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Overview: Approximately 8% (2,500,000 ha) of all corn harvested in the USA is harvested
as silage that is fed to ruminants. Most of the silage corn is grown in the northern Corn Belt
and the northeastern U.S., where the percentage silage can be as high as 50%. New hybrids
are now routinely screened for silage potential in several states including Wisconsin,
Michigan, and New York because the quality differences among hybrids can have economic
consequences for milk and beef production. Animal rations must be properly balanced, and
nutritional composition has become an important factor for farmers when choosing which
hybrids to plant. Unfortunately, the range in nutritional value among conventional hybrids is
narrow, due to the fact that, until recently, conventional hybrids have been selected
primarily for grain yield. The GEM project has potential for bringing new germplasm into
the Corn Belt with excellent grain and silage yield, as well as improved nutritive value.

The UW corn breeding program has been an active cooperator with the GEM project since
1995, and our objective was initially to determine if any of the GEM germplasms would
contribute to the development of high-yielding and high-nutritive value silage hybrids. We
started with the evaluation of a number of temperate breeding populations, and we
determined that a smaller, selected subset should be looked at in more detail. As a result of
the second round of screening in 1996 we decided to develop S; families from several
advanced breeding populations for evaluation as inbreds. Several of our most promising
advanced generation Ss+ inbreds in 2001 trace back to this initial trial.

In 1998, we also started to routinely evaluate elite GEM topcrosses involving high-grain
yielding hybrids (< 120RM). These hybrids are chosen annually based on excellent grain
yield in GEM evaluations conducted in previous years. We have chosen GEM topcross
hybrids with good grain yield potential because many farmers do not decide until fall
whether to harvest their corn for silage or grain. We believe that it is not only possible to
identify dual-use (grain and silage) hybrids, but that dual-use hybrids are preferable to
single-use hybrids because they provide farmers with management options at the time they
need them.

Activities in 2001: The purpose of our GEM research in 2001 was to estimate silage yield and
nutritive value of the most productive GEM topcrosses. We conducted two trials involving
GEM topcrosses. The first trial (GEMA, Table 1) included 10 topcrosses involving four GEM
S; bulks (three from CUBA164 and one from SCRO1) and one breeding cross
(CUBA164:S1517). CUBA164 materials were crossed to LH185 and LH283, and the SCRO1
S; bulk was crossed to LH198 and LH200. The particular breeding crosses selected for this
evaluation had previously been shown to have silage potential based on UW trials conducted in
1999 and 2000.The GEMA also included three population crosses involving the Wisconsin
Quality Synthetic (WQS), three testcrosses involving inbred lines derived from WQS (71712-
B-1-1-3-1-B, 53090-1-1-6-1-2, 53090-1-1-6-1-9), and nine commercial hybrids.

The second trial (GEMB, Table 2) involved 23 GEM topcrosses and nine experimental and
commercial hybrids. The GEM topcrosses involved inbreds derived from CHOS5015, CHIS775,



DKB844, DKX1.212, DKXL370, and UR13085 crossed to LH198. These breeding crosses had
previously been shown to have good grain yield potential in trials coordinated by GEM in 2000.

Both trials were evaluated at two WI locations, Madison and Arlington, with three replications
at each location. Planting dates were May 2 (Madison) and May 18 (Arlington). The trials were
harvested on September 14 (GEMA, Madison), September 18 (GEMB, Madison), October 5
(GEMA, Arlington) and October 8 (GEMB, Arlington). Planting densities averaged 30,702 and
27,745 plants/acre and Madison and Arlington, respectively. Dry conditions prevailed until late
July. Several violent rain and windstorms occurred later in the season and caused extensive root
lodging. For example, over 8” of rain fell in one 12-hr period at the Madison location in early
August and damaged the Madison plots.

Nutritional evaluations included assessment of neutral detergent fiber (NDF), in vitro true
digestibility (IVD), in vitro NDF digestibility (IVNDFD), crude protein (CP), and starch
concentration. Based on these values, milk/ton of forage and milk/acre were estimated based on
the new MILK2000 equations (www.wisc.edu/dysci) developed by the UW Agronomy and
Dairy Science Departments. MILK2000 uses forage composition (NDF, IVD, IVNDFD, CP,
and starch) to estimate potential milk production per ton of forage. Forage yield is then used to
estimate potential milk per acre.

In GEMA (Tablel), GEM topcrosses yielded well for the most part, but forage quality tended to
be lower than desired, at least relative to the high-quality checks. As a result, Milk/acre tended
to be low to intermediate with the exception of Cubal64:S1517 X LH283, Cubal64:S2008a-
280-1-B X LH283, and SCRO1:N1310-398-1-B X LH198. Additional inbreds are being
developed from Cubal64:S1517 and SCRO1:N1310-398-1-B in the UW silage breeding
nursery.

In GEMB (Table 2), there were a large number of productive topcrosses based on yield. Nine
were equivalent to the highest yielding check hybrid, Pioneer brand 33A14. Quality was also
excellent, in general, with 18 GEM topcrosses equivalent to Pioneer brand hybrids 33A14 and
35R58. Of particular note were four topcrosses: CH05015:N15-8-1-B X LH198 with excellent
NDF, IVD,IVNDFD, and starch; CHIS775:N1912-321-1 X LH198 with excellent yield and
high protein; DKXL212:N11a-481-1-1 X LH198 with excellent yield and low NDF; and finally
DKXL370:N11a20-97-1 X LH198 with excellent yield, NDF, IVD, IVNDFD, CP, and starch.
The relative maturities of these topcrosses are also appropriate for southern Wisconsin.

In our inbred breeding nursery, approximately 60 Ss families were derived from breeding
crosses URZM13085:N0204, URZM13085:N0207, ARZM17026:N1013, ARZM17026:N1019,
and SCRO1:N1310-398-1-B. Approximately 140 new S, families were derived from
CUBA164:S1517. We also developed approximately 75 S, families from CUBA164:S15-184-
1-B. Our silage nursery and our silage trials are available for review at
http://uwsilagebreeding.agronomy.wisc.edu/.



Table 1. GEMA silage evaluation of forage yield and quality of topcrosses involving two GEM
breeding populations, eight GEM S; bulks and (50%). Thirteen experimental/check hybrids are
included for comparison. Bolded entries indicate GEM breeding populations or S; bulks that are

undergoing additional inbreeding in the UW corn silage breeding program.

Dry
Entry matter Yield NDF IVD IVNDFD Protein Starch Milk/ton Milk/acre
% t/a % % % % % Ibs Ibs
Cuba164:8S1517 X LH185 349 724 530 682 40.0 8.02 234 2408 17577
Cuba164:81517 X LH283 331 7.81 542 679 408 792 227 2419 19094
Cuba164:5S15-184-1-B X LH185 334 6.85 53.6 69.0 422 7.87 199 2513 17370
Cuba164:S15-184-1-B X LH283 317 6.61 57.0 66.6 415 742 191 2343 15479
Cuba164:S2008a-157-1-B X LH185 34.0 6.45 54.7 68.3 421 7.34 19.6 2467 15994
Cuba164:S2008a-157-1-B X LH283 322 6.77 53.4 68.5 41.1 713 223 2471 16659
Cuba164:52008a-280-1-B X LH185 31.1 7.08 57.0 66.3 409 7.71 18.2 2309 16321
Cuba164:52008a-280-1-B X LH283 32.1 842 53.3 69.1 421 7.02 226 2526 21278
SCRO1:N1310-398-1-B X LH198 356 7.59 532 69.3 423 713 246 2536 19350
SCRO1:N1310-398-1-B X LH200 321 742 56.4 66.5 406 7.71 205 2321 17123
WQs C1 X LH119 327 585 543 69.2 432 761 210 2539 14871
WQS C1 X LH198 36.8 6.73 52.7 70.7 444 721 244 2646 17869
WQS C1 X LH200 31.0 539 521 70.9 442 792 220 2671 14354
71712-B-1-1-3-1-B X LH198 394 6.33 531 704 444 722 248 2617 16636
53090-1-1-6-1-2 X LH198 331 720 521 70.7 437 725 236 2650 19070
53090-1-1-6-1-9 X LH198 33.8 6.73 53.1 70.2 43.8 6.96 23.1 2617 17478
33A14 (110RM) 342 862 515 705 426 724 261 2599 22355
STEALTH 1297 (98RM) 40.3 5.79 534 69.3 425 770 227 2496 14844
8751 (100RM) 431 7.03 544 674 40.2 7.30 239 2294 16315
35R58 (105RM) 387 768 496 71.4 422 717 287 2643 20421
9230BT (110RM) 38.7 7.22 50.9 69.5 40.1 723 277 2469 18012
NK4687 (105RM, Ify) 36.3 6.64 525 69.6 421 6.88 219 2556 19051
TMF113 (110RM, Ify) 343 824 555 672 408 7.39 199 2366 19660
2411FQ (91RM) 406 4.65 52.6 70.6 44 1 765 235 2609 12179
F657 (bm3) 33.5 6.00 47.7 744 46.3 7.80 304 2934 17592
MEAN 35.1 6.9 53.3 69.3 423 743 231 2521 17478
CV (%) 8 14 7 3 3 8 18 7 18
LSD (0.05) 47 178 41 26 1.7 0.66 4.7 194 5277




Table 2. GEMB silage evaluation of forage yield and quality of 23 topcrosses involving
advanced lines from six GEM breeding populations. Nine experimental and check hybrids were

included for comparison.

Dry
Entry matter Yield NDF VD IVNDFD Protein Starch Milk/ton Milk/acre
% t/a % % % % % Ibs Ibs
CHO05015:N12-20-1-B X LH198 36.5 7.89 554 67.0 40.5 7.33 22.7 2231 17768
CHO05015:N15-8-1-B X LH198 37.7 813 480 727 432 6.71 29.0 2634 21505
CHIS775:N1912-262-1 X LH198 335 876 543 687 424  7.27 23.0 2430 21229
CHIS775:N1912-321-1 X LH198 348 9.66 526 69.0 410 7.56 23.7 2412 23456
DKB844:N11b-118-1 X LH198 382 7.31 534 69.2 423 712 242 2358 17163
DKB844:N11b-149-1 X LH198 38.6 8.08 532 69.7 43.0 6.88 235 2420 19655
DKB844:N11b-67-1 X LH198 36.8 8.54 53.8 68.9 423 7.07 22.7 2396 20733
DKB844:N11b-83-1 X LH198 38.1 8.07 539 6738 403 7.53 21.9 2239 18211
DKXL212:N11a-14-1-1 X LH198 35.0 843 535 69.0 421 6.79 24 1 2457 20681
DKXL212:N11a-208-1 X LH198 349 813 533 684 40.8 7.35 23.8 2346 19142
DKXL212:N11a-288-1-2 X LH198 345 865 517 694 40.8 7.22 252 2443 20951
DKXL212:N11a-378-1-1 X LH198 354 7.73 56.1 67.1 414  7.81 20.2 2273 17305
DKXL212:N11a-390-1-2 X LH198 40.3 858 496 71.0 415 6.76 27.8 2408 20759
DKXL212:N11a-475-1-1 X LH198 34.8 815 539 68.2 410 6.95 244 2344 19213
DKXL212:N11a-481-1-1 X LH198 375 942 514 695 408 7.29 26.0 2363 22117
DKXL370:N11a20-145-2 X LH198 37.7 862 517 69.7 413 7.49 234 2347 19927
DKXL370:N11a20-175-2 X LH198 39.8 7.77 508 69.7 404 6.97 29.0 2352 18906
DKXL370:N11a20-199-1 X LH198 379 854 517 69.6 413 7.31 274 2351 20115
DKXL370:N11a20-199-2 X LH198 371 799 523 701 427 7.35 26.4 2453 19698
DKXL370:N11a20-31-1-B XLH198 36.8 7.59 51.0 70.5 421 7.09 27.1 2506 19132
DKXL370:N11a20-36-2 X LH198 395 794 492 705 40.1 6.85 295 2395 19196
DKXL370:N11a20-97-1 X LH198 37.0 889 511 709 431 7.46 271 2549 22636
UR13085:N0215-14-1-B X LH198 384 7.82 504 6938 401 7.46 28.1 2350 18235
71712-B-1-1-3-1-B X LH198 426 6.20 523 705 436  7.52 26.5 2403 14785
53090-1-1-6-1-2 X LH200 33.0 581 538 70.2 446  7.67 22.6 2532 14568
53090-1-1-6-1-9 X LH200 344 597 543 69.6 439 7.26 215 2458 14526
33A14 (110RM) 38.7 880 489 717 421 7.14 31.1 2470 21854
35R58 (105RM) 40.0 7.86 49.3 70.6 403 7.05 29.0 2401 18974
9230BT (110RM) 40.6 7.38 50.8 68.6 382 7.1 29.2 2205 16334
NK4687 (105RM) 37.5 639 539 685 415 7.4 224 2318 14997
TMF113 (110RM) 36.1 7.54 56.0 654 382 740 215 2096 15665
F657 339 469 510 7238 466  7.98 27.0 2720 12805
MEAN 343 785 523 695 417 7.25 253 2396 18820
CV (%) 12 14 6 3 4 6 16 5 16
LSD (0.05) 46 1.23 36 241 1.7 054 4.5 144 3403
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