Forages for Lactating Dairy Cows: Econom c Significance
R D. Shaver, Ph.D., PAS

Prof essor and Extension Dairy Nutritionist
Department of Dairy Science
Col l ege of Agricultural & Life Sciences
Uni versity of Wsconsin — Madi son
Uni versity of Wsconsin — Extension

| nt roducti on

Forages conprise 35%to 70% of the dry matter (DM in diets for
lactating dairy cows. Forage quality inpacts DMintake, diet energy
density, dietary grain and protein supplenentation, feed costs, and
| actation performance. Undersander et al. (1993) presented a nethod
for estimating mlk per ton of forage DM as an index of forage quality
based on energy content predicted fromits ADF content and DM i nt ake
predicted fromits NDF content. This index was used to evaluate the
econom ¢ significance of corn silage and alfalfa for lactating dairy
cows. Dairy producers that purchase their forage need to evaluate nilk
per ton of forage DM while those that produce their own forage need to
eval uate both mlk per ton of forage DM and per acre.

Corn Sil age

The primary contribution of corn silage (CS) to rations is energy,
whi ch nmakes prediction of its energy content inportant for diet
formul ati on and econom ¢ eval uations. A published sunmative energy
equation (Weiss, 1996), with crude protein (CP), fat, non-structura
carbohydrate (NSC), and neutral detergent fiber (NDF) conponents and
corresponding digestibility coefficients, was adapted for corn silage
as follows: the CP and fat conponents were not altered, the NSC
conponent with constant digestibility was replaced with starch and non-
starch NSC conponents, the starch digestibility coefficient was varied
in relationship to whol e-plant DM content and kernel processing, and
the NDF digestibility coefficient based on Iignin content was repl aced
by an in vitro NDF digestibility (IVNDFD) neasurenent (Schwab and
Shaver, 2001).

Regressi on equations were devel oped fromliterature data to predict
total tract starch digestibility from whol e-plant DM content for
unprocessed and processed corn silage. Slopes of the unprocessed and
processed CS starch digestibility regression equations indicate that DM
content has a greater inpact on the starch digestibility of unprocessed
than processed CS. At 35% DM predicted apparent total tract starch
digestibility for unprocessed and processed CS were 86 and 91%
respectively. At lower DMcontents the difference between processed
and unprocessed silage was snaller and i ncreased as DM cont ent
i ncreased. The concentration of the non-starch NSC conponent of CS was
approxi mated by subtracting percent starch from percent NSC, and a
di gestion coefficient of 98% was assigned to this conmponent according



to Weiss (1996). A 48-hour or mai ntenance intake | VNDFD neasur enent
was used in the summative equati on.

For the M LK2000 nodel (Schwab and Shaver, 2001; Schwab et al.,
2001), we used our net energy for lactation estinmates along with DM
i ntake estimated fromboth NDF content and | VNDFD to estinmate m |k per
ton of corn silage DM and per acre. In the spreadsheet, the cows’
mai nt enance energy requirenent (proportioned according to the
percentage of corn silage in the diet DM was then subtracted from
energy intake to provide an estimte of the energy available fromcorn
silage for conversion to mlk (NRC, 1989).

Recent advances in CS production that can affect its nutritive val ue
i ncl ude, harvesting prior to black-layer stage of maturity (Bal et al.,
1997), kernel processing (Bal et al., 2000b), high cutting (Satter et
al., 2000), and high-oil (Drackley, 1997), brown mdrib (bm; Cba and
Allen, 1999) and leafy (Bal et al., 2000a) corn hybrids. The economcs
of these practices were evaluated using MLK2000 to estimate m |k per
ton of corn silage DM and per acre. G oss returns were then cal cul ated
using a mlk price of $10.50 per cw.

Harvest Tim ng

The estimated econoni c i npact of harvesting corn silage at DM
contents ranging from25%to 45%is presented in Table 1. M1k (Ib or
$) per ton of corn silage DM and per acre were highest for 35% DM corn
silage. Differences between 30% and 35% DM corn sil age were m nor.
Harvesting corn silage at 25% DM or 40% 45% DM ver sus 30% 35% DM
reduced mlk (Ib or $) per ton of corn silage DM and per acre. The
estimated m | k production |loss incurred by harvesting corn silage too
dry equates to a |loss of $15,000 to $20,000 annual ly per 100 cows.

Table 1. Inpact of corn silage harvest timng on estinmated mlk per
ton and per acre’.

DM% [ MIk, Tb/ton DM| MIk, $/ton DM [ M1k, ITb/acre | MIk, $/acre’
25 3309 348 21510 2259
30 3435 361 24050 2525
35 3530 371 26472 2780
40 3122 328 23412 2458
45 2970 312 20791 2183

*From M LK2000 (Schwab and Shaver, 2001; Schwab et al., 2001).
2Cal cul ated using a $10.50/cwt. nilk price.

Ker nel Processing

The estimated econom c i npact of corn silage kernel processing is
presented in Table 2. The estinmated m |k production benefit from
kernel processing equates to $6,000 of gross incone annually per 100
cows. These cal cul ati ons were done on 40% DM corn sil age, and the
estimated response to processing woul d be | ess on 30% DM corn sil age
and greater on 45% DM corn silage. Benefits of processing beyond




starch digestibility of chopping at a | onger
sorting of cobs in the feed bunk were not considered in these

To be consi dered excellent for degree of processing
br eakage and no cobs shoul d be

cal cul ati ons.
there should be nmore than 95% ker ne

greater than a 1/8'" concentric ring.

length of cut with |ess

Table 2. Inpact of corn silage kernel processing on estinmated mlk per
ton and per acrel.
Degr ee of M Ik, M Ik M1k M Ik
Pr ocessi ng | b/ton DW $/ton DM | b/ acre $/ acr e®
None 2872 301 20108 2111
Fai r/ Poor 2976 312 20835 2187
Excel | ent 3080 324 21563 2264
*From M LK2000 (Schwab and Shaver, 2001; Schwab et al., 2001).

2Cal cul ations done assuning 40% DM corn sil age
3Cal cul ated using a $10.50/cwt. milk price.

Hei ght of Cutting

I ncreasing corn silage height of cutting by 14 inches reduced whol e-
pl ant NDF and ADF contents by 7% and 4% units, respectively (Satter et
al., 2000). H gh cutting would al so be expected to increase | VNDFD
because the nore highly lignified portion of the stalk would be left in
the field. Satter et al. (2000) projected the DM per acre yield |oss
associated with high cutting at 5%to 8% The estimated econonic
i mpact of high cutting is presented in Table 3. The estinmated mlk
production benefit from high cutting equates to $8,000 or $3, 000
annual Iy per 100 cows for mlk $/ton DMor mlk $/acre, respectively.
Hei ght of cutting offers sone flexibility for mani pulating the quality
of corn silage. |n sone situations, potential benefits of high cutting
for reducing nitrates, mycotoxins, and(or) soil erosion nmay have nerit.
H gh cutting increases whol e-plant DM content (Satter et al., 2000),
whi ch may be a plus for custom operators hoping to get started early in
t he harvest season on inmmature corn sil age.

Table 3. Inpact of corn silage height of cutting on estimated m |k per
ton and per acre’.
Hei ght of M Tk M Tk M Tk M Tk
Cutting | b/ton DM $/ton DMV | b/ acre $/ acr e?
6" 3074 323 21520 2260
18" 3374 354 22251 2337
“From M LK2000 (Schwab and Shaver, 2001; Schwab et al., 2001

2Cal cul ated using a $10.50/cwt. mlk price.

Hybri ds

The estimated economi ¢ inpact of various corn silage hybrids is

presented in Table 4.

Only bmy and nutri-dense hybrids show a




significant positive deviation fromthe nean of all hybrids tested for
mlk per ton of corn silage DM M|k per acre for the nutri-dense
hybrids was simlar to the average for all hybrids tested. Although
mlk per ton was highest for bm of the hybrid categories conpared, mlk
per acre for bm was | owest of the hybrid categories conpared and was
$304 per acre |lower than the average of all hybrids tested. Dairy
producers buying corn silage froma grower and dairy producers grow ng
their own corn silage nmay have a widely different view of bny hybrids.
There were no advantages to |leafy hybrids. This observation agrees
with the results of feeding trials with |l eafy hybrids (Bal et al.,
2000a; Kuehn et al., 1999). Hi gh-oil and waxy hybrids were worse than
the average of all hybrids tested for m |k per ton and per acre (high-
oil) and mlk per acre (waxy).

Table 4. |Inpact of various corn silage hybrids on estimated m |k per
ton and per acrel?
M Tk M Tk M Tk M Tk
Hybri d | b/ton DM $/ton DMV | b/ acre $/ acre?
bmy (n=12) 3410 358 21500 2258
Bt (n=130) 3140 330 25000 2625
Hgh Ol (n=12) 3040 319 22500 2363
Nut ri - Dense (n=10) 3240 340 24300 2552
Leafy (n=70) 3110 327 24600 2583
Waxy (n=56) 3090 325 22600 2373
Al Hybrids 3110 327 24400 2562
(n=2407)
*From M LK2000 (Schwab and Shaver, 2001; Schwab et al., 2001

2Source: J.G Lauer, UW Madi son Agronomny, 1995-2000 UW Si| age. Tri al s.
3Cal cul ated using a $10.50/cwt. milk price.

Al falfa

M1k production decline with dimnishing alfalfa quality (increasing
ADF and NDF contents and decreasing RFV) is well established (Nel son
and Satter, 1990). The M LK95 spreadsheet (Undersander et al., 1995)
was used to assess the inpact of alfalfa quality on estimated ml Kk per
ton of DM and per acre (Undersander et al., 1993). The spreadsheet
estimated the energy content of alfalfa fromits ADF content and
alfalfa DMintake fromits NDF content. 1In the spreadsheet, the cows’
nmai nt enance energy requirenment (proportioned according to the
percentage of alfalfa in the diet DM was then subtracted from energy
intake to provide an estimate of the energy available fromalfalfa for
conversion to mlk (NRC, 1989). Goss returns were then cal cul at ed
using a mlk price of $10.50 per cw. Gain and CP suppl enentation at
varying qualities of alfalfa for 1350 Ib cows producing 70 I b of mlk
per day were al so determ ned by the spreadsheet.




M |1 k Production

The estimated econonic inpact of alfalfa quality is presented in
Table 5. The estimated nmilk per ton benefit for alfalfa with a
relative feed value (RFV) of 175 over alfalfa with an RFV of 125
equates to $15,000 annual Iy per 100 cows. Because of reduced yield for
the immature alfalfa, the estinmated mlk per acre benefit for 175 RFV
alfalfa over 125 RFV alfalfa equates to $6,000 annually per 100 cows.
Data fromW quality-tested hay auctions show that dairy producers pay
$0. 90 per point of RFV above the RFV of a base quality alfalfa
(Under sander, 2001). So, 175 RFV alfalfa would sell for $45 nore than
125 RFV alfalfa. Based on the estimated m Ik per ton, 175 RFV alfalfa
was worth $65 nore than 125 RFV alfalfa. Because of the prenmiumprice
paid for high-quality alfalfa, it needs to be targeted to high
produci ng cows with the potential for a production response fromthe
high quality. Average-quality alfalfa can be targeted to | ow producing
cows and repl acenment heifers.

Table 5. Inpact of alfalfa quality on estinmated mlk per ton and per
acrel.
M Tk M Tk M Tk M Tk
A falfa (%P, Y%DF, RFV) | b/ton DM | $/ton DMV | b/ acre $/ acr e?
(22, 40, 175) 3371 355 15170 1593
(19, 45, 150) 3007 316 14283 1500
(16, 50, 125) 2758 290 13790 1448
(14, 53, 100) 1981 208 10400 1092

“From adapt ati on of M LK95 (Undersander et al., 1995; Undersander et
al ., 1993).
2Cal cul ated using a $10.50/cwt. milk price.

Feed Costs

The inpact of alfalfa quality on the cost of grain ($2.00/bu corn)
and CP suppl enent (44% CP; $180/ton) as estimated by the M LK95
spreadsheet is presented in Table 6. The cost difference for RFV 175
mnus RFV 125 alfalfa in purchased grain and CP suppl enent was $0. 47
per cow per day.

Silage Quality

Bol sen et al. (1999) conpared preservation and
utilization efficiencies of silage harvested with or
wi t hout the application of mcrobial inoculants and
determ ned that inoculants increased net incone by
$27. 45/ cow year and $58. 86/ cow year for corn silage and
alfalfa silage, respectively. Bolton and Hol nes (2000)
used average DM | osses in covered and uncovered bunker
silos of 9% and 18% respectively, to calculate that after




subtracting the cost of the plastic and tires a dairy
producer could pay sonmeone $63 per hour to cover a bunker
and still conme out ahead. Whitlock et al. (2000) fed corn
silage diets to steers conprised of 0% 25% 50% or 75%
surface-spoiled silage and found | arge negative associ ative
effects of the addition of surface-spoiled silage on DM
intake and total-tract DM and NDF di gestion. Extrapolation
of these results to lactating dairy cows indicates that the
m xi ng of surface-spoiled silage into their ration could
reduce m | k production by 5 | b/cow day.

Table 6. Inpact of alfalfa quality on cost of feed suppl enentation?.
Cost of Grain & CP Suppl enent
Al falfa (%P, 9NDF, RFV) $ per cow per day?
(22, 40, 175) $0. 59
(19, 45, 150) $0. 85
(16, 50, 125) $1. 06
(14, 53, 100) $1. 22

“From adapt ati on of M LK95 (Undersander et al., 1995; Undersander et
al ., 1993).
2Corn at $2.00/bu. and 44% CP suppl enent at $180/t on.
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