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INTRODUCTION

Seed companies have recently developed corn hybrids with speciality or value-added
traits. Although many of the specialty hybrids (high-oil, high-lysine, waxy com, etc.) have been
targeted for the grain market, seed companies have also released speciality corn silage hybrids.
‘For example, Cargill has released brown midrib hybrids and Mycogen has released TMF or leafy
. hybrids. Both the brown midrib and leafy hybrids, which have been bred for stover quality
characteristics, have been developed exclusively for corn silage production. Transgenic hybrids,
such as Bt or herbicide resistant hybrids, may also improve corn silage production.
Understandably, the price of specialty or transgenic hybrlds exceeds the cost of normal hybrids,
often significantly. New York dairy producers require more information on the yield and quality
of speciality and transgenic hybrids compared with normal hybnds With the seed cost and
potential silage quality differences between speciality and transgenic vs. normal hybrids, corn
hybrid selection for dairy producers has increased in imp“ortance.

 We initiated a 2-yr study at the Aurora Research Farm in 1998 to examine the silage yleld
and quality of some speciality silage hybrids and transgemc hybrids vs. normal commercial
hybrids. We examined the hybrids under two harvest plant populations (27000 and 34000 *
plants/acre) because the seed companies recommended harvest populations for the brown midrib
and leafy hybnds of only 26000 plants/acre, much less than our recommendations for silage
production, Again, because of the greater seed costs, determination of optlmum seeding rates for
speciality and transgenic hybrids is of great 1mportance

MATERIALS AND MET HODS

Nineteen hybrids in 1998 and 30 hybrids in 1999 (relative maturities of 97 to 113 days)
were planted at 30000 and 37000 plants/acre in late April on a Honeoye silt loam soil at the
Aurora Research Farm in central New York. The experimental site, which had a soil pH value of
7.7, has been in a corn-soybean rotation since 1990. The experimental area received a broadcast
application of about 60 Ibs K/acre in April of 1999. We used a liquid starter fertilizer of N and P
to apply about 30 Ibs/acre of N and P at planting in both years. Immediately after planting, we
applied Bladex and Dual for weed control. - At the V4 stage, we injected a liquid urea-ammonium -
N source to apply 140 Ibs N/acre i in both years. At the V5 stage, we thinned a few plants from
each subplot to attain final harvest populatlons of about 27000 and 34000 plants/acre for each -
hybrid in both years. Because dry conditions resulted in premature senescence in both years,
individual hybrids were harvested by 'hand'at the denting stage to /2 milk line over a 15-day
period from late August to early September, about 15 days earlier than normal.

Five plants from each plot were selected at harvest, divided into grain and stover, dried,

- and weighed to estimate whole plant moisture and grain content of the plant. Stover and grain

- were then reassembled into a whole plant sample and ground sequentially through a hammer
mill, wiley mill, and cyclone mill. Samples (0.5 g) were analyzed by wet chemistry for whole
plant neutral detergent fiber (NDF), in vitro true digestibility (IVTD), NDF digestibility, and N (x



- 6.25= crude protein).

Expenmental design was a spht-block w1th four rephcatlons Hybnds represented whole
plots (120" by 20" and harvest populations represented subplots (24' by 20"). All data were
.analyzed with analysis of variance procedures (ANOVA) using the SAS Statistical Software
Package. Because a different number of hybrrds were evaluated in 1998 and 1999, we used a
separate analysis for each year. : : :

RESULTS AND DISCUSSION

The 1998 growmg ‘season at the Aurora Research Farm can be characterized as
exceptlonally warm and somewhat dry in May, exeeptionally wet in June, and exceptionally dry -
and warm in August (Table 1). Most hybrids silked from July 15 to July 20, about 10 days
earlier than normal. Because of the dry and warm August conditions, most hybrrds which
suffered from some water stress during the gram—ﬁlhng period, had premature leaf senescence.
Consequently, the stover was very dry at harvest time, despite harvesting at the ‘/z mﬂk line stage
of development :

~ The 1999 growing season at the Aurora Research Farm can be characterized as
exceptionally warm and dry, especially from May through July when only 4.7 in. of precipitation
were recorded (Table 1). Most hybrids silked from July 10 to July 20 during very warm and dry
conditions. Some hybrids, especially the TMF hybrids, delayed silk emergence after tassel
initiation, which resulted in very poor pollination. Most hybrids attained 65% dry matter (DM) in
late August or early September at the denting stage about 25 days earlier than normal. :
Consequently, we harvested the silage at the dentmg stage this year rather than the usual 1/2 milk
line stage of development. :

- The brown midrib hybrids (F657 and XB867), 110 to 113 days in relative maturity,
yielded about 15% less than comparable hybrids of the same maturity (Table 2). The brown
midrib hybrids and TMF hybrids (TMF99, TMF106, and T286602), responded positively to the
higher plant population, despite the recommendations by the seed companies not to exceed
harvest populations of 26000 plants/acre. The TMF hybrids yielded about the same as the other
hybrids of comparable maturity. Also, the Bt hybrids vs. the non-Bt counterpatts (37M81 vs.’
37R71, 3523 vs. 35N05, DK580 vs. DK580Bt, DK493 vs. DK493Bt) yielded the same in 1998.
Overall, the speciality silage hybrids and transgenic hybrids examined in this study either
provided no silage yield benefit (TMF and Bt hybrlds) or decreased yield by 15% (brown
mldnbs) in 1998. -

When averaged across hybnds corn silage yields were 5.5% greater at harvest
populations of 34000 plants/acre (25.1 tons/acre) compared with 27000 plants/acre (23.5
tons/acre). Despite very dry conditions during grain-filling, plant populations did not affect the
percent grain in the silage with about 50% grain in the silage at both populations (Table 3).
Hybrids had a significant effect on percent grain in the silage with most of the specialty silage -



hybrids (TMF106, TMF99, T286602, XB867) having relatively low grain concentrations.

Plant populations had minimal effect on corn silage quality characteristics in 1998 (data

- not shown). When averaged across populations, brown midrib hybrids had the greatest IVTD
concentrations among hybrids in 1998 (Table 4). Likewise the brown midrib hybrids were
among the hybrids with the greatest crude protein (CP) concentrations (Table 4). The brown
midrib hybrids also had the greatest NDF digestibility among hybrids, despite the relatively high
NDF concentration for XB867 (Table 5). In contrast to the brown midrib hybrids, the TMF :
hybrids had only average IVTD and CP concentrations as well as relatively high NDF
concentrations. The TMF hybrids, however, did have relatively high NDF digestibility. Some of

“the Bt hybrids when compared with their normal counterparts had greater NDF and IVTD
digestibilities. The Bt hybrids, however, did not show a consistent enough improvement to state
categorically that the use of Bt hybrids improved sﬂage quality in 1998.

Silage yields ranged from only 8. 1to 11.9 tons/acre (35% DM) in 1999 because of the
very dry and warm conditions from May through July (Table 6). The percent grain in the silage at
harvest ranged from 11 to 48% among the hybrids (Table 7). Generally, the 97 to 100-d hybrids

- had more grain in the silage at harvest because of somewhat cooler weather conditions around

pollination time. The TMF hybrlds (TMF 106, 2720, TMF 99, TMF 100, and TMF 108)
generally had the least grain in the silage among hybrids (11 to 30%), espec1a11y at 34000

- plants/acre because of poor pollination. The brown midrib hybrids (F657, XB667, and F687) also
had relatively low grain in the silage at harvest (21 to 31%). Although plant densities did not
affect the percent grain in the silage, there was-a significant hybrid x plant density interaction
because of the significant decrease i in percent gram for the leafy hybrlds (TMF hybnds NK 4687,
and N58-D1) at 34000 plants/acre.

Despite the low gram content for TMF 108, 2720 TMF 100, NK 4687, and TMF 106,
those hybrids yielded as well as the highest-yielding hybnds in 1999. The TMF and NK hybrids
did, however, show a consistent yield decrease at the higher plant densities. Although the longer-
season hybrids (105-113-d) experienced hotter and drier conditions around the silking period, the
longer-season hybrids generally yielded the greatest. The 110 to 113-d brown midrib hybrids
yielded 17% (F657 and F867) to 25% less (XB667) compared with 33V08, the hybrid with the
highest numerical yield in 1999. The yield penalty, associated with the use of brown midrib
hybrids, thus exceeded the expected 10 to 15% dectease, presumably because of the stressful
conditions. As in 1998, the Bt hybrids vs. the non-Bt counterparts yielded the same. ’

Plant densities did not affect silage yields in 1999, despite the extremely dry conditions.
Although there was no significant hybrid x plant density interaction (p=0.10), the leafy hybrids
obviously do not yield as well at 34,000 vs. 27,000 plants/acre at harvest under dry conditions. In
contrast, the Pioneer, Dekalb, and Cargill (brown midrib) hybrids did not suffer a yield decrease
at the higher plant densities in 1999. ' ‘ "

Hybrids affected IVTD, crude proteln (CP), NDF and NDF d1gest1b111ty in 1999 (Tables



8 and 9) Asin 1998 the brown mldnb hybnds had the greatest IVTD concentratlons (89 4 to
91.4%) among hybrids because of 111gh fiber d1gest1b111ty (68 to 79%). Although the TMF -
hybrids generally had the least grain in the silage at harvest, the TMF hybnds had the same IVTD
concentrations compared Wlth most other hybrids. The TMF hybrlds again had relatlvely high
~f1ber d1gest1b1hty (65 to 69%) whlch apparently compensated for the low grain concentrations
.Inf /TD concentrations were
i ? digestibility of the stover, associated
with the lack of cell elongatlon (thus less cell wall)f nder onditions, which resulted in very
short corn plants (< 6 ft), The IVTD concentratron had a s1gn1ﬁcant pos1t1ve correlauon (r'O 79,
n—30) with NDF d1gest1b111ty in 1999 s t ,

Plant density affected IVTD and NDF, but not NDF d1gest1b111ty and CPin 1999 (data not
shown). When averaged across hybnds, IVTD averaged 85.3% at 27,000 plants/acre and 84.7%
at 34,000 plants/acre at harvest. The NDF concentrations averaged 41.9% at 27,000 plants/acre
and 42.9% at 34,000 plants/acre at harvest. Previous studles have also 1ndlcated that srlage
- quality usually decreases as plant densmes 1ncrease ' ‘ :

SUMMARY

~ The brown midrib hybrids eXamined in thi‘s sti;ldy affected both yield and quality of corn
silage, whereas the TMF and transgenic hybrids affected yield and quality minimally. For
example, the brown midrib hybrids yielded 15 to 20% less than hybrids of comparable maturity,
but the brown midrib hybrids averaged about 5 to 10 percentage units more in IVTD
concentrations and about 10 to 20 percentage units more in NDF digestibility compared with the
other hybrids in this expenrnent .~ In contrast, the TMF hybrlds had similar yields as other hybrids
- of comparable maturlty .Likewise, the TMF hybrlds, despite. low § grain concentrations especially
* in the dry year, had about the same IVID compared with most other hybrids except for the brown
f'mrdnbs presumably because of somewhat greater NDF d1gest1b111ty The Bt hybrids hadno
effect on silage yield and limited effect on silage quality. Consequently, we do not recommend
the use of Bt hybrlds in New York unless a ﬁeld hasa h1story of com borer 1nfestat10n

Both the brown. mrdrlb and TMF hybnds had low grarn concentrations in the silage in
both years of the study ‘Consequently, we do not recommend these hybrids for dual purpose
* (graini or silage) use. The brown midrib hybrids examined in this study yielded 1.6 tons/acre or
8% miore at harvest populations of 34000 vs. 27000 plants/acre in 1998. In 1999, the brown
‘midrib hybrids yielded the same at both populations, despite excesswely dry and warm.
conditions. ‘Consequently, the silage producer can plant the brown midrib hybrids at populations
as high as 35000 plants/acre without fear of a yield penalty, although the current ¢ost of the seed
negates the economic advantage for plantmg at these populations. In contrast, the TMF hybrids
 inthis study yielded 1.5 tons/acre or 7% more in 1998, but 0.8 tons/acre or 8% less in 1999.
- -Because of the potential for a yield penalty at harvest populat1ons above 30,000 plants/acre in dry
years, we recommend that silage producers follow the plantlng rate recommendations by
Mycogen for their TMF hybnds ' ~



Table 1. Weather condltlons at the Aurora Research Farm durmg fhe 1998 and 1999
growing seasons. |

o PRECIPITATION(IN) ey ____GDD
Month 1998 1999 _Mean 1998 1999 Mean
May 2.73 1.12 320 452 350 296
June 6.02. 1.59 4.02 500 541 495
July , 362 202 3.11 622 666 628
August - 1.61 2.73 3.58 653 526 581
September - - FR 446 430 -390

' 13.98 _7.44 13.91_ 2513 2390

2673




Table 2. Corn silage yields of 19 hybrids at two plant densities at the Aurora
Research Farm in central New York in 1998.

Hybrid 27000 plants/acre 34000 plants/acre Mean
P33V08 25.7 27.7 26.7
P35N05 24.8 284 26.1
P3563 25.8 26.7 26.1
P3523 26.5 25.7 26.1
DK580 24.0 273 25.7
TMF106 235 26.9 25.2
TMF108 253 25.1 25.2
DK580Bt 25.0 24.8 24.9
P34G81 24.6 24.8 24.7
WR 2108L 23.5 25.7 24.6
TMF99 23.7 24.4 24.1
T286602 224 24.7 23.5
P37M81 23.0 23.6 233
P37R71 23.1 23.1 23.1
DK493 222 23.8 23.0
DK493RR 22.7 23.3 23.0
DK493Bt 232 22.7 23.0
XB867 21.3 23.7 22.5
F657 213 22.1 21.7
23.8 25.1
LSD 0.05 0.5 2.0




Table 3. Percent grain of 19 hybrids at two plant densities at the Aurora Research
Farm in central New York in 1998.

Hybrid 27000 Plants/acre 34000 Plants/acre Mean
P33V08 47.4 45.9 46.7
P35N05 50.2 50.9 51.6
P3563 49.7 48.6 49.1
P3523 47.5 473 47.4
DK580 51.9 53.8 52.9
TMF106 45.7 46.2 45.9
TMF108 51.1 49.7 50.4
DK580Bt 49.8 50.3 50.0
P34G81 51.7 52.7 52.2
WR 2108L 46.5 49.7 48.1
TMF99 46.6 46.8 46.7
1286602 46.2 46.0 46.1
P37MS81 543 56.4 554
P37R71 50.7 53.9 52.3
DK493 53.6 52.9 53.2
DK493RR 55.4 513 53.3
DK493Bt 52.6 50.0 51.4
XB867 40.8 ' 40.0 40.4
F657 51.0 51.8 51.4
49.7 50.0
LSD 0.05 NS 2.8
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Table 5. Neutral detergent fiber (NDF) and NDF digestibility percentages of
nineteen hybrids, averaged across two plant densities, at the Aurora

Research Farm in central New York.

Hybrid NDEF (%) NDF DIGESTIBILITY (%)
F657 38.2 59.1
DK493RR 38.9 473
DK493 39.2 44.1
DK493Bt 40.2 49.9
P35NO05 40.2 49.6
WR2108L 40.9 41.1
P33V08 41.0 43.6
P37R71 41.2 39.0
DK580 41.2 43.4
P34G81 41.5 39.0
DK580Bt 41.7 49.6
P37M81 42.2 39.8
TMF108 43.3 45.9
XB867 44.1 59.2
TMF106 44.6 48.3
TMF99 44.9 49.0
P3523 45.0 40.1
1286602 46.1 44.8
P3563 46.2 38.0
LSD 0.05 2.2 4.4




Table 6. Silage yield of 30 hybrids at two plant densities in central New York in 1999.

Hybrid 27000 plants/acre 34000 plants/acre Mean
tons/acre (35% DM)
33V08 11.8 11.9 11.9
34B82 11.4 11.6 11.5
3523 11.2 114 11.3
TMF108 11.8 10.7 11.3
2720 11.6 10.9 11.3
N58-D1 12.4 10.2 11.3
34G82 11.3 11.2 11.3
TMF100 11.8 10.6 11.2
Asgrow 601 11.7 10.7 11.2
NK4687(Bt) 11.4 11.0 11.2
34G81 11.1 10.9 11.0
DK580(Bt) 10.8 11.2 11.0
TMF106 11.4 10.6 11.0
3563 11.6 10.3 11.0
35N05 11.0 10.8 10.9
DKS80RR 10.7 10.5 10.6
DK580 10.5 10.4 10.5
TMEF99 10.5 10.3 10.4
Asgrow 502 10.6 10.2 10.4
F657 9.8 9.8 9.8
F867 9.5 10.0 9.8
Asgrow 505Bt 10.1 9.2 9.7
37R71 10.1 9.9 9.7
DK493RR 9.4 9.4 9.4
DK493Bt 9.3 9.5 9.4
DK493 9.0 9.4 9.2
D493GR 9.2 9.2 9.2
37M81 8.0 9.3 8.9
XB667 8.6 9.1 8.8
397 8.3 7.9 8.1
LSD 0.05 1.5

10




Table 7. Percent grain in the silage at harvest for 30 hybrids at two plant densities in
central New York in 1999.

Hybrid 27000 plants/acre 34000 plants/acre Mean
37M81 47 48 48
397 47 43 45
37R71 45 45 45
Asgrow 502 47 43 45
DK493 42 42 42
DK493RR 40 40 40
DK580 40 40 40
Asgrow 601 41 38 40
DK493Bt 40 39 40
34G82 38 40 39
DK493GR 40 37 38
DK580Bt 38 38 38
DK580RR 36 38 37
N58-D1(Bt) 41 33 37
34G81 36 34 35
3523 32 33 33
35N05 34 31 33
33V08 33 32 33
34B82 34 ' 28 31
F657 34 28 31
TMF108 33 26 30
Asgrow 505Bt 31 26 29
3563 31 26 29
XB667 26 26 26
TMF100 32 13 23
F867 19 23 21
TMF99 16 18 17
NK4687(Bt) 18 11 17
2720 14 9 12
TMF106 15 6 11
LSD 0.05 5

11




| Table 8 Tn V1tro true d1gest1b111ty (IVTD) and crude proteln (CP) of | v
30 hybrids. averaged across two plant densmes n central

. New York mn 1999 o

;Hybnd e — %CP__

| F657 Tl
F867 15
XB667 7.8
397 7.6
| DK580RR 7.2
DK580Bt 69
Asgrow 502 13

| T™MF99 7.4

' 37M81 79

| TMF108 63
TMF100 7.0
DK493RR 13
NK4687(Bt) 6.3
3523 69
33V08 6.7
NK58-DI(BY) - 7.2
35N05 7.2
TMF106 6.9
3563 7.0
DK580 6.8

| D493GR 74
37R71 7.9
Asgrow 505Bt 12

| DK493 . 12
| 34G82 76

Asgrow601 7.0
34G81 7.5
DK493Bt 7.5
34B23 6.8
2720 6.6
LSD 0.05

04

12




T able 9. Neutral detergen"

9st1bility~ averaged'ac‘rosfs,tm o

E .Hybnd L ‘IGESTI;BILITY'(%)
|pg8e7 58 ¢ 0 772 o
XB66T M3 o750
397 ¢ 388 693
NK4687BY) 501 . 693
TMF99 489 T gy
TMFIO6 - 498 686
,TMFIOO R a e .
:TMF,108{ e s U e e e
3vos 444 651
35N05 T e
2720 444 6a7

3523 &7 644
DK58ORR 397 636
DK58Bt 397 627
NK58-D1(Bt) L MEAL e 66

| Asgrow 505Bt ws. . a3
|DK43RR 405 62.0
34G81 405 599
DK493 39.6 595
DK580 388 590
G820 391 588
DK493Bt =~ o400 - 584
|37TM81 | ‘ 364 . 583
[3R71 313 574
|Asgoweor 37 574

LSD00O5s - 17 50
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