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* Over 80% of the United States gene pool originates from less than a dozen

soybean introductions, implying that the genetic base is too narrow for

sustained yield advances in commercial soybean [Glycine max (L.) Merr.] * Each parental line was planted in a subplot next to its respective F, progeny in a e 15 SNP markers from the G. soja parent were found to significantly
(Gizlice et al., 1993). three or four row standard yield plot. affect mid-parent heterosis and seed yield.

» Exotic germplasm, such as the wild progenitor of soybean, Glycine soja * A nested split-plot field design was used at all locations. * The G. soja alleles showed positive and negative impact on

[Sieb. & Zucc.], may be an excellent source of agronomic genes and genetic . mid-parent heterosis and on seed yield in the hybrid progeny and
variability (Lee et al., 2008) and might have yield genes that could increase ) G. max X G. soja parent EZ_bUIk - - N7103 pérent , inbred lines (Figure 3).

the yield of cultivated varieties (Delheimer, 2012; Li et al., 2008).

Figure 3.) 10 of 15 SNP markers identified from G. soja to significantly

* Hybrid vigor could be a signal to detect yield alleles in wild soybean. affect seed yield and estimated effects in parent and F, progeny.

Measuring the performance of F, bulk populations created from max-soja

derived lines crossed back to the original G. max parent (the only new alleles 1000 B ARC-028583.05961
contributed to the F, hybrids from G. soja) could be a method to detect yield 800 WPBARC-046144-10286
. . *“#BARC-035255-07160

genes from wild soybean (Burton and Brownie, 2006). Estimated 600 «@»BARC-038489-10129
«»»BARC-060037-16311

L, : .. : : : Effect 400 «#=BARC-041237-07944

* Objectives: Examine heterosis in F, bulks derived from breeding lines ) of G. soja BARC-049601-09082

“®-BARC-043197-08552
BARC-048959-10760

which are themselves developed from a cross between Glycine max and Allele at 200

Glycine soja; assess whether heterosis indicates the existence of yield genes 10 SNP 0F BARC-050267-09542
from wild soybean; and ascertain the possibility of predicting heterosis using g/'ag'$_r3|§” -200
enetic markers. eed rielid
-600
-800 - | |
G. max (MM) F, (MS) G. soja (SS)

e Seed yield mid-parent heterosis ranged from -2% to +10%. The mean percent

mid-parent heterosis was +3%. Parent and F, alleles in the homozygous (MM, SS)

and heterozygous state (MS).

 Significant mid-parent heterosis was observed in two families (Family 5 & 4; Figure 1).

Figure 1.) Mean seed yield of parents and F, hybrids. Percent mid-parent heterosis CO NC I LSIONS & Ag NCu I tu ral

across all hybrids in 2012, in replicated tests averaged across locations.

Cultivated soybean

Wild soybean % ®  N7103 B F, Bulk B Breeding Line p
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. Heterosis +2 -5 +2 -3 -2 -2 +4 +6 +4 +10* +3 +6 +6 +4 +4 +9* +3 +5 43 * The yield trials suggest hybrid vigor exists. This evidence of
* Dr. Jacob Delheimer and Dr. Thomas Carter (USDA-ARS) at NCSU developed heterosis supports the hypothesis that yield genes might exist from
upright breeding lines from a single cross between G. max ‘N7103’ and 3500 - G. soja.
G. soja P1 366122 using mega population sizes and intense selection. . 3000 -
S 2500 - * Mid-parent heterosis and the positive gene action from G. soja
* 19 maturity group VIl breeding lines from that study were chosen for the S o iggg | could indicate that dominance from unique G. soja alleles is causing
present work. Lines were selected based on seed yield and resistance to < 1000 the increased yield in the F,. This dominance could be fixed in inbred
bacterial pustule. 00 line development and result in higher yielding inbred cultivars.
* Percent G. soja alleles in these G. max x G. soja breeding lines ranged from 0 el o ol lololvwlalvlalalalelolslololo » Positive heterotic effects modeled from the G. soja alleles suggest
17 to 40%, based on 558 single nucleotide polymorphism (SNP) markers. CAMILY = = 2 = > = > = = 2 S| S| s |5| > = 2 = > that not all G. soja effects are masked by G. max alleles in hybrid
< v Lo Lo L e L L L L L w Lo progeny. These positive SNP effects further support the hypothesis
Development of F, Hybrids % G.soja 17 20 20 21 25 27 28 29 31 32 32 34 34 36 36 37 38 38 40 || thatyield genesmight existfrom G. soja.
i 0 i i i i e W h n br rs may wan he resul
19 max x soja-derived A Crosses made between 19 N7103 x Family and % G. soja Alleles in Breeding Line e su.ggest that spybea breeders A e tto use’F e resu t§
e : . from this study to direct further research in incorporating new yield
breeding lines G. soja breeding lines and N7103 , _ , ,
! o : genes from wild soybean into their breeding programs.
F,., x N7103 plants (original G. max parent) in Clayton,
l North Carolina, summer 2011 * In the future, researchers and farmers could produce soybeans that
* The percent G. soja alleles from each parental breeding line could be used as a are higher yiglding and more genetically diverse than present
19 F, O Total of 798 F, seeds, 42 F, seeds from predictor of percent heterosis in theory. This study shows a moderate and significant soybean cultivars.
combinations each cross, planted in Puerto Rico correlation (r = 0.57) between the percent of G. soja alleles and percent heterosis
% winter nursery, winter 2011-2012 (Figure 2). AC k N OWI ed g emen tS
. . : Figure 2.) Mean % mid-parent heterosis of each F, bulk vs. % G. soja alleles In ' - '
19 F, bulks = Vield trials in North Carolina and brgeedin )|ines acrgss o ?Ocations 5 0 | fTha(;\.k yOL; :E.DuPo.nt tPloneer and USDA-ARS for their support and
Georgia (4 locations with 3 replications J | uhding of thi> project.
er location), summer 2012 y=0.33x - 6.74
P ) 2 . R* = 0.2 References
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