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MAS Identified
Plants With Target
DNA Markers

HS3+ plants
HS3- plants

HS1+ plants
HS1- plants

LS2+ plants
LS2- plants

HR2+ plants
HR2- plants

LR2+ plants
LR2- plants

All CO plants

Intermate

1st Generation MAS
Populations

HS3+ Cycle1
HS3- Cyclet

HS1+ Cycle1
HS1- Cyclet

LS2+ Cyclet
LS2- Cyclet

HR2+ Cycle1
HR2- Cycle1

LR2+ Cyclet
LR2- Cycle1

CO control SI\TIM




Populations Seeded October 2010
28 day Flood Irrlgatm‘.n Interval Management
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1st Generation MAS Populations
Seasonal Yield Under Deficit Irrigation

Population Dry Matter Yield Phenotypic
comparisons 3-yr Avg. (Mg/ha) effect (%)

(@S3Dvs. HS3-  10.53vs.8.81%  +19

@vs. HS1- 9.09 vs. 7.82" +16
vs. HR2-  9.43 vs. 7.95" +19

vs. LS2- 9.92vs. 10.01" 1
vs. LR2- 9.21vs.10.65* . -15

Cycle 1: High Shoot and High Root Biomass M
Markers Benefited Forage Yield During Drought > TAILE




Five Cycle 1 Populations Possessing Specific Markers
(HS3+, HS1+, LS2+, HR2+, LR2+) and CO0 control

Intermated with 3 Elite Populations
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Melton-MAS Hybrids: Seasonal Forage Yield under
Drought and Well-Watered Conditions.

3-Year Avg.
Population Yield (Mg/ha)

Melton 14.00 a
MeltonHS3+ 13.57 a
MeltonHR2+ 13.33 ab
I MeltonCO0 12.89 ab
MeltonLR2+ 11.47 bc
MeltonLS2+ 11.44 bc
Co 8.77 d

Values followed by same letter are not significantly different at P<0.10. HS3+ &
HS1+, high shoot biomass markers present. LS2+=low shoot , HR2+=high root,
and LR2+=low root biomass markers present




Malone-MAS Hybrids: Seasonal Forage Yield under
Drought and Well-Watered Conditions.

3-Year Avg.
Population Yield (Mg/ha)

MaloneHS3+ 13.21 a |

Malone 12.83 ab
MalonelLS2+ 12.06 abc

‘MaloneLR2+ 11.37 bc
MaloneHS1+ 10.85 ¢
MaloneHR2+ 10.81 ¢

MaloneC0 10.44 cd
Co 8.77 d

Values followed by same letter are not significantly different at P<0.10. HS3+ &
HS1+, high shoot biomass markers present. LS2+=low shoot , HR2+=high root ,
and LR2+=low root biomass markers present




MLHQ-MAS Hybrids: Seasonal Forage Yield under
Drought and Well-Watered Conditions.

3-Year Avg.
Population Yield (Mg/ha)

MLHQHS1+  12.87 ab
Il MLHQLR2+  12.87 ab
MLHQ 12.07 ab
2l MLHQHR2+  11.97 ab
MLHQHS3+ 1153 b
MLHQCO 11.47 b
CoO 8.77 ¢

Values followed by same letter are not significantly different at P<0.10. HS3+ &
HS1+, high shoot biomass markers present. LS2+=low shoot , HR2+=high root ,
- and LR2+=low root biomass markers present




CONCLUSIONS 1st generétin MAS populations

Drought stressed conditions (50% Malone background)
Yield among Cycle1 populations differed by 36%

Selection FOR high shoot and high root biomass markers
improved alfalfa yield by 16 to 19%.

Selection AGAINST low shoot and low root biomass
markers improved alfalfa yield by 1 to 15%.
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CONCLUSIONS 2nd generation MAS populations
Drought stressed conditions (75% elite background)

Yield ranges: Melton hybrids (19%), Malone hybrids (27%),
MLHQ hybrids (20%)

2% vyield loss of MeltonHS1+ hybrid (best) vs Melton
3% yield gain of MaloneHS3+ hybrld (best) vs Malone

14% yield gain of MLHQLS2+ hybrid (best) vs MLHQ
Well-watered conditions (75% elite background)
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GENERAL CONCLUSIONS

- DNA marker assisted breeding has good potential to
improve alfalfa productivity in drought-prone and well-
watered environments.

Greatest improvements were observed in the most
drought sensitive germplasm.
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