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1999 1
3

 

 
F1 3 30

21cm F1 F2

2000
100~200  

 

 
2004 TC92-1 TC92-14 14
1 2 7.56cm2 1.8m 4.2m

225g 12 15 3
30 21cm 3 N P2O5 K2O 180 90 135 kg/ha

20% 20% 30 60%
3  

 
2005~2006 TC92-2 TC92-3 TC92-4

TC92-5 TC92-7 TC92-9 TC92-10 TC92-11 TC92-12 TC92-13 14 11
1

 

 
2006~2007 3

11 ( TC91-3) 12 ( TC91-5) 13
( TC91-7) 14 ( TC92-2) 15 ( TC92-1) 16
( TC92-7) 17 ( TC92-9) 18 ( TC92-10)

19 ( TC92-12) 9 1  

 

 

 
17

2003 4
6 7 8 9 10 1 7 ( ) 4 12.6 
m2 3 m  4.2 m 10
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70 24
 

( ) 5.95
(19)  

( ) Soxhlet (19)  
( ) Clegg anthrone anthrone 

reagent 0.9 (19)  
( ) Weende

(19)  
( ) A.O.A.C (17)  
( ) 60 mesh

0.5 g 10 ml 7%
w/w 100 4 internal standard 1,5-pentanediol, 

100 �g, 30%methanolic sodium methoxide pH 7.0  0.5
0.45�m

2,3-butandiol GC
DB-WAX, 3 0.25 mm ID 0.25 �m

30 ml/min 250
100 4 min 185 10 /min 240 20 min

3�l(16)  

 
17

2005 4 6-10
1 4 12.6 m2 3 m  4.2 

m 4 30  15 cm N P2O5

K2O 270 90 135 kg/ha 50% 50% 15
60 100

6 6 1  
6  

    1 10% HR  
    2 10.1%- 20% R  
    3 20.1%- 30% MR  
    4 30.1%- 40% MS  
    5 40.1%- 50% S  

6 50.1% HS  
6  

    0 HR  
    1 1%- 10% R  
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    3 11%- 20% MR  
    5 21%- 30% MS  
    7 31%- 60% S  
    9 61% HS  

 

 

 
2004 1 1 TC92-9

1 21.4%  
 

2005~2006 2 2 TC92-9
4,655 kg 1  (3,711kg) 25.4%

17 Taichung Sel.No.17  

1.                        
Table 1. The agronomic characters of job's-tear in primary yield trials (spring crop, 2004).  
Line 
 or  
variety Hybridization cross 

Growth
duration
(days)

Plant
height
(cm)

Tiller
number
(no./m2)

Grain 
number

(no./tiller)

Ripening
grain 
(%) 

Grain 
weight 
(g/1000 
grain) 

Grain 
yield 

 (kg/ha) 

Index
 

(%)

TC92-1 TCNO.1×Chuannong line 114e 166.4f 103.1hi 69.4abcd 73.3bcd 83.7h 3893gh 104.3 

TC92-2 TCNO.1×Chuannong line 115de 173.2e 105.1fg 71.0ab 70.5fgh 85.0efgh 3969efgh 106.4 

TC92-3 TCNO.1×Chuannong line 115de 176.6cd 105.4fg 70.7ab 71.2defg 84.7fgh 3988efg 106.9 

TC92-4 TCNO.1×Okayama NO.3 116bcd 181.2ab 106.7ef 69.5abc 74.0ab 88.4b 4306b 115.4 

TC92-5 TCNO.1×Obanazawa native 116bcd 178.7bcd104.5ghi 71.5a 72.2bcdef 86.2cdef 4127cd 110.6 

TC92-6 TCNO.1×TCS4 117abc 175.4de 103.0j 68.8bcde 74.0ab 84.4gh 3929fgh 105.3 

TC92-7 TCNO.1×TCS3 115de 177.3cd 111.5bc 68.0cde 71.0efg 84.9efgh 4054de 108.7 

TC92-8 TCNO.1×NCHU Cross 115de 182.0ab 106.6ef 67.5cde 72.9bcde 83.2h 3873h 103.8 

TC92-9 TCNO.1×OOU3 118a 181.8ab 110.2cd 67.7cde 75.6a 90.3a 4528a 121.4 

TC92-10 TCNO.1×Nakasado native 118a 182.3a 111.5bc 71.5a 73.4bc 87.6c 4554a 122.1 

TC92-11 TCNO.1×TCS4 117abc 181.9ab 114.1a 66.7edf 70.7fgh 84.5gh 4036def 108.2 

TC92-12 TCNO.1×Soft hull 116cd 179.5abc112.9ab 69.5abcd 68.8h 87.1cd 4175c 111.9 

TC92-13 TCNO.1×Okayama zairai 115de 181.1ab 107.4e 70.5ab 69.4gh 85.8defg 4000efg 107.2 

TC92-14 TCS4×TC NO.1 117abc 168.0f 109.4d 67.1def 71.4defg 86.4cde 4204def 107.9 

Taichung NO.1 116bcd 179.7abc104.9fgh65.0f 71.8cdef 85.8defg 3731i 100.0 
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17  
2006~2007 3 4
17 1

4,073 kg 1  (3,184 kg) 27.9% ( 3)  
17 1 6.4cm

1  

2. 2005~2006  
Table 2. The mean value of agronomic characters of selected lines of job's-tears in comparison trials 

during 2005~2006. 
Line 
 or  
variety Hybridization cross 

Growth
duration
(days)

Plant
height
(cm)

Tiller
number
(no./m2)

Grain 
number

(no./tiller)

Ripening
grain
(%) 

Grain 
weight 

 (g/1000 
grain) 

Grain 
yield 

(kg/ha) 

Index
 

(%)

TC92-2 TCNO.1 × Chuannong line 113.0 181.9 111.0 71.6 74.6 85.5 4248 114.5
TC92-3 TCNO.1 × Chuannong line 113.5 179.2 106.0 73.6 74.7 84.7 4203 113.3
TC92-4 TCNO.1 × Okayama NO.3 114.0 184.8 114.6 67.0 74.2 92.8 4507 121.4
TC92-5 TCNO.1 × Obanazawa native 115.5 183.7 107.6 70.2 72.1 87.6 4150 111.8
TC92-7 TCNO.1 × TCS3 114.0 184.6 115.3 66.3 75.0 89.6 4233 114.1
TC92-9 TCNO.1 × OOU3 116.0 187.8 115.1 66.6 75.7 91.2 4655 125.4
TC92-10 TCNO.1 × Nakasado native 116.5 188.5 112.3 74.8 70.6 91.0 4686 126.3
TC92-11 TCNO.1 × TCS4 114.5 190.8 109.8 69.2 74.2 88.6 4244 114.4
TC92-12 TCNO.1 × Soft hull 115.0 188.0 114.8 71.7 72.1 88.7 4538 122.3
TC92-13 TCNO.1 × Okayama zairai 115.0 189.3 107.1 72.4 72.3 84.0 4231 111.3
TC92-14 TCS4 × TC NO.1 116.0 179.7 111.5 67.8 71.3 86.7 4097 110.4
Taichung NO.1 114.0 177.9 103.2 66.0 71.0 86.1 3711 100.0

3. 17 1  
Table 3. The agronomic characters of Taichung bred No.17 in comparison with Taichung No.1 in 3 

regional trials in 2006 and 2007. 
 Line  

or  
variety 

Growth 
duration 
(days) 

Plant 
height
(cm)

Tiller 
number
(no./m2)

Grain 
number 

(no./tiller)

Ripening 
grain 
(%) 

Grain 
weight 
(g/1000 
 grains) 

Grain 
yield 

(kg/ha) 

Index
(%)

Taichung bred No.17 115 168.5 107.7 66.3 70.5 93.7 4427 117.5Erhlin 
Taichung No.1 115 166.7 110.1 64.1 65.5 90.3 3767 100.0
Taichung bred No.17 120 153.6 107.8 61.6 69.8 89.5 3751 124.0Taya 
Taichung No.1 120 147.0 101.4 60.4 62.6 87.6 3025 100.0
Taichung bred No.17 117 139.7 95.3 67.4 73.1 95.2 4041 146.4Tsao-tun 
Taichung No.1 117 128.0 95.7 56.8 63.6 88.8 2760 100.0
Taichung bred No.17 117 153.9 103.6 65.1 71.1 94.0 4073 127.9Mean 
Taichung No.1 117 147.5 102.4 60.4 63.9 88.9 3184 100.0
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17
4,073 kg 1  (3,184 kg) 27.9%

17  (4,073 kg) 
(bi) 0.970 ( 5)  ( 1)

 

4. 17  
Table 4. The agronomic performance of Taichung bred No.17 compared with Taichung No. 1 in 3 

regional trials in 2006 and 2007. 

Agronomic characters Frequency of superior 
 Performance by 
 Taichung Sel.6  
to the control1) 

Frequency of equal 
performance by 

Taichung Sel.6 to the 
control2) 

Total 

Yield  63) 0 6 
Growth duration 0 6 6 
Plant height 5 1 6 
Tiller number per m2 1 5 6 
Grain number per tiller 4 2 6 
Ripening grains % 6 0 6 
1000 grain weight 6 4 6 
1) Comparisons that are significant at 1% or 5% levels. 
2) Comparisons that are not significant at 5% levels. 
3) Number of test area. 

5. 2006 2007  
Table 5. The mean yield, regression coefficient and mean square deviation of new lines in regional 

trials in 2006 and 2007. 
Code 

number 
Lines 

or varieties 
Yield 

(kg/ha) 
Index  
(%) 

Regression 
coefficient (bi) 

Mean square 
deviation (Sd2) 

1 TCB 11 3325bc 104.4 0.733 18238 
2 TCB 12 3391bc 106.5 0.856 25181 
3 TCB 13 3569abc 112.1 1.002 57971 
4 TCB 14 3407bc 107 1.190 53947 
5 TCB 15 3987ab 125.2 1.181 37036 
6 TCB 16 3586abc 112.6 1.185 109653 
7 TCB 17 4073a 127.9 0.970 21504 
8 TCB 18 3689abc 115.9 0.805 102558 
9 TCB 19 3744abc 117.6 0.822 37809 

10 Taichung No.1(ck) 3184c 100 1.257 15854 
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Figure 8. The relationship of regression coefficient and
mean grain yield

  and  *  :  same as figure 1
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1. 2006-2007  

Fig. 1. The Distribution of regression coefficient and mean yield of new coix lines during 2006 – 2007 
at 3 different locations. 

Code number: 
1. Taichung bred No. 11; 2. Taichung bred No. 12; 3. Taichung bred No.13 
4. Taichung bred No. 14; 5. Taichung bred No. 15; 6. Taichung bred No.16  
7. Taichung bred No. 17; 8. Taichung bred No. 18; 9. Taichung bred No.19 
10. Taichung No.1 (ck) 

 

 
17 1 6

17 1
1  

17 1 7 17
1 1  

8 17 1 17
( ) 1  
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3

1  

 
17 9 11.8% 1

 

6. 17 1               
Table 6. Proximate composition of dehulled kernel of Taichung Sel. No.17 and Taichung No.1                  

Line or variety Crude protein 
(%) 

 Crude fat
(%) 

Starch 
(%) 

 Crude fiber
(%) 

Ash 
(%) 

Coixenolide
(mg/g) 

TCS 17   18.60 a1) 9.85 a   67.18 a 2.59 a  1.78 a  25.42 a 
Taichung No.1   18.80 b 8.85 b   68.07 a 2.67 a  1.61 b  22.35 b 
1) Means within columns followed by different letter are significantly different by t test at 5% level. 

7. 17 1               
Table 7. Mineral composition (mg/100g) of Taichung Sel. No.17 and Taichung No.1  

Line or variety P Ca Mg K Na Fe Zn Mn 
TCS 17   0.86b1) 0.48a 72.11a 3.38b 1.65a 0.05a 0.03a 1.82a 

Taichung No.1   1.08a 0.26b 72.28a 3.94a 1.31b 0.04b 0.02a 1.78a 
1) Means within columns followed by different letter are significantly different by t test at 5% level. 

8. 17 1  
Table 8. Amylose,gel consistency of Taichung Sel. No.17 and Taichung No.1 

Line or Variety Amylose(%) Gel consistency 
TCS 17 0.85b 77.5a 
Taichung No.1 1.05a 63.0b 
1)Means within columns followed by different letter are significantly different by t test at 5% level. 

9. 17  
Table 9. Results of pest resistant test to leaf blight of Taichung Sel. No.17 and Taichung No.1.  

Diseased  Variety  Susceptible rate (%) Diseased classification of resistance

Taichung Sel. No.17 11.8 a1) R Leaf blight 

Taichung No.1 16.1 b R 
1)Means within columns followed by different letter are significantly different by t test at5% level. 
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17 10 32.7% 1
 

10. 17  
Table 10. Results of pest resistant test to borer of TaichungSel. No 17 and Taichung No.1. 

Insects Variety   Susceptible rate (%) Insect classification of resistance
Taichung Sel. No.17 32.7 a1) MS Borer 
Taichung No.1 33.4 a MS 

1)Means within columns followed by different letter are significantly different by t test at5% level. 
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 3. 1985  4 8~15  
 4. 1995 1  47 11~22  
 5. 2003 RADP P64 
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 6. 1955    coix 
lachrymal-jobi L.   75 699~701  

 7. 1955   coixol
  75 699~701  

 8. 1978  33 193~197  
 9. 1966 p.406~408  
 10. 1963 p.74~86  
 11. 1981 - p.1~136  
 12. 1988 - p.175-182   
 13. 1975

-  21 30  
 14. 1983 p.16  
 15. 1980 15  p.386~391  
 16. 1988 -

 35 618~623  
 17. A.O.A.C.1984. Method of Analysis .ed. S. Williams, 13th. p.210. Association of official analytical 

chemists. 
 18. Arcar, R. K. 1977. Job's-tears (coix lachrymal-jobi)- a minor food and fodder crop of northeastern. 

India Economic Bot. 31:358~366. 
 19. Osborne, D. R. and P. Voogt. 1978. The Analysis of Nutrients in Foods. pp.130-134. Total available 

carbohydrate. pp.153-154. Crude fibre. pp.155-156. Extractable fat. Protein and nitrogenous 
compounds. pp.166-199. 

 20. Takahashi, M., C. Konno and H. Hikino. 1986. Isolation and hypoglycemin activity of Coixans A, 
B and C, Glycans of Coix lachrymal-jobi var. Mayuen seeds. Planta Medica, 64~65. 

 21. Tanimura, A.1961. Studies on anti-tumor component in the seeds of Coix lachrymal-jobi L. var. 
Ma-Yuen (Roman) Stapf. .The structure of coixenolide. Chem. Pharm. Bull. 9: 47~53. 
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The Breeding of a New Job's-Tears (Coix lachryma-jobi L) 
Cultivar Taichung No.3  

Sheng-Hsiung Tseng, Yu-Hsin Chen, and Yi-Lun Liao 
Researcher and Assistant Researcher respectively of Taichung DARES, COA.  

Summary

In order to increase the yield of job's-tears in Taiwan, elite hybrid progenies of the crossing 
Taichung No.1(maternal parent) with Oou No.3 (paternal parent) ere selected through mass 
selection procedure. Line TC92-9 was selected yor new lines primary trials in 2004 and yor new 
lines comparison trials in 2005-2006. Due to its supreme agronomic performance and high yield, it 
was designated as Taichung Sel. No.17 and further put in regional trial in 2006-2007. Cultivation 
experiment, quality determination , and pest resistant tests were subsequently conducted during 
2006-2007. The results shswed that line possesses supreme agronomic characteristics including 
strong culm, lodging resistant, high grain number per plant, higher percentage of fertile grain, high 
1000 grains weight, and higher yield. The grain crude fat, ash, and coixenolide of this line were 
higher than the control line Taichung No.1. The line was approved and registered as Taichung 
No.3 in July 15, 2008 and released to farmers. 

 

Keyword: Job's-tears, Taichung No.3, breeding, Cultivation. 


