




 

 

 

 

 

 

 

Fig. 3.16 Parent-offspring regression for mean seed protein concentration of F

generations. 
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offspring regression for mean seed protein concentration of F

 

offspring regression for mean seed protein concentration of F4:5 and F4:6 



 

 

 

 

 

Fig. 3.17 Parent-offspring regression for mean seed protein concentration of F

generation. 
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offspring regression for mean seed protein concentration of F

 

offspring regression for mean seed protein concentration of F4:6 and F4:7 
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Table 3.1 Observed seed yield means of selected F4:6 and F4:7 RILs, F4:7 population 

mean, realized genetic gain, predicted genetic gain, and realized heritability of seed 

yield for each selection intensity. 

Selection 

Intensity 

(%) 

Observed 

Means of 

F4:6 

Selected 

RILs 

Observed 

Means of 

F4:7 

Selected 

RILs 

F4:7 

Population 

Mean 

Realized 

Genetic 

Gain 

Predicted 

Genetic 

Gain 

Realized 

Heritability 

  (kg ha
-1

)    

5 2731.9 2650.0 2491.1 158.9 313.7 0.90 

10 2604.6 2694.8 2491.1 203.7 266.5 1.00 

15 2526.5 2666.8 2491.1 175.7 236.0 1.24 

20 2469.1 2643.4 2491.1 152.3 213.2 1.33 
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Table 3.2 Seed yield means for top 20% of F4:6 lines with mean seed yield for F4:7 

generation and agronomic data. 

Line 
F4:6 Mean 

Seed Yield 

F4:7 Mean 

Seed yield 

Days to 

Maturity 

Lodging 

Score 
Height 

 kg ha
-1

†   cm 

56U99-021 2963.7 2678.3
AN 

114 1 69 

56U99-071 2893.8 2393.4
AN 

110 2 64 

56U99-244 2874.6 2870.1
AC 

114 2 71 

56U99-232 2727.5 3169.6
AA 

113 2 82 

56U99-223 2709.2 2885.3
AB 

116 2 65 

56U99-107 2698.7 2851.7
AC 

111 2 52 

56U99-006 2685.5 2705.6
AN 

112 2 58 

56U99-075 2675.5 2479.1
AN 

111 2 55 

56U99-027 2670.8 2536.1
AN 

111 2 52 

56U99-014 2653.3 2471.1
AN 

110 2 72 

56U99-170 2630.0 2386.9
AN 

112 2 75 

56U99-052 2600.7 2382.8
AN 

111 2 69 

56U99-125 2598.5 2894.7
BB 

115 2 52 

56U99-133 2593.3 2888.0
BB 

111 2 70 

56U99-051 2551.3 2550.5
BN 

106 2 60 

56U99-029 2475.5 2820.2
BD 

111 2 59 

56U99-239 2472.1 2940.8
BA 

119 2 69 

56U99-035 2460.0 2621.3
BN 

114 2 68 

56U99-225 2451.4 2802.1
BN

 103 2 67 

56U99-099 2442.9 2269.5
BN 

112 2 61 
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Table 3.2 

Line 
F4:6 Mean 

Seed Yield 

F4:7 Mean 

Seed yield 

Days to 

Maturity 

Lodging 

Score 
Height 

 kg ha
-1

†   cm 

56U99-177 2442.4 2728.3
BN 

113 2 76 

56U99-109 2436.5 2811.1
BD 

112 2 72 

56U99-229 2410.2 2600.3
BN 

114 2 69 

56U99-123 2393.6 2937.9
BA 

112 2 58 

56U99-216 2390.9 2359.6
CN 

112 2 67 

56U99-155 2390.4 2838.5
CC 

115 2 66 

56U99-234 2388.7 2253.5
CN 

110 2 59 

56U99-110 2385.5 2788.3
CD 

111 2 55 

56U99-068 2382.0 2794.6
CD 

112 2 68 

56U99-076 2380.2 2364.6
CN 

110 2 63 

56U99-082 2374.4 2402.6
CN 

111 2 66 

56U99-102 2366.9 2507.7
CN 

110 2 52 

56U99-038 2366.7 2932.2
CA 

111 2 60 

USG 5601T 

(P1) 

2359.5 3090.4
 

116 2 68 

56U99-057 2354.9 2579.6
CN 

112 2 72 

56U99-158 2337.3 2755.7
CN 

109 2 59 

56U99-066 2323.5 2754.1
CN 

113 2 59 

56U99-185 2322.1 2888.5
DB 

112 2 50 

56U99-237 2319.1 2817.4
DD 

115 2 86 

56U99-045 2305.8 2855.8
DN 

114 2 58 
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Table 3.2 

 

Line 
F4:6 Mean 

Seed Yield 

F4:7 Mean 

Seed yield 

Days to 

Maturity 

Lodging 

Score 
Height 

 kg ha
-1

†   cm 

56U99-164 2305.5 2294.6
DN 

112 2 55 

56U99-032 2303.5 2582.3
DN 

113 2 73 

56U99-243 2291.9 2380.5
DN 

112 2 78 

56U99-023 2291.4 2247.5
DN 

111 2 72 

56U99-171 2285.0 2533.7
DN 

111 2 47 

56U99-127 2284.0 2395.0
DN 

107 2 56 

56U99-025 2282.5 2736.3
DN 

112 2 58 

56U99-136 2263.3 2510.3
DN 

112 2 52 

U99-310255 

(P2) 

1123.7 1898.5 92 3 71 

†Superscript of A, B, C, and D represent top 5, 10, 15, and 20% of F4:6 (first superscript) and F4:7 

(second superscript) seed yield. Superscript of N in either location means outside of top 20% for 

seed yield. 

P1 and P2 designate female parent and male parent respectively. 
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Table 3.3 Observed seed oil concentration means of selected F4:6 and F4:7 RILs, F4:7 

population mean, realized genetic gain, and predicted genetic gain, and realized 

heritability of seed oil concentration for each selection intensity. 

Selection 

Intensity 

(%) 

Observed 

Means of 

F4:6 

Selected 

RILs 

Observed 

Means of 

F4:7 

Selected 

RILs 

F4:7 

Population 

Mean 

Realized 

Genetic 

Gain 

Predicted 

Genetic 

Gain 

Realized 

Heritability 

 g kg
-1

  

5 224.2 217.1 214.2 2.9 6.7 0.37 

10 222.6 217.7 214.2 3.5 5.7 0.49 

15 221.4 216.6 214.2 2.4 5.0 0.43 

20 220.6 216.0 214.2 1.8 4.5 0.39 
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Table 3.4 Seed oil concentration means for top 20% of F4:6 lines with mean seed oil 

concentration for F4:7 generation and agronomic data. 

Line 

F4:6 Mean 

Seed Oil 

Concentration 

F4:7 Mean 

Seed Oil 

Concentration 

Days to 

Maturity 

Lodging 

Score 
Height 

 g kg
-1

†   cm 

56U99-151 226.9 223.4
AB 

111 2 73 

56U99-048 226.7 217.3
AN 

111 2 53 

56U99-025 225.0 212.9
AN 

112 2 58 

56U99-187 224.3 207.6
AN 

112 2 82 

56U99-185 224.2 217.1
AN 

112 2 50 

56U99-014 224.0 218.2
AN 

110 2 72 

56U99-011 223.9 223.3
AB 

111 2 66 

56U99-179 223.6 217.3
AN 

112 2 62 

56U99-044 223.2 214.3
AN 

112 2 60 

56U99-074 223.0 221.4
AC 

112 2 69 

56U99-059 223.0 215.2
AN 

111 2 63 

56U99-027 222.6 217.0
AN 

111 2 52 

56U99-189 222.4 214.4
BN 

110 2 68 

56U99-079 222.1 211.5
BN 

112 2 86 

56U99-082 221.6 215.1
BN 

111 2 66 

56U99-083 221.6 226.7
BA 

107 2 52 

56U99-024 220.8 224.0
BA 

107 2 70 

56U99-108 220.5 225.6
BA 

111 2 58 

56U99-231 220.5 221.7
BC 

113 2 63 

56U99-164 220.5 219.3
BN 

112 2 55 
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Table 3.4 

Line 

F4:6 Mean 

Seed Oil 

Concentration 

F4:7 Mean 

Seed Oil 

Concentration 

Days to 

Maturity 

Lodging 

Score 
Height 

 g kg
-1

†   cm 

56U99-118 220.4 211.3
BN 

110 2 77 

56U99-159 220.4 222.7
BC 

111 2 75 

56U99-160 220.1 220.6
BD 

106 1 46 

56U99-168 220.1 206.5
BN 

113 2 82 

56U99-177 220.0 206.1
CN 

113 2 76 

56U99-241 219.9 212.3
CN 

116 2 88 

56U99-144 219.6 219.4
CN 

112 2 66 

56U99-041 219.6 208.9
CN 

111 2 62 

56U99-229 219.3 209.7
CN 

114 2 69 

56U99-022 219.2 219.3
CN 

111 2 68 

56U99-244 219.1 209.6
CN 

114 2 71 

56U99-070 218.9 218.3
CN 

106 2 61 

56U99-095 218.7 211.4
CN 

115 2 69 

56U99-065 218.6 217.5
CN 

106 2 66 

56U99-157 218.6 215.3
CN 

111 2 64 

56U99-131 218.6 223.9
CB 

111 2 54 

56U99-035 218.4 205.4
DN 

114 2 68 

56U99-072 218.3 221.9
DC 

107 2 69 

56U99-137 218.2 204.1
DN 

115 2 52 

56U99-234 218.2 215.3
DN 

110 2 59 
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Table 3.4 

Line 

F4:6 Mean 

Seed Oil 

Concentration 

F4:7 Mean 

Seed Oil 

Concentration 

Days to 

Maturity 

Lodging 

Score 
Height 

 g kg
-1

†   cm 

56U99-046 218.1 213.3
DN 

112 2 64 

56U99-114 217.9 220.2
DD 

106 2 53 

56U99-186 217.9 228.4
DA 

107 2 54 

56U99-009 217.8 209.9
DN 

113 2 61 

56U99-138 217.6 220.2
DD 

103 3 62 

56U99-158 217.6 204.6
DN 

109 2 59 

56U99-043 217.5 211.1
DN 

112 2 60 

56U99-031 217.5 213.3
DN 

111 1 47 

USG 5601T 

(P1) 

210.5 208.4 116 2 68 

U99-310255 

(P2) 

195.5 213.5 92 3 71 

†Superscript of A, B, C, and D represent top 5, 10, 15, and 20% of F4:6 (first superscript) and F4:7 

(second superscript) seed oil concentration. Superscript of N in either location infers outside of top 

20% for seed oil concentration. 

P1 and P2 designate female parent and male parent respectively. 
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Table 3.5 Observed seed protein concentration means of selected F4:6 and F4:7 RILs, 

F4:7 population mean, realized genetic gain, and predicted genetic gain, and realized 

heritabilities of seed protein concentration for each selection intensity. 

Selection 

Intensity 

(%) 

Observed 

Means of 

F4:6 

Selected 

RILs 

Observed 

Means of 

F4:7 

Selected 

RILs 

F4:7 

Population 

Mean 

Realized 

Genetic 

Gain 

Predicted 

Genetic 

Gain 

Realized 

Heritability 

 g kg
-1

  

5 464.7 425.9 420.7 5.2 19.6 0.53 

10 460.7 426.8 420.7 6.1 16.7 0.58 

15 458.1 427.0 420.7 6.3 14.8 0.65 

20 455.9 425.0 420.7 4.3 13.4 0.86 
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Table 3.6 Seed protein concentration means for top 20% of F4:6 lines with mean seed 

protein concentration for F4:7 generation and agronomic data. 

Line 

F4:6 Mean Seed 

Protein 

Concentration 

F4:7 Mean Seed 

Protein 

Concentration 

Days to 

Maturity 

Lodging 

Score 
Height 

 g kg
-1

†   cm 

U99-310255 

(P2) 

476.6 432.7 92 3 71 

56U99-088 470.5 409.5
AN 

97 2 56 

56U99-085 469.4 423.6
AN 

100 2 55 

56U99-143 469.1 424.7
AN 

107 2 60 

56U99-112 467.5 433.0
AC 

98 2 59 

56U99-145 464.5 416.2
AN 

110 2 63 

56U99-091 463.5 426.5
AN 

95 2 64 

56U99-192 463.2 427.2
AN 

110 2 58 

56U99-174 463.0 430.4
AD 

98 2 47 

56U99-141 462.4 425.7
AN 

112 2 58 

56U99-180 461.2 430.2
AD 

107 2 54 

56U99-149 461.2 426.5
AN 

106 2 58 

56U99-122 461.1 437.8
AA 

92 2 68 

56U99-163 460.5 432.5
BC 

107 2 53 

56U99-096 459.9 427.9
BN 

110 2 64 

56U99-064 459.4 423.5
BN 

100 2 65 

56U99-167 457.8 426.1
BN 

98 2 45 

56U99-146 456.8 429.3
BD 

111 2 64 

56U99-043 456.1 437.9
BA 

112 2 60 
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Table 3.6 

Line 

F4:6 Mean Seed 

Protein 

Concentration 

F4:7 Mean Seed 

Protein 

Concentration 

Days to 

Maturity 

Lodging 

Score 
Height 

 g kg
-1

†   cm 

56U99-019 455.9 442.2
BA 

113 2 58 

56U99-073 455.2 422.4
BN 

97 2 57 

56U99-178 455.0 424.3
BN 

104 2 67 

56U99-204 454.9 418.0
BN 

103 2 61 

56U99-173 454.6 420.4
BN 

104 2 48 

56U99-076 454.3 428.7
BN 

110 2 63 

56U99-016 454.3 437.1
CB 

115 2 60 

56U99-132 454.2 418.5
CN 

103 1 47 

56U99-240 453.7 423.9
CN 

103 2 55 

56U99-184 453.7 427.5
CN 

111 2 52 

56U99-103 453.6 451.0
CA 

112 2 65 

56U99-111 453.3 433.9
CB 

111 2 62 

56U99-117 452.8 417.4
CN 

107 2 64 

56U99-072 452.7 411.7
CN 

107 2 69 

56U99-009 452.5 441.4
CA 

113 2 61 

56U99-090 452.1 416.2
CN 

103 2 52 

56U99-205 451.9 412.2
CN 

106 2 52 

56U99-139 450.9 437.0
CB 

111 2 50 

56U99-070 450.8 423.7
DN 

106 2 61 

56U99-214 449.7 409.7
DN 

106 2 47 
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Table 3.6 

Line 

F4:6 Mean Seed 

Protein 

Concentration 

F4:7 Mean Seed 

Protein 

Concentration 

Days to 

Maturity 

Lodging 

Score 
Height 

 g kg
-1

†   cm 

56U99-235 449.7 448.4
DA 

111 2 69 

56U99-172 449.7 404.7
DN 

107 1 48 

56U99-101 449.6 408.9
DN 

107 2 68 

56U99-046 449.3 433.0
DC 

112 2 64 

56U99-008 449.0 413.8
DN 

110 2 58 

56U99-170 449.0 427.0
DN 

112 2 75 

56U99-196 448.9 406.1
DN 

107 2 52 

56U99-169 448.7 425.3
DN 

106 2 64 

56U99-084 448.6 424.1
DN 

107 2 55 

56U99-181 448.6 423.7
DN 

111 2 60 

USG 5601T 

(P1) 

426.0 411.1 116 2 68 

†Superscript of A, B, C, and D represent top 5, 10, 15, and 20% of F4:6 (first superscript) and F4:7 

(second superscript) seed oil concentration. Superscript of N in either location infers outside of top 

20% for seed oil concentration. 

P1 and P2 designate female parent and male parent respectively. 
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Table 3.7 Correlations between seed oil concentration, seed protein concentration, 

and seed yield when average over two years and five locations. 

 Seed Yield Seed Oil 

Concentration 

Seed Protein 

Concentration 

Seed Yield  0.30
†
 

 

0.05
††

 

 

Seed Oil 

Concentration 

  -0.52
†
 

 

    

† Significant at P<0.01. 

†† Non-significant. 
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PART 4 

Conclusions and Further Research  
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Conclusions 

This population of 239 RIL from the cross of USG 5601T × U99-310255 grown as 

F4:5, F4:6, and F4:7 in 2009, 2010, and 2011 respectively, showed a broad range of values 

for seed protein concentration, seed oil concentration, and seed yield. From these wide 

ranges, selections for the upper 5, 10, 15, and 20% tails proved to have entries that could 

be of value to soybean breeding programs. 

Broad sense heritability estimates for seed oil concentration, seed protein 

concentration, and seed yield were calculated to be 0.65, 0.78, and 0.38 respectively 

when averaged over two years (2010 and 2011) and five locations. These estimates along 

with their correlations proved to be very insightful to the underlying genetic potential for 

the entries in this test. The correlations between these traits, though they are only for this 

population, suggest that simultaneous selections for increased seed yield and seed protein 

concentration should be possible. They also suggest that although a negative correlation 

between seed protein and seed oil concentration was observed, it is slightly lower than 

the correlation normally found 

Genetic gain was achieved for seed protein concentration, seed oil concentration, 

and seed yield. Though some of the improvements did affect other traits, some entries 

showed promise if selection would be done for two traits, while providing an acceptable 

level for the other trait, as is the case when selecting for seed yield and protein 

concentration. Even more lines though showed improvement when selecting for only one 

trait, especially when selecting for seed oil concentration. Many of the entries produced 
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means that were actually higher than both parents, meaning the parents had 

complimentary pairs of alleles that boosted the overall seed oil concentration levels. 

Further Research 

Further research in this population is warranted in that there are combinations of 

high producing lines with desirable combinations to producers and processors. With these 

higher levels of seed protein, seed oil, and seed yield a premium system could be put into 

effect for reaching target goals for seed oil and seed protein concentration. With the 

growing world population, more productivity per hectare is going to become the 

necessity in order for the world to maintain the current growth patterns.  Higher values 

for seed protein and seed oil along with an increase in seed yield could provide the key to 

supplying the world with the demands of producers and processor of the future. 
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APPENDIX 
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Table A.1: Mean seed yield, oil, and protein concentration averaged over two years 

for a total of five locations along with agronomic data for a population of 239 RIL 

from the cross of USG 5601T × U99-310255. 

Line Yield Oil Protein 
Percent 

Meal 

Days to 

Maturity 

Lodging 

Score 
Height 

 kg ha
-1

 g kg
-1

    cm 
56U99-232 3033.6 211.6 415.4 48.1 113 2 82 

Dillon (CK) 3011.6 204.8 406.4 46.8 120 2 65 

TN08-109 

(CK) 

2989.4 215.6 383.6 44.6 119 2 64 

5002T (CK) 2960.6 215.8 396.9 46.2 110 2 73 

56U99-081 2903.5 204.2 436.6 50.2 115 2 82 

56U99-244 2870.1 212.5 429.6 49.8 114 2 71 

USG 5601T 

(P1) 

2865.5 209.0 415.7 48.1 116 2 68 

56U99-223 2831.1 210.9 422.5 48.9 116 2 65 

56U99-107 2804.6 207.0 424.1 48.9 111 2 52 

56U99-125 2803.6 208.0 434.6 50.2 115 2 52 

56U99-133 2797.3 211.8 419.6 48.6 111 2 70 

56U99-239 2796.6 206.2 429.2 49.5 119 2 69 

56U99-123 2770.4 213.8 421.0 48.9 112 2 58 

56U99-021 2766.1 211.1 437.8 50.7 114 1 69 

56U99-038 2758.2 209.7 434.2 50.2 111 2 60 

56U99-221 2756.1 209.7 425.6 49.2 112 2 73 

56U99-092 2729.2 212.3 430.1 49.9 112 2 71 

Osage (CK) 2716.2 203.0 429.9 49.4 117 2 72 

56U99-185 2714.2 219.3 433.7 50.7 112 2 50 

56U99-029 2714.1 209.6 423.7 49.0 111 2 59 

56U99-109 2708.9 205.2 434.5 50.0 112 2 72 

56U99-155 2700.6 211.6 427.7 49.6 115 2 66 

56U99-006 2699.4 207.2 436.9 50.4 112 2 58 

56U99-225 2694.2 216.2 422.7 49.2 103 2 67 

56U99-045 2686.6 212.3 440.5 51.1 114 2 58 

56U99-056 2678.3 212.7 417.1 48.4 111 2 71 

56U99-231 2673.4 221.3 414.0 48.5 113 2 63 

56U99-068 2667.7 209.5 424.6 49.1 112 2 68 

56U99-110 2664.3 203.5 429.2 49.3 111 2 55 

56U99-237 2651.3 211.3 418.4 48.5 115 2 86 

56U99-041 2650.0 212.2 415.6 48.2 111 2 62 

UA 4910 (CK) 2648.3 217.8 399.6 46.6 107 2 69 

56U99-177 2640.3 210.4 429.3 49.7 113 2 76 

56U99-036 2636.4 211.5 422.9 49.0 112 2 73 

56U99-158 2626.9 208.6 428.4 49.5 109 2 59 
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Table A.1 

Line Yield Oil Protein 
Percent 

Meal 

Days to 

Maturity 

Lodging 

Score 
Height 

 kg ha
-1

 g kg
-1

    cm 
56U99-026 2624.0 210.0 432.1 50.0 111 2 80 

56U99-132 2621.7 218.3 429.5 50.1 103 1 47 

56U99-018 2603.8 216.4 414.5 48.3 111 2 75 

56U99-222 2600.5 211.2 424.8 49.2 113 2 60 

56U99-025 2596.6 216.9 422.6 49.3 112 2 58 

56U99-208 2594.1 207.6 427.4 49.3 114 1 52 

56U99-067 2588.9 212.8 425.0 49.3 110 2 78 

56U99-179 2587.4 219.2 404.1 47.2 112 2 62 

56U99-200 2581.0 208.2 421.8 48.7 111 2 75 

56U99-241 2578.5 214.7 420.4 48.9 116 2 88 

56U99-027 2577.6 218.9 429.1 50.1 111 2 52 

56U99-035 2571.6 209.7 431.9 50.0 114 2 68 

56U99-089 2557.3 210.7 430.7 49.9 113 2 65 

56U99-203 2553.3 210.3 430.9 49.9 112 2 63 

56U99-051 2550.7 211.4 432.7 50.1 106 2 60 

56U99-071 2547.4 213.4 422.9 49.1 110 2 64 

56U99-075 2544.6 208.6 423.9 49.0 111 2 55 

56U99-229 2541.8 212.9 441.2 51.2 114 2 69 

56U99-188 2540.1 217.4 431.3 50.3 103 1 45 

56U99-129 2537.9 215.9 418.0 48.7 104 2 52 

56U99-238 2537.4 209.8 421.3 48.7 112 2 85 

56U99-019 2534.4 207.2 446.4 51.5 113 2 58 

56U99-061 2530.6 209.6 424.8 49.1 115 2 71 

56U99-014 2527.2 220.2 421.1 49.3 110 2 72 

56U99-230 2523.9 207.8 429.7 49.6 113 2 74 

56U99-104 2519.9 210.8 421.9 48.9 114 2 72 

56U99-028 2514.4 206.1 428.3 49.4 112 2 68 

56U99-032 2512.6 213.3 402.7 46.8 113 2 73 

56U99-233 2511.6 209.8 424.2 49.1 111 2 66 

56U99-057 2510.4 209.4 428.8 49.6 112 2 72 

56U99-204 2509.0 221.5 429.4 50.3 103 2 61 

56U99-046 2501.3 214.8 438.0 50.9 112 2 64 

56U99-130 2487.5 210.1 428.9 49.6 113 1 48 

56U99-176 2484.8 208.7 437.0 50.5 110 2 64 

56U99-094 2481.9 214.8 417.9 48.6 104 2 64 

56U99-054 2479.2 207.1 430.6 49.7 115 2 80 

56U99-191 2478.3 213.9 414.0 48.1 111 2 69 

56U99-128 2475.4 214.7 419.0 48.7 104 2 54 

56U99-059 2472.7 217.6 414.1 48.3 111 2 63 
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Table A.1 

Line Yield Oil Protein 
Percent 

Meal 

Days to 

Maturity 

Lodging 

Score 
Height 

 kg ha
-1

 g kg
-1

    cm 
56U99-168 2468.5 211.1 433.8 50.3 113 2 82 

56U99-102 2464.4 214.0 418.1 48.6 110 2 52 

56U99-170 2461.7 207.0 434.3 50.1 112 2 75 

56U99-118 2458.8 214.1 430.3 50.0 110 2 77 

56U99-171 2457.2 216.8 425.2 49.6 111 2 47 

56U99-242 2453.0 213.7 421.3 48.9 112 1 52 

56U99-037 2451.7 207.6 427.6 49.4 116 3 84 

56U99-010 2451.3 213.4 431.6 50.1 106 2 58 

56U99-052 2449.9 215.6 432.1 50.3 111 2 69 

56U99-040 2445.5 209.4 430.2 49.7 111 2 65 

56U99-097 2439.8 213.1 416.4 48.3 111 2 64 

56U99-187 2436.8 212.8 429.1 49.8 112 2 82 

56U99-227 2435.8 208.7 433.0 50.0 113 2 52 

56U99-012 2434.8 212.7 430.0 49.9 111 2 60 

56U99-136 2434.3 215.0 436.1 50.7 112 2 52 

56U99-161 2425.6 218.4 427.2 49.9 104 2 68 

56U99-137 2413.2 208.5 433.5 50.1 115 2 52 

56U99-121 2412.5 209.4 441.6 51.1 112 2 75 

56U99-044 2409.8 217.0 418.5 48.8 112 2 60 

56U99-209 2409.1 214.7 420.7 48.9 107 2 76 

56U99-224 2401.3 211.5 427.7 49.6 113 2 55 

56U99-087 2397.3 212.2 428.2 49.7 112 2 69 

56U99-082 2393.9 217.1 421.2 49.1 111 2 66 

56U99-048 2391.7 220.5 433.1 50.7 111 2 53 

56U99-138 2383.4 219.4 418.7 48.9 103 3 62 

56U99-084 2382.0 213.6 431.6 50.1 107 2 55 

56U99-020 2378.6 208.5 424.3 49.0 110 2 80 

56U99-196 2376.2 217.6 419.3 48.9 107 2 52 

56U99-216 2369.2 212.4 442.4 51.3 112 2 67 

56U99-076 2368.5 214.3 437.2 50.8 110 2 63 

56U99-127 2360.8 212.6 425.6 49.4 107 2 56 

56U99-063 2359.4 213.5 420.6 48.8 110 2 64 

56U99-031 2357.9 214.7 423.9 49.3 111 1 47 

56U99-181 2357.1 209.1 432.7 50.0 111 2 60 

56U99-101 2355.4 216.2 422.5 49.2 107 2 68 

56U99-243 2353.2 211.3 421.6 48.8 112 2 78 

56U99-086 2351.7 210.2 430.7 49.8 112 2 70 

56U99-015 2346.2 209.9 422.0 48.8 111 2 71 

56U99-043 2345.6 213.1 443.5 51.5 112 2 60 
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Table A.1 

Line Yield Oil Protein 
Percent 

Meal 

Days to 

Maturity 

Lodging 

Score 
Height 

 kg ha
-1

 g kg
-1

    cm 
56U99-195 2343.8 219.5 418.2 48.9 111 2 61 

56U99-069 2339.5 217.2 419.0 48.9 112 2 69 

56U99-053 2333.2 214.8 432.9 50.3 112 2 70 

56U99-124 2333.0 213.2 434.8 50.5 110 1 49 

56U99-090 2328.7 215.1 427.2 49.7 103 2 52 

56U99-194 2328.7 220.5 417.6 48.9 101 2 55 

56U99-108 2325.6 223.9 411.5 48.3 111 2 58 

56U99-099 2322.8 216.2 430.5 50.1 112 2 61 

56U99-173 2320.1 214.6 430.9 50.1 104 2 48 

56U99-078 2317.2 215.0 424.4 49.4 99 2 50 

56U99-030 2310.5 209.7 428.6 49.6 114 2 78 

56U99-139 2310.2 206.9 441.3 50.9 111 2 50 

56U99-184 2308.6 211.7 436.2 50.6 111 2 52 

56U99-017 2308.4 209.8 438.9 50.8 110 2 60 

56U99-162 2307.6 210.9 424.5 49.2 112 2 58 

56U99-151 2306.6 224.5 419.3 49.3 111 2 73 

56U99-100 2305.9 214.7 434.4 50.5 113 2 71 

56U99-011 2302.2 223.5 423.4 49.7 111 2 66 

56U99-009 2300.0 212.3 444.8 51.6 113 2 61 

56U99-164 2298.0 219.7 425.8 49.8 112 2 55 

56U99-126 2296.5 209.2 429.3 49.6 110 2 55 

56U99-234 2295.1 216.2 423.0 49.3 110 2 59 

56U99-201 2293.3 210.2 442.2 51.2 110 2 63 

56U99-093 2289.1 212.1 427.7 49.6 110 2 58 

56U99-105 2286.3 220.7 412.7 48.3 110 1 46 

56U99-049 2276.5 212.1 426.3 49.4 111 2 63 

56U99-098 2275.1 211.6 415.8 48.2 106 2 58 

56U99-156 2269.3 214.3 431.4 50.1 112 2 73 

56U99-079 2266.8 214.8 429.7 50.0 112 2 86 

56U99-047 2263.1 206.7 432.9 49.9 115 2 77 

56U99-039 2263.1 216.5 428.4 49.9 111 2 56 

56U99-023 2261.0 211.2 422.3 48.9 111 2 72 

56U99-228 2259.4 213.3 424.5 49.3 112 2 61 

56U99-236 2258.0 208.1 421.6 48.7 114 2 62 

56U99-111 2253.4 212.0 439.9 51.0 111 2 62 

56U99-215 2252.8 215.4 421.1 49.0 114 2 59 

56U99-166 2250.0 211.2 430.1 49.8 113 2 61 

56U99-154 2245.1 207.4 432.1 49.9 115 2 68 

56U99-146 2237.2 208.4 438.4 50.6 111 2 64 
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Table A.1 

Line Yield Oil Protein 
Percent 

Meal 

Days to 

Maturity 

Lodging 

Score 
Height 

 kg ha
-1

 g kg
-1

    cm 
56U99-217 2235.9 217.6 409.9 47.8 107 2 67 

56U99-077 2231.2 217.3 418.5 48.8 110 2 49 

56U99-220 2217.7 220.1 423.2 49.5 112 2 64 

56U99-060 2214.6 211.3 428.4 49.6 107 2 62 

56U99-202 2214.2 216.0 421.5 49.1 111 1 57 

56U99-150 2211.6 215.0 423.0 49.2 110 2 67 

56U99-207 2206.2 217.6 430.4 50.2 112 2 62 

56U99-218 2200.7 215.8 415.7 48.4 106 2 54 

56U99-178 2198.9 215.3 433.7 50.5 104 2 67 

56U99-140 2197.9 210.7 432.7 50.1 112 2 66 

56U99-122 2186.7 206.9 445.6 51.4 92 2 68 

56U99-095 2185.9 213.9 421.8 49.0 115 2 69 

LD00-2817P 

(CK) 

2181.5 224.1 392.7 46.1 107 2 69 

56U99-206 2180.5 210.1 417.9 48.4 113 2 55 

56U99-134 2179.9 221.1 411.1 48.1 106 2 65 

56U99-034 2179.5 213.0 429.5 49.9 114 2 68 

56U99-007 2178.6 214.7 425.7 49.5 111 2 72 

56U99-219 2178.0 209.0 438.8 50.7 112 2 42 

56U99-211 2173.0 215.9 418.6 48.7 110 2 64 

56U99-183 2168.5 201.1 437.1 50.1 114 2 54 

56U99-114 2168.2 219.5 427.6 50.0 106 2 53 

56U99-199 2167.8 214.7 431.8 50.2 110 2 61 

56U99-080 2166.8 216.0 418.6 48.7 111 2 66 

56U99-050 2157.4 216.3 426.6 49.7 109 2 80 

56U99-235 2156.3 207.2 448.8 51.8 111 2 69 

56U99-175 2145.0 209.0 451.2 52.1 116 2 73 

56U99-065 2142.5 217.9 423.1 49.4 106 2 66 

IA 4004 (CK) 2140.1 211.0 407.7 47.2 109 2 64 

56U99-096 2132.9 207.9 439.6 50.7 110 2 64 

56U99-055 2132.5 214.2 435.5 50.6 111 2 75 

56U99-135 2128.4 220.2 398.3 46.6 110 2 56 

56U99-152 2121.7 212.0 420.6 48.8 111 2 47 

56U99-165 2116.9 220.1 413.2 48.3 111 2 65 

56U99-169 2116.0 216.4 433.1 50.5 106 2 64 

56U99-131 2113.6 222.2 413.9 48.5 111 2 54 

56U99-172 2110.5 214.1 418.6 48.6 107 1 48 

56U99-153 2107.2 220.3 426.8 49.9 112 2 65 

56U99-182 2106.9 224.2 413.9 48.6 106 2 64 
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Table A.1 

Line Yield Oil Protein 
Percent 

Meal 

Days to 

Maturity 

Lodging 

Score 
Height 

 kg ha
-1

 g kg
-1

    cm 
56U99-113 2100.4 216.5 427.1 49.8 106 2 68 

56U99-142 2100.0 213.2 423.5 49.2 106 2 52 

56U99-205 2081.7 222.5 425.5 49.9 106 2 52 

56U99-193 2079.2 215.1 421.3 49.0 103 2 72 

56U99-214 2079.0 219.6 423.0 49.5 106 2 47 

56U99-016 2078.6 206.6 441.8 50.9 115 2 60 

56U99-013 2078.1 219.5 422.0 49.3 110 2 63 

56U99-157 2075.8 216.3 418.7 48.8 111 2 64 

56U99-141 2075.5 207.8 437.9 50.6 112 2 58 

56U99-070 2073.8 218.5 432.1 50.4 106 2 61 

56U99-160 2073.6 220.4 421.2 49.3 106 1 46 

56U99-072 2066.7 220.6 426.6 49.9 107 2 69 

56U99-147 2065.3 214.4 417.8 48.6 106 2 73 

56U99-008 2064.8 216.4 424.7 49.5 110 2 58 

56U99-117 2057.3 207.1 429.2 49.5 107 2 64 

56U99-167 2054.0 209.9 435.8 50.4 98 2 45 

56U99-033 2053.8 216.2 426.8 49.7 106 2 62 

56U99-022 2044.2 219.3 423.7 49.5 111 2 68 

56U99-116 2040.3 217.4 410.4 47.9 103 2 64 

56U99-210 2030.6 217.0 416.8 48.6 107 2 52 

56U99-186 2010.7 224.6 421.8 49.6 107 2 54 

56U99-064 2007.5 211.9 434.5 50.4 100 2 65 

56U99-198 2004.8 218.9 411.6 48.1 106 2 45 

56U99-058 2003.9 217.1 424.8 49.5 107 2 64 

56U99-120 2001.5 215.8 421.1 49.0 111 2 62 

56U99-189 1992.2 217.0 418.0 48.7 110 2 68 

56U99-197 1989.9 215.8 427.0 49.7 103 3 59 

56U99-180 1978.0 207.9 440.6 50.9 107 2 54 

56U99-042 1971.4 212.7 427.6 49.6 111 2 64 

56U99-106 1970.7 219.1 414.1 48.4 106 2 62 

56U99-163 1931.0 214.9 441.8 51.4 107 2 53 

56U99-024 1928.9 222.7 423.0 49.6 107 2 70 

56U99-144 1928.6 219.5 426.0 49.8 112 2 66 

56U99-159 1923.8 222.0 416.8 48.8 111 2 75 

56U99-190 1918.4 216.4 410.2 47.8 110 2 54 

56U99-226 1907.9 209.1 418.6 48.4 105 2 65 

56U99-143 1849.8 212.9 442.4 51.3 107 2 60 

56U99-145 1819.0 213.3 435.5 50.6 110 2 63 

56U99-112 1817.4 209.5 444.5 51.4 98 2 59 
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Table A.1 

Line Yield Oil Protein 
Percent 

Meal 

Days to 

Maturity 

Lodging 

Score 
Height 

 kg ha
-1

 g kg
-1

    cm 
56U99-115 1777.5 219.2 417.2 48.7 110 2 58 

SED 16.6 0.6 0.3     
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