AGN65 Jyukei No. 35 Selection from “Akatsuki dainagon” (10Kr). 

AGN66 Benidainagon “Toiku 85” X “Kiyohara Haru shouzu”. 

AGN67 Chunagon (Kari 47)  Tohoku Kariwano Agricultural Experiment Sta. 

in 1961. 

AGN68 Habin-made shouzu Introduced from China. 

AGN69 Shonagon (Kari 55) Tohoku Kariwano Agricultural Experiment Sta. 

in 1961. 

AGN70 Kyoto dainagon Hyoho Prefectural Hokubu Agricultural Institute. 

AGN71 Hokkaido dainagon “ 

AGN72 Hyogo dainagon “ 

AGN73 Okayamo Shiro “ 

AGN74 Hyokei ( ) “ 

AGN75 New Bittyu dainagon “ 

AGN76 Erimo’s derivative Pureline selected from Erimo, Royal Project 

Foundation

AGN 77 “ “ 

AGN78 “ “ 

AGN79 “ “ 

AGN80 “ “ 

AGN81 “ “ 

AGN82 “ ” 

AGN83 Erimo Hokkaido Agricultural University 

AGN84 Erimo’s breeder seed “
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Table 27. Agronomic characters of Azukibean germplams which were evaluated at  

                Pang Da Station in 1999 growing season. 

.100

( )

Ramark

AGN01 Kuro Adzuki  

(Kai No.114) 

9.24

AGN02 Kuro Adzuki  

(Kai No.115) 

8.94

AGN03 Anjyou-Zairai 

(Aichi)

7.56

AGN04 Shouzu (M2) 10.38 

AGN05 Meiji-Zairai-1 

(Aichi)

9.62

AGN06 Beni (M-14) 11.91 

AGN07 USSR-3(G) 7.94 

AGN08 Ishino Shouzu 

(Sarabetsu)

10.48

AGN09 USSR-9  

(Midori Yogoure) 

8.62

AGN10 Chia 11 (Benishiro 

bana shouzu) 

12.46

AGN11 Oowadashi shouzu 10.31 

AGN12 Nar-Zai 16 10.95 

AGN13 Chagarawase 80-

P260-3

10.19

AGN14 Yamagata-Zai 39 12.06 

AGN15 WyR-8091 9.39 

AGN16 Kamuidainagon 21.60 

,
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Table 27 (Cont.) 
.100

( )

Ramark

AGN17 5024 10.92 

AGN18 Anegokei-1 14.32 

AGN19 Takara shouzu 9.85 

AGN20 R7013 13.39 

AGN21 Kenzaki 11.21

AGN22 WyR-5058 15.05

,

AGN23 Hondawase 9.51 ,

AGN24 WyR-6433 8.78 ,

AGN25 Sarufutsumura-

Zairai

12.27

AGN26 Shouzu (W64) 10.18

AGN27 WyR-8090 7.61

AGN28 Hayate shouzu 9.38

AGN29 Cha shouzu-Kei 8.56

AGN30 Madara shoryu-

kei-1

6.72

AGN31 Shouzu (w28) 10.16

AGN33 Madara shouzu 

(Honjyo)

12.92
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Table 27 (Cont.) 
.100

( )

Ramark

AGN34 Hokkai Shiro 

shouzu

12.37

AGN35 Hatsune shouzu 11.07

AGN36 Hikari shouzu 10.93

AGN37 Noto shouzu 9.99

AGN38 Urumi shouzu 

(M48)

12.18

AGN39 Chiba wase aka 

(M50)

12.26

AGN40 Midori 11.66

AGN41 Nakashibetsu-

made shouzu 

10.41

AGN42 Maruba No.1 11.04

AGN43 Akenowase 12.08

AGN44 Kitanootome 12.00

AGN45 Kotobuki shouzu 15.07

AGN46 Wase maruba 15.37

AGN47 Tsurugi-1 14.25

AGN48 Tsurugi-3 10.11

AGN49 Tsurugi-4 12.02
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Table 27 (Cont.) 
.100

( )

Ramark

AGN50 Tsurugi-6 9.65

AGN51 Tsurugi-7 12.00

AGN52 Takahashi wase 13.54

AGN53 Maruba (Kari 63) 15.17

AGN54 Naganuma 12.00

AGN55 Maruba (Kari 68) 13.65

AGN56 Wase shouzu 

(w3)

15.48

     

AGN57 Natsu shouzu 

(M43)

11.07

AGN58 Hirshima-zai 14.71

AGN59 A wa aka shouzu 12.80

AGN60 Yamda shouzu 

(Nanporo)

12.75

AGN61 Tsuru shouzu 

(Sarabetsu)

9.98

AGN62 39044 14.42

AGN63 Akatsuki

dainagon

16.42

AGN64 Jyukei No. 34 13.54

AGN65 Jyukei No. 35 14.77
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Table 27 (Cont.) 
.100

( )

Remark

AGN66 Benidainagon 19.33

AGN67 Chunagon (Kari 

47)

11.42

AGN68 Habin-made

shouzu

7.93

AGN69 Shonagon (Kari 

55)

11.74

AGN70 Kyoto dainagon 18.00

AGN71 Hokkaido

dainagon

11.26

AGN72 Hyogo dainagon 17.75

AGN73 Okayamo Shiro 7.85

AGN74 Hyokei ( ) 16.18

AGN75 New Bittyu 

dainagon

20.39

AGN76 Erimo’s

derivative

14.01

AGN77 Erimo’s

derivative

12.02

AGN78 Erimo’s

derivative

13.53
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Table 27 (Cont.) 
.100

( )

Remark

AGN79 Erimo’s

derivative

13.02

AGN80 Erimo’s

derivative

12.46

AGN81 Erimo’s

derivative

12.95

AGN82 Erimo’s

derivative

13.60

AGN83 Erimo 12.83

AGN84 Erimo’s

derivative

13.04
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Table 28. Average agronomic characters and yield comporents of Azukibean    

                germplasms were tested at two locations, Pang Da and Nong Keow Station 

   in 2000 growing season. 

No
AGN

no.
Name of variety 

Grain

yield

(gm/plot)

Pod

per

plant

100

seed

wtgm)

Yield/

plant

(gm)

Branch/

plant

Plant

ht.

(cm)

1. AGN#1 Kuro Adzuki

(Kai #114) 

83.4 29.2 8.5 19.9 9.0 24.4 

2. AGN#2 Kuro Adzuki

(Kai No.115) 

161.5 24.2 8.4 23.4 8.7 39.0 

3. AGN#3 Anjyou-Zairai (Aichi) 113.4 19.7 9.3 19.4 8.2 27.8 

4. AGN#4 Shouzu (M2) 84.7 20.5 9.1 18.4 9.0 27.9 

5. AGN#5 Meiji-Zairai-1 (Aichi) 131.5 17.2 8.5 11.4 8.0 25.3 

6. AGN#6 Beni (M-14) 89.5 21.5 8.7 18.9 7.7 29.7 

7. AGN#7 USSR-3(G) 122.9 23.7 8.2 18.0 9.0 25.1 

8. AGN#8 Ishino Shouzu 

(Sarabetsu)

99.5 13.2 8.1 12.2 7.0 26.4 

9. AGN#9 USSR-9

(Midori Yogoure) 

132.6 28.5 6.7 13.1 9.0 35.1 

10. AGN#10 Chia 11 

(Benishirobana

shouzu)

40.0 22.0 11.5 8.4 7.5 16.5 

11. AGN#11 Oowadashi shouzu 161.6 16.2 8.2 17.7 7.0 27.3 

12. AGN#12 Nara-Zai 16 218.7 18.7 9.2 22.8 9.2 32.7 

13. AGN#13 Chagarawase 80-

P260-3

135.0 22.0 8.4 19.5 8.0 36.7 

14. AGN#14 Yamagata-Zai 39 141.6 21.0 9.9 21.2 8.5 30.0 

15. AGN#15 WyR-8091 550.2 55.5 7.8 27.1 11.5 37.0 

16. AGN#17 5024 160.2 19.7 8.9 19.5 8.7 26.2 

17. AGN#18 Anegokei-1 200.0 30.2 12.2 25.1 8.7 21.7 

18. AGN#19 Takara shouzu 139.7 20.0 8.7 27.7 7.7 23.3 

19. AGN#20 R7013 80.1 23.0 10.7 15.6 8.2 19.6 
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Table 28 (Cont.) 

No.
AGN

no.
Name of variety 

Grain

yield

(gm/plot)

Pod

per

plant

100

seed

wt.gm)

Yield/

plant

(gm)

Branch/

plant

Plant

ht.

(cm)

20. AGN#21 Kenzaki 156.8 24.5 9.7 23.6 9.5 23.9 

21. AGN#24 WyR-6433 195.1 24.0 8.6 26.1 14.5 52.9 

22. AGN#25 Sarufutsumura-

Zairai

174.6 22.0 9.9 23.1 8.2 32.3 

23. AGN#26 Shouzu (W64) 182.3 22.2 9.8 22.0 9.2 34.5 

24. AGN#27 WyR-8090  205.0 27.7 8.3 15.7 10.7 43.6 

25. AGN#28 Hayate shouzu  122.9 19.2 9.2 17.2 7.5 24.6 

26. AGN#26 Cha shouzu-Kei 147.3 24.5 7.9 20.2 9.5 33.8 

27. AGN#30 Madara  

shoryu-kei-1

204.8 21.7 6.1 15.2 7.7 34.0 

28. AGN#31 Shouzu (w28) 424.6 14.7 9.7 16.5 7.5 27.2 

29. AGN#32 Akanedainagon 180.3 23.0 11.9 22.6 7.7 30.9 

30. AGN#33 Madara shouzu 

(Honjyo)

164.3 22.7 14.3 24.3 7.2 20.4 

31. AGN#34 Hokkai Shiro 

shouzu

116.1 35.2 10.5 28.2 10.0 29.3 

32. AGN#35 Hatsune shouzu 228.6 21.2 10.1 21.3 60.0 27.8 

33. AGN#36 Hikari shouzu 162.8 29.2 8.8 26.9 8.7 34.8 

34. AGN#37 Noto shouzu 174.4 27.5 8.6 18.9 9.5 37.6 

35. AGN#38 Urumi shouzu 

(M48)

177.8 22.7 10.1 22.3 8.7 33.7 

36. AGN#39 Chiba wase aka 

(M50)

168.5 12.5 9.8 18.3 5.5 30.9 

37. AGN#40 Midori 189.0 28.2 9.4 23.6 9.5 34.1 

38. AGN#41 Nakashibetsu-made 

shouzu

122.1 16.5 8.9 13.9 7.0 29.3 

39. AGN#42 Maruba No.1 139.9 18.2 9.7 18.2 7.2 30.3 
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Table 28 (Cont.) 

No.
AGN

no.
Name of variety 

Grain

yield

(gm/plot)

Pod

per

plant

100

seed

wt.gm)

Yield/

plant

(gm)

Branch/

plant

Plant

ht.

(cm)

40. AGN#43 Akenowase 162.7 23.7 9.4 25.6 7.5 22.6 

41. AGN#44 Kitanootome 164.3 21.2 10.5 20.6 7.5 25.0 

42. AGN#45 Kotobuki shouzu 147.1 25.7 11.7 26.7 9.0 33.6 

43. AGN#46 Wase maruba  457.8 29.5 12.8 28.2 11.2 30.5 

44. AGN#47 Tsurugi-1 173.6 25.7 11.3 23.1 9.2 28.5 

45. AGN#48 Tsurugi-3 53.4 13.5 7.3 8.1 8.5 33.5 

46. AGN#49 Tsurugi-4  167.7 16.5 9.0 14.3 6.2 26.0 

47. AGN#50 Tsurugi-6 100.4 23.5 9.1 19.2 9.2 38.8 

48. AGN#52 Takahashi wase  159.6 34.5 9.9 23.6 9.0 29.5 

49. AGN#53 Maruba (Kari 63)  170.6 19.7 12.7 21.2 8.0 29.7 

50. AGN#54 Naganuma 155.6 18.5 9.4 19.1 7.5 31.1 

51. AGN#55 Maruba (Kari 68) 152.4 21.7 11.8 22.3 9.2 35.4 

52. AGN#56 Wase shouzu (w3) 178.2 23.7 11.9 20.9 11.2 32.1 

53. AGN#57 Natsu shouzu (M43) 182.0 13.2 9.7 15.3 5.5 26.0 

54. AGN#58 Hirshima-zai 186.3 20.7 13.1 20.3 8.5 40.3 

55. AGN#59 A wa aka shouzu 193.5 13.0 9.3 13.5 5.5 26.9 

56. AGN#60 Yamda shouzu 

(Nanporo)

108.6 26.7 10.6 25.5 10.7 35.5 

57. AGN#61 Tsuru shouzu 

(Sarabetsu)

133.7 23.2 8.0 17.0 8.2 28.7 

58. AGN#62 39044 69.3 39.5 11.3 28.6 12.7 30.8 

59. AGN#63 Akatsuki dainagon 208.4 36.2 12.9 38.3 9.7 32.4 

60. AGN#64 Jyukei No. 34  87.4 24.5 11.4 26.0 8.5 31.9 

61. AGN#65 Jyukei No. 35 102.2 24.7 12.3 19.2 8.5 24.9 

62. AGN#66 Benidainagon 164.6 29.7 13.4 29.2 12.5 35.9 

63. AGN#67 Chunagon (Kari 47)  159.8 21.7 10.2 18.0 9.2 29.6 
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Table 28 (Cont.) 

No.
AGN

no.
Name of variety 

Grain

yield

(gm/plot)

Pod

per

plant

100

seed

wt.gm)

Yield/

plant

(gm)

Branch/

plant

Plant

ht.

(cm)

64. AGN#68 Habin-made 

shouzu

63.2 18.0 7.1 11.1 8.0 19.6 

65. AGN#69 Shonagon (Kari 55) 222.7 19.0 9.8 23.9 7.7 30.3 

66. AGN#70 Kyoto dainagon 148.9 21.2 16.4 23.4 7.7 23.0 

67. AGN#71 Hokkaido dainagon 203.0 16.5 10.3 18.8 6.0 21.1 

68. AGN#72 Hyogo dainagon 149.4 23.0 12.4 28.0 8.0 26.2 

69. AGN#73 Okayamo Shiro 77.4 29.5 7.0 24.5 8.7 29.0 

70. AGN#74 Hyokei ( ) 40.0 27.0 12.9 28.3 10.5 30.6 

71. AGN#75 New Bittyu 

dainagon

86.5 25.7 16.2 39.8 9.0 28.7 

72. AGN#76 Erimo’s derivative 16.2 41.5 12.2 41.1 9.0 26.3 

73. AGN#77 Erimo’s derivative 274.6 28.7 9.4 24.7 10.0 32.4 

74. AGN#78 Erimo’s derivative 232.7 15.2 10.3 13.3 8.5 29.7 

75. AGN#79 Erimo’s derivative 151.8 23.0 11.9 17.4 10.7 41.1 

76. AGN#80 Erimo’s derivative 192.1 20.2 11.1 18.4 8.2 24.9 

77. AGN#81 Erimo’s derivative 153.4 33.5 10.1 30.2 9.2 29.3 

78. AGN#82 Erimo’s derivative 205.1 30.7 11.4 26.9 10.7 34.7 

79. AGN#83 Erimo 122.9 36.5 10.0 36.5 11.2 32.9 

80. AGN#84 Erimo’s  

breeder seed 

201.0 26.0 10.0 27.8 9.0 23.6 

Mean 161.4 23.5 10.1 21.5 8.7 29.9 
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Table 29. Seed colors of Azukibean germplasms  were tested two locations, Pang  

                Da and Nong Keow Station in 2000 growing season. 

Pang Da Nong Keow 
No.

AGN.

no.
Name of variety 

L* a* b* L* a* b*

1. AGN #1 Kuro Adzuki  

(Kai #114) 

20.3 0.4 1.0  9.6 1.4 -0.8 

2. AGN #2 Kuro Adzuki  

(Kai No.115) 

12.7 0.7 -0.6  16.4 1.3 -1.0 

3. AGN #3 Anjyou-Zairai (Aichi) 25.6 19.1 8.6  20.8 19.5 8.5 

4. AGN #4 Shouzu (M2) 21.5 21.0 7.4  22.6 20.0 8.0 

5. AGN #5 Meiji-Zairai-1 (Aichi) 20.1 22.5 9.9  25.1 20.7 8.2 

6. AGN #6 Beni (M-14) 23.1 21.1 10.7  21.5 20.5 10.1 

7. AGN #7 USSR-3(G) 40.0 -0.9 20.5  22.2 21.4 8.0 

8. AGN #8 Ishino Shouzu 

(Sarabetsu)

22.6 21.5 9.4  21.0 21.3 9.9 

9. AGN #9 USSR-9  

(Midori Yogoure) 

23.2 -1.2 6.6  25.6 -2.0 9.0 

10. AGN #10 Chia 11 (Benishirobana 

shouzu)

37.6 11.7 17.1  - - - 

11. AGN #11 Oowadashi shouzu 21.0 21.0 8.9  18.7 19.7 7.7 

12. AGN #12 Nara-Zai 16 26.7 21.3 10.9  19.2 22.3 7.9 

13. AGN #13 Chagarawase 80-P260-3 22.9 18.0 7.4  21.7 21.7 8.1 

14. AGN #14 Yamagata-Zai 39 24.0 23.3 9.3  17.9 21.9 8.0 

15. AGN #15 WyR-8091 17.8 15.4 6.6  - - - 

16. AGN #17 5024 21.3 20.2 7.1  20.5 20.0 6.7 

17. AGN #18 Anegokei-1 27.1 12.0 12.0  3.5 11.0 11.4 

Note : Recommeded seed color values were shown in Table 2. 
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Table 29 (Cont.) 

Pang Da Nong Keow 
No.

AGN

No
Name of variety 

L* a* b* L* a* b*

18. AGN #19 Takara shouzu 22.7 20.6 8.0  18.3 1.5 7.8 

19. AGN #20 R7013 34.3 9.0 14.0  34.5 8.5 13.7 

20. AGN #21 Kenzaki 23.6 20.0 8.1  26.3 19.6 8.0 

21. AGN #24 WyR-6433 16.5 17.5 7.5  24.1 17.7 10.0 

22. AGN #25 Sarufutsumura-Zairai 25.3 20.4 9.6  25.3 21.9 10.1 

23. AGN #26 Shouzu (W64) 19.4 22.4 9.0  24.0 23.0 8.8 

24. AGN #27 WyR-8090  17.9 18.3 5.3  20.5 18.2 8.4 

25. AGN #28 Hayate shouzu  18.3 19.8 7.6  22.9 18.6 8.2 

26. AGN #29 Cha shouzu-Kei 38.5 5.2 25.0  30.3 5.4 19.5 

27. AGN #30 Madara  

shoryu-kei-1

12.2 6.4 0.3  3.2 7.4 3.6 

28. AGN #31 Shouzu (w28) 25.0 20.0 9.0  24.7 21.7 8.2 

29. AGN #32 Akanedainagon 19.4 22.4 8.4  27.5 20.8 10.7 

30. AGN #33 Madara shouzu (Honjyo) 19.4 7.1 1.0  16.0 9.0 1.5 

31. AGN #34 Hokkai Shiro shouzu  58.3 3.5 26.3  58.6 3.8 24.5 

32. AGN #35 Hatsune shouzu 21.9 21.1 8.5  23.5 25.4 9.3 

33. AGN #36 Hikari shouzu 21.0 20.8 9.6  23.9 22.1 10.0 

34. AGN #37 Noto shouzu 21.4 22.1 7.9  20.6 21.9 8.0 

35. AGN #38 Urumi shouzu (M48) 23.2 23.0 7.6  - - - 

36. AGN #39 Chiba wase aka (M50) 19.8 21.5 7.5  - - - 

37. AGN #40 Midori 40.3 -1.2 25.0  42.7 -0.8 25.5 

38. AGN #41 Nakashibetsu-made 

shouzu

17.8 23.1 8.1  - - - 

39. AGN #42 Maruba No.1 19.1 21.8 7.6  21.9 19.9 6.3 

40. AGN #43 Akenowase 25.2 22.5 9.0  - - - 

41. AGN #44 Kitanootome 24.2 20.5 9.0  - - - 

42. AGN #45 Kotobuki shouzu 25.3 20.6 8.5  - - - 

43. AGN #46 Wase maruba  20.2 20.9 7.5  - - - 
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Table 29 (Cont.) 

Pang Da Nong Keow 
No.

AGN.

No.
Name of variety 

L* a* b* L* a* b*

44. AGN #47 Tsurugi-1 22.6 19.7 8.7  - - - 

45. AGN #48 Tsurugi-3 18.2 21.6 7.6  15.5 16.2 5.3 

46. AGN #49 Tsurugi-4  24.0 20.9 7.9  18.6 20.0 7.8 

47. AGN #50 Tsurugi-6 25.0 21.1 7.7  23.0 16.5 6.1 

48. AGN #52 Takahashi wase  22.2 20.9 6.9  18.3 18.4 5.9 

49. AGN #53 Maruba (Kari 63)  24.1 20.4 7.0  24.1 22.6 8.3 

50. AGN #54 Naganuma 25.9 22.3 8.9  - - - 

51. AGN #55 Maruba (Kari 68) 24.9 19.5 9.8  - - - 

52. AGN #56 Wase shouzu (w3) 24.6 22.3 8.9  22.2 22.6 7.5 

53. AGN #57 Natsu shouzu (M43) 19.0 21.2 8.2  20.8 20.6 7.0 

54. AGN #58 Hirshima-zai 23.6 22.9 8.8  - - - 

55. AGN #59 A wa aka shouzu 20.6 23.4 8.2  17.9 22.7 8.4 

56. AGN #60 Yamda shouzu 

(Nanporo)

22.2 22.2 8.9  22.6 20.5 8.5 

57. AGN #61 Tsuru shouzu 

(Sarabetsu)

17.8 21.2 7.9  15.9 13.5 5.0 

58. AGN #62 39044 22.3 21.9 6.0  25.4 24.1 10.6 

59. AGN #63 Akatsuki dainagon 21.8 20.2 6.6  - - - 

60. AGN #64 Jyukei No. 34  24.2 24.7 7.8  24.6 22.5 8.7 

61. AGN #65 Jyukei No. 35 22.1 20.2 7.4  23.4 21.8 8.6 

62. AGN #66 Benidainagon 17.7 20.9 7.5  20.1 17.1 6.5 

63. AGN #67 Chunagon (Kari 47)  23.4 21.6 7.6  23.5 19.4 7.6 

64. AGN #68 Habin-made shouzu 16.5 16.2 6.7  12.9 13.3 4.1 

65. AGN #69 Shonagon (Kari 55) 20.4 21.4 8.7  - - - 

66. AGN #70 Kyoto dainagon 18.1 21.8 8.0  21.1 21.6 8.0 

67. AGN #71 Hokkaido dainagon 22.5 26.3 10.1  24.6 21.8 8.7 

68. AGN #72 Hyogo dainagon 21.5 25.5 8.5  20.4 21.4 9.5 

69. AGN #73 Okayamo Shiro 50.3 3.0 20.2  - - - 
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Table 29 (Cont.) 

Pang Da Nong Keow 
No.

AGN

No.
Name of variety 

L* a* b* L* a* b*

70. AGN #74 Hyokei ( ) 59.6 2.4 31.8  - - - 

71. AGN #75 New Bittyu dainagon 26.1 25.8 8.5  - - - 

72. AGN #76 Erimo’s derivative 22.2 21.9 8.4  - - - 

73. AGN #77 Erimo’s derivative 24.1 22.9 10.7  - - - 

74. AGN #78 Erimo’s derivative 19.7 18.5 4.8  - - - 

75. AGN #79 Erimo’s derivative 20.5 20.6 8.8  - - - 

76. AGN #80 Erimo’s derivative 24.2 21.9 10.5  - - - 

77. AGN #81 Erimo’s derivative 24.0 20.4 9.0  - - - 

78. AGN #82 Erimo’s derivative 22.1 22.7 9.2  - - - 

79. AGN #83 Erimo 26.1 24.0 10.1  - - - 

80. AGN #84 Erimo’s  

breeder seed 

22.2 24.8 9.4  - - - 

Note: Recommeded seed color values were shown in Table 3. 



73

Table 30. Yields of Azukibean varieties were selected from germplasm nursery and 

                 tested at two locations, Pang Da and Khun Pae station in 2001 growing

                season. 

Location
No.

AGN

No.
Name of variety or line 

PD KP 

Mean

(kg/rai)

% of yield 

increasing

1 AGN#26 Shouzu (W64) 419.2 378.6 398.9 99.8 

2 AGN#38 Urumi shouzu (M48) 444.8 374.4 409.6 102.5 

3 AGN#39 Chibawase aka (M50) 348.8 350.9 349.8 87.5 

4 AGN#46 Wase muruba 449.0 343.4 396.2 99.1 

5 AGN#47 Tsuruagi – 1 417.0 354.1 385.6 96.5 

6 AGN#54 Naganuma 379.7 331.7 355.7 89.0 

7 AGN#56 Wase shouzu (W3) 424.5 349.8 387.2 96.2 

8 AGN#58 Hiroshima – Zai 355.2 294.4 324.8 81.3 

9 AGN#63 Akatsuki dainagon 428.8 425.6 427.2 106.9 

10 AGN#71 Hokkaido dainagon 413.8 312.5 363.2 90.2 

11 B#109 Improved variety 382.9 348.8 365.8 91.5 

12 B#117 Improved variety 393.6 386.1 389.8 97.5 

13 SP#109 Improved variety 411.7 388.2 400.0 100.1 

14 AGN#82 Erimo (check  variety) 436.2 362.6 399.4 100.0 

  Mean 388.3 349.2 368.8 - 

  F-test ** ** ** - 

  LSD (0.05) 95.2 80.6 88.2 - 

  CV (%) 15.1 14.2 14.8 - 

Note : % of yield increasing compared with 100% of check variety. 
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Table 31. Average agronomic characters and yield components of Azukibean varieties  

                which were tested at two locations, Pang Da and Khun Pae Station in 2001

                growing season.  

No AGN.NO. 
Name of variety 

or line 

Seed

wt. per 

plant

(gm)

100 seed 

wt.

(gm)

Pod/

plant

Seed

per

plant

Branch

per

plant

Plant

ht,(c

m)

1 AGN#26 Shouzu (W64) 12.4 11.8 19.0 7.5 6.4 29.5 

2 AGN#38 Urumi shouzu 17.0 11.9 20.8 7.8 6.8 33.5 

3 AGN#39 Chibawase aka 11.2 11.0 17.6 5.7 5.7 29.2 

4 AGN#46 Wase muruba 12.6 14.3 18.1 6.0 6.8 28.4 

5 AGN#47 Tsuruagi – 1 13.5 13.7 16.9 7.0 7.0 26.9 

6 AGN#54 Naganuma 13.5 11.8 17.9 8.2 6.7 29.3 

7 AGN#46 Wase shouzu 11.4 15.6 20.7 5.5 7.5 30.6 

8 AGN#56 Hiroshima – Zai 15.1 14.0 15.9 6.8 5.9 30.5 

9 AGN#63 Akatsuki 10.0 15.9 21.4 5.4 7.4 32.1 

10 AGN#71 Hokkaido 9.5 11.9 14.8 6.9 5.5 24.1 

11 B#109 Improved variety 12.0 14.5 17.7 6.9 5.3 30.5 

12 B#117 Improved variety 11.3 14.1 17.8 5.6 6.1 28.0 

13 SP#109 Improved variety 11.2 14.1 18.9 6.2 7.2 28.2 

14 AGN#82 Erimo (check)  12.8 12.5 23.7 6.2 7.9 32.3 

  Mean 12.6 13.30 19.2 6.7 6.8 30.2 

  F-test ** NS NS ** NS ** 

  LSD (0.05) 5.8 - - 1.8 - 7.6 

  CV. (%) 28.5 - 29.6 17.0 26.1 15.6 
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Table 32. Seed colors of Azukibean varieties were tested at two locations, Pang

                Da and Khun Pae Stations in 2001 growing season. 

Pang Da Khun Pae 
No.

AGN

No.

Name of variety or 

line L* a* b* L* a* b*

1 AGN#26 Shouzu (W64) 22.2 22.4 9.4 25.8 22.5 12.1 

2 AGN#38 Urumi shouzu 22.7 21.8 8.8 24.2 23.5 10.3 

3 AGN#39 Chibawase aka 21.6 20.1 7.8 20.8 22.6 9.8 

4 AGN#46 Wase muruba 22.3 23.1 9.4 24.6 24.0 11.9 

5 AGN#47 Tsuruagi – 1 21.3 20.2 7.0 25.5 21.8 11.0 

6 AGN#54 Naganuma 21.5 21.4 8.7 22.0 22.6 10.0 

7 AGN#46 Wase shouzu (W3) 23.6 22.2 8.2 24.6 23.8 10.9 

8 AGN#56 Hiroshima – Zai 22.9 22.7 8.7 23.5 21.7 10.3 

9 AGN#63 Akatsuki dainagon 21.4 21.7 8.7 23.6 216 9.7 

10 AGN#71 Hokkaido dainagon 21.5 22.4 8.4 22.8 22.5 10.5 

11 B#109 Improved variety 23.5 22.9 10.5 25.2 24.0 12.0 

12 B#117 Improved variety 22.6 24.4 10.3 23.7 24.2 10.9 

13 SP#109 Improved variety 22.6 24.8 9.6 23.6 24.8 11.0 

14 AGN#82 Erimo (check  21.8 22.0 9.2 23.8 22.9 11.5 

  Mean 22.2 22.0 8.8 23.5 23.0 10.7 

  F-test NS NS NS NS ** * 

  LSD (0.05) - - - - 2.2 1.9 

  CV. (%) 10.1 9.0 16.4 8.1 5.9 11.3 
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Table 33. Yields of Azukibean varieties were tested at two locations, Pang Da and

                 Khun Pae station in 2002 growing season. These varieties were selected from

   2001 yield trial nursery. 

Location
No.

   AGN 

No.
Name of variety 

PD KP 

Mean(k

g/rai)

% of yield 

increasing

1 AGN#16 Kamui dainagon 219.3 247.2 233.2 82.0 

2 AGN#23 Honda wase 152.1 378.6 265.4 93.3 

3 AGN#39 Chibawase 

aka(M50)

249.4 305.4 277.4 97.6 

4 AGN#47 Tsuragi-1 201.5 274.4 237.9 83.7 

5 AGN#58 Hirosima-Zai 279.6 271.5 275.5 96.9 

6 AGN#63 Akatsuki dainagon 279.3 438.4 359.1 126.3 

7 AGN#71 Hokkaido dainagon 299.1 224.8 261.9 92.1 

8 B#109 Improved variety 290.7 323.0 306.9 107.9 

9 B#117 Improved variety 250.9 175.8 213.4 75.0 

10 SP#109 Improved variety 211.9 281.4 251.6 88.5 

11 AGN#84 Erimo (ck) 305.5 262.8 284.2 100.0 

  Mean 234.9 258.3 246.6  

  F-test ** ** **  

  LSD (0.5) 60.9 82.9 72.7  

  CV (%) 16.0 19.8 18.2  



77

Table 34. Average agronomic characters and yield components of Azukibean varieties  

                were tested at two locations, Pand Da and Khun Pae station in 2002

   growing season. 

No.
    AGN 

No.

Name of variety 

or line 

Pod

per

plant

100 seed 

wt (gm) 

Branch

per

plant

Plant

ht.

(cm)

1 AGN#16 Kamui dainagon 10.9 16.7 3.9 19.5 

2 AGN#23 Honda wase 18.5 13.3 5.2 24.0 

3 AGN#39 Chibawase 

aka(M50)

10.1 11.1 2.7 22.7 

4 AGN#47 Tsuragi-1 12.6 12.1 4.1 20.1 

5 AGN#58 Hirosima-Zai 11.7 13.7 3.9 27.2 

6 AGN#63 Akatsuki dainagon 15.7 15.0 4.8 25.8 

7 AGN#71 Hokkaido dainagon 9.9 11.0 3.2 23.9 

8 B#109 Improved variety 10.9 12.1 4.3 22.5 

9 B#117 Improved variety 10.7 12.4 3.8 21.2 

10 SP#109 Improved variety 10.4 12.5 4.4 21.4 

11 AGN#84 Erimo (ck) 14.0 11.6 4.5 25.5 

  Mean 12.2 12.4 4.1 22.6 

  F-test ** ** ** ** 

  LSD (0.5) 5.1 1.5 1.6 6.5 

  CV (%) 25.8 7.2 25.3 17.7 
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Table 35. Seed colors of Azukibean varieties were tested at two locations, Pang

                Da and Khun Pae Stations in 2002 growing season. 

Pang Da Khun Pae 
No.

AGN

No.

Name of variety 

or line L* a* b* L* a* b*

1 AGN#16 Kamui dainagon 20.6 19.5 5.4 19.5 20.6 7.1 

2 AGN#23 Honda wase 20.7 20.9 7.2 20.9 23.6 8.7 

3 AGN#39 Chibawase 

aka(M50)

23.7 23.8 9.1 22.8 23.5 9.1 

4 AGN#47 Tsuragi-1 21.8 21.7 7.1 20.4 19.2 7.2 

5 AGN#58 Hirosima-Zai 22.1 18.8 6.1 22.9 19.8 8.5 

6 AGN#63 Akatsuki 

dainagon

20.3 21.4 7.1 24.8 20.7 8.4 

7 AGN#71 Hokkaido 

dainagon

20.6 23.8 7.6 25.8 23.2 11.4 

8 B#109 Improved variety 21.4 22.5 8.6 23.8 22.3 10.8 

9 B#117 Improved variety 22.8 21.0 7.4 25.9 25.8 11.6 

10 SP#109 Improved variety 23.5 20.6 9.1 24.6 25.3 11.9 

11 AGN#84  Erimo (check) 23.6 22.3 9.0 25.3 23.2 11.7 

  Mean 21.6 21.6 7.5 22.8 22.4 9.3 

  F-test ** ** ** ** ** ** 

  LSD (0.05) 2.4 1.9 1.0 3.3 2.7 2.0 

  CV. (%) 6.9 5.4 8.2 9.2 7.4 13.4 
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Table 36. Yields of Azukibean varieties  were tested at two locations, Pang Da and

                Khun Pae station in 2003 growing season. These varieties were selected from  

  2002 yield trial nursery. 

Location
No.

    AGN 

No.
Name of variety 

PD KP 

Mean(k

g/rai)

% of yield 

increasing

1 AGN#16 Kamui dainagon 317.8 423.4 370.6 103.3 

2 AGN#23 Honda wase 345.6 365.8 355.7 99.2 

3 AGN#39 Chibawase 

aka(M50)

327.4 328.5 328.0 91.4 

4 AGN#47 Tsuragi-1 387.2 420.2 403.7 112.5 

5 AGN#58 Hirosima-Zai 401.0 392.5 396.8 110.6 

6 AGN#63 Akatsnki dainagon 450.4 437.3 443.8 119.2 

7 AGN#71 Hokkaido dainagon 310.4 409.6 360.0 100.3 

8 B#109 Improved variety 344.5  432.0 388.2 108.2 

9 B#117 Improved variety 306.1 381.8 344.0 95.9 

10 SP#109 Improved variety 385.0 506.6 445.8 124.3 

11  KS#3 414.4 279.4 346.9 96.7 

12  KS#5 442.6 234.6 338.6 94.4 

13  KS#6 358.4 300.8 329.6 91.9 

14  KS#7 424.5 380.8 402.6 112.2 

15 AGN#84 Erimo (check) 312.0 405.3 358.6 100.0 

  Mean 368.7 379.5 374.3  

  F-test * NS NS  

  LSD (0.5) 90.0 - -  

  CV (%) 14.6 25.3 23.3  
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Table 37. Average agronomic characters and yield components of Azukibean varieties  

                were tested at two locations, Pang Da and Khen Pae Station in 2003 growing 

                 season. 

No.
AGN

No.

Name of variety or 

line

Seed

wt.

/plant

(gm)

100

seed wt.

(gm)

Pod/

plant

Seed

per

plant

Branch

per

plant

Plant

ht.(c

m)

1 AGN#16 Kamui dainagon 11.2 17.8 15.6 6.8 7.8 26.0 

2 AGN#23 Honda wase 10.4 13.7 19.8 6.6 7.4 24.8 

3 AGN#39 Chibawase 

aka(M50)

9.9 10.8 17.0 6.9 8.4 26.0 

4 AGN#47 Tsuragi-1 11.4 12.1 15.7 6.1 7.0 27.0 

5 AGN#58 Hirosima-Zai 10.9 13.0 20.9 7.7 8.3 25.6 

6 AGN#63 Akatsnki dainagon 11.6 15.0 19.3 7.4 8.3 26.6 

7 AGN#71 Hokkaido 

dainagon

10.6 11.0 17.0 6.3 8.4 26.2 

8 B#109 Improved variety 10.6 12.6 18.6 7.1 7.5 23.5 

9 B#117 Improved variety 9.3 11.9 15.8 6.1 6.6 22.4 

10 SP#109 Improved variety 11.6 12.6 17.6 6.7 7.4 25.6 

11   KS#3 9.8 11.8 15.5 6.5 9.0 41.5 

12   KS#5 9.8 13.0 13.4 7.5 9.2 43.9 

13   KS#6 8.8 11.2 15.2 6.8 8.9 31.1 

14   KS#7 10.5 13.3 15.2 7.3 9.5 36.8 

15 AGN#84  Erimo (check) 9.7 11.0 15.6 6.9 8.2 26.2 

  Mean 10.4 12.7 16.8 6.8 8.1 28.9 

  F-test NS NS NS NS NS ** 

  LSD (0.05) - - - - - 6.7 

  CV. (%) 28.6 6.9 26.8 22.5 15.3 14.2 
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Table 38. Seed colors of Azukibean varieties were tested at two locations, Pang Da 

                and Khun Pae Stations in 2003 growing season. 

Pang Da Khun Pae 
No.

AGN

No.

Name of variety or 

line L* a* b* L* a* b*

1 AGN#16 Kamui dainagon 21.8 19.5 6.2 22.4 22.1 6.9 

2 AGN#23 Honda wase 22.1 23.0 8.7 23.1 22.1 7.3 

3 AGN#39 Chibawase 

aka(M50)

22.7 21.5 7.0 25.7 23.8 8.7 

4 AGN#47 Tsuragi-1 20.5 22.8 7.2 22.0 21.7 7.9 

5 AGN#58 Hirosima-Zai 24.2 22.9 9.6 24.8 21.9 8.1 

6 AGN#63 Akatsnki dainagon 21.2 22.2 7.1 22.8 21.5 7.6 

7 AGN#71 Hokkaido 

dainagon

25.1 23.8 9.2 27.9 24.3 11.0 

8 B#109 Improved variety 24.0 27.0 10.1 26.6 25.7 11.0 

9 B#117 Improved variety 22.4 25.8 8.3 26.6 26.8 11.0 

10 SP#109 Improved variety 23.3 26.2 9.0 24.4 25.1 10.6 

11  KS#3 21.4 24.4 7.5 26.0 22.8 9.0 

12  KS#5 23.4 24.0 8.5 23.6 23.3 7.3 

13  KS#6 24.7 24.3 8.0 25.5 24.9 9.4 

14  KS#7 23.5 25.2 9.0 25.1 26.9 11.3 

15 AGN#84 Erimo (check) 23.2 25.5 9.0 25.1 25.4 9.4 

  Mean 24.8 23.9 8.3 24.8 23.9 9.1 

  F-test NS ** ** ** ** ** 

  LSD (0.05) - 2.9 1.7 3.2 2.8 1.6 

  CV. (%) 11.2 7.3 12.3 7.7 6.9 10.9 
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Appendix Table 1. Temperature data recorded at Mae Hia, Pang Da, Nong Keow and 

Khun Pae Station in 1999 growing season. 

 Temperature (OC)

Month Mae Hia Pang Da Nong Keow Khun Pae 

     

Jan. 28.5 15.1 21.8 29.1 13.5 21.3 28.1 13.1 20.6 26.8 11.6 19.2 

Feb. 31.3 16.4 23.9 32.2 16.0 24.1 27.8 126 22.1 30.6 16.6 23.6 

Mar. 33.4 17.0 25.2 34.5 17.4 26.0 31.4 18.5 25.0 31.1 17.0 24.1 

Apr. 32.8 23.0 27.9 33.7 20.0 26.8 31.9 21.0 26.5 30.5 21.6 26.1 

May 30.4 22.6 26.5 30.1 19.7 24.9 29.4 20.7 25.0 27.6 19.0 23.3 

Jun. 29.7 23.3 26.5 30.4 20.6 25.5 29.0 20.6 24.8 27.2 19.6 23.4 

Jul. 31.5 24.0 27.8 30.9 20.6 25.7 29.5 21.0 25.2 28.1 20.1 25.1 

Aug. 29.1 22.4 25.7 29.6 20.0 24.8 27.3 20.9 24.1 27.0 26.2 26.6 

Sep. 29.0 22.9 26.0 29.9 19.8 24.9 26.7 20.3 23.5 28.1 19.6 23.8 

Oct. 29.8 21.0 25.4 28.0 24.2 26.1 26.6 19.6 23.1 26.7 18.5 22.6 

Nov. 29.1 19.1 24.1 28.6 16.6 22.6 26.9 15.9 21.4 23.5 15.8 19.7 

Dec. 24.3 13.2 18.8 24.6 10.2 17.4 24.3 9.2 16.8 20.8 9.5 15.1 

Total 359.0 240.0 299.5 361.5 218.7 290.1 338.9 217.2 278.1 328.1 214.8 271.4 

Ave. 29.9 20.0 25.0 30.1 18.2 24.2 28.2 18.1 23.2 27.3 17.9 22.6 
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Appendix Table 2. Rainfall data recorded at Mae Hia, Pang Da, Nong Keow and Khun 

Pae Station in 1999 growing season. 

Amount of rain fall (mm.) 
Month

Mae Hia Pang Da Nong Keow Khun Pae 

January 39.0 1.0 46.2 16.9 

February 0.0 0.0 0.0 0.0 

March 108.3 58.5 3.2 7.6 

April 78.7 142.0 109.1 173.0 

May 387.1 265.3 274.0 377.7 

June 196.9 177.7 80.2 265.2 

July 215.9 135.5 104.2 174.6 

August 265.3 267.0 360.5 258.4 

September 315.9 317.7 271.4 317.8 

October 308.1 176.4 57.0 328.3 

November 64.1 95.2 7.0 239.1 

December 6.6 10.1 31.8 10.2 

Total 1,985.9 1,646.4 1,245.1 2,168.8 

Average 165.5 137.2 103.8 180.7 
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Apendix Table 3. Description of station, Pang Da, Khun Pae, Nong Keow and Mae Hia

         Station. 

 :  700 

 :  5-35% 

 :  29,2oC   18.5 oC

        23.2 oC  1,254.4 .

 :  1,200 

 : 

 :  27.2oC   14.5 oC

        24.0 oC  1,200 .

 :  700-800 

 : 

 :  39.0oC   5.2 oC

        22.1 oC  1,382.7 .

 :  300 

 : 

 :  29.9oC   20.0 oC

        25.0 oC  1885.9 .

        

 :  35 . . 2539 

 7-9, 25-27

 72-74. 

           -  2542 
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