Calculating Forage Yields on Vermont Farms'

Yield measurements are extremey important in nutient management planning. Knowing
averageyiddswill dlow produers to better match nutient goplications of manureand
fertilizer to mnimize cogs, maximizefertilizer efi ciency and reduce potentia
environmentd problems. Yields are also aitical as ameasuring Dol to evauate nev
produds, improve management techniques and alow producrs to meke more informed
decisionsconcerning feeding practi ces for their livestock. Knowing you forge supplies
for theyear in thefdl would dlow produers to buy or €l forageat the time of theyear
tha would bemost financially revarding © their ope ation.

Variousmethodsof measuring yields are avail able to produers. The most accurate
would beto weigh truck or wagon bads going into asilo or ban and taking dry matter
samples. This is often notfeasible to produers dueto tme and limitations of necessary
equipment (scales). Othe methodsof yidd checks includefidd sampling and
doaumenting estimated weights of loads.

Field Sampling for Yield

As with soil sampling, testing forage yields must bedonein amanne that will giveyou a
representative sample of thewhole field or fields. It is dso important to consde thedry
matter of the sample as moisture contents can vay greatly dgpending on when and how
forages are havested. It is dways best to compare yields on adry matter basis.

Calculating Dry Matter - To cd culate dry matter, you @n use variousmethods induding
amicrowave oven, or aKkoster Moisture tester. In each insance, you nesd to measurethe
weights of the sample before and dter drying to deéermine the amountof water driven off
by drying. Alimost dl dried hay produds arein the 10-15% moisture rangeor 8590% dry
matter. For noredetailed information @ll your loca Extenson office and request
NRAES publcation 59 Grorage Moisture DeterminaionQ

Some example caculations
Before drying-- 85 ounes After drying-- 25 ounes 2585 =29.4% dry ratter
(Asisyied) x % dry natter = dry matter yield

If you havested 23 bnsof corn slage a 29.4% dry naiter
23 x 29.4% =6.76 bnsof dry netter per acre

Measuring cornfields and other row crops - To take representative samples from
cornfidds, it is often easiest to deermine what 1/1000 ofan acre would bein thefield.
Yields from that size plot could then be cut, harvested and weighed to estimate theyield
pe acre. For most corn grown in Vermont, thefollowing rowwidths and lengths would
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correspond b 1100d" of an are. Couning the nunber of plants in this length of row and
multiply by 1000 wil also give you an estimate of the popuation of pbnts in thefield per
acre.

Row width Measure, cut count and weigh....
30” (2.50f) 17°5” (17.42 1)

32”7 (2.67 f) 16’4.5” (16.32 1)

34”7 (2.83 1) 15°4.75” (15.39 f)

36” (3.00f) 14°6” (14.50 f)

Therawv weightfrom 1/1000 of & acre divided by 2 wl give you he estimated yield in
tonspea acre. Onceyou deéermine thedry matter of the sample, you @n then multiply the
yield by hie % dry matter to ge an estimate of dry natter yield per acre.

Example:

17056f a30Coorn rowweighs53 pounds
Divided by 2 =26.5 bnspe acreyield
26.5 bndacre X 33% (dry natter of sample)=8.75 bn dry natter per acre

Note:

If your sample was wetter (23% dry natter) and your weight of yield was the same (26.5
tong your dry natter yield would bequite abit less

26.5 bndacre X 23% (dry natter of sample) =6.1 bn dry natter yield per acre

Measuring hay and drilled fields - For checking yields of haycrop fields, asimilar
procedureexcept since there are no déined rows, you would smply havest aknown plot
size and caculate that to apercentageof an acre. There are 43,560 ft* in one acre.

Example:

20 by 20ea = 4 £

43,560 ft / 4 f = 10,890 urts in an acre

If your sample weighed 1.8 pounds

1.8 bs. x 10,890 =19,602 poundsr 9.8 bnsof grass pea acre
If thegrass was 25% dry natter (75% weter)

9.8 bns(asis) x 25% =2.5tonsof dry retter yield per acre.

Anothe method involves weighing asection of e mowed windrow and caculating he
percentage of an acre that you weighed.

Example:

Mower cuts awindrow 14 ft wide If you pick up and weigh 10 ftof thewindrow, you
have .003214 of a acre (14 X 10 dvided by 43,560)

If you havested 55 bs

55/.003214 =17,113 bs or &out8.6 bnsof yield

If thegrass was 25% dry natter (75% weter):

8.6 bns(asis) x 25%dm= 2.2 bnsdry netter yield pe acre

Both of these methods are subject to extreme variation within thefied o it would be
important to take at least six to eight plots randomly chosen outof each field.




Measuring Wagon Loads - Measuring yields by wagonloads is probdly the most
common method u®d by produers. Ided ly produers should weigh average loadsto get
arepresentative Qoad weightOAgan, it is important to knowthe dry matter of theforage
to ge an accurate measure of actua nutient harvest.

Some recent work in Wiscongn at the Marshfidd Ag. Research Sation found hat wagon
loadsin the30-50% drymatter range averaged aound 5Ibs. of dry netter pa cubic foot
of wagon. Suprisingly, theforage densty did notvary greatly with forege type (corn

silageor hy/lage).

Working with this information, we can now estimate theload on awagon by nultiplying
volume times dendity.

Example:

A wagon nmeasures 16 ftlong by 7.25 fet wide and filled to adepth of 6 fet.
(16 ftx 7.25 ftx 6 ft = 696 ft)

696 f€x 5 Ibs. dry metter pe ft* = 3,480 bs. dry metter or 1.74 onsof dry méter yield
pe acre

If we wanted to cdculate actud weight, we need to dividethis figureby the dry matter of
theforage

Forageis 28 % dry natter
1.74 onsdivided by 28% =6.96 bnsof feed onthewagon.

Clearly, weighing dl loads would provde a more accurate figure butthis is often not
feasible.

Measuring stored forage - Anothe method of etimating yieldsis to deermine the total
amountof sored forage and divide that by the nunber of acres to produe it. This will
give an averageyied across dl fiddsthat supportthat paticular crop. This is agood
method for 'checking" field sampling or wagon bad counting nmethodsand works best
with corn slage since it is only harvested once pe year and theyied check can bemade
soon dter havest. Multi-cut forages are much morediff icult to deerminewith this
gpproah sncesilo fill and removal often occurs throughoutthe season.

For bunk slos, you will need to knowsilo volume (cubic feet) and slage density (Ibs. of
dry metter pe cubic feet). Slagedensty dgpendson hetypeof forage length of chop
and deree of packing. Awell packed bunk slo will have densties ranging from12 to
17 bs. d.m pe cubic foot




Example,

A bunk slo measures 200'long by 30wide and 10'high. Itisfilled to capacity WI th corn
silageand is packed red well. Assuming adensty of 16 poundsiry metter pe ft*

200'x 30'x 10'= 60,000 fi x 16 bs/ft® = 960,000bs dry metter
960,0001hs. ©2000 = 480 bnsdry netter
480 bns00.35 = 1371 bnsof 65% noisturesilage

If corn was grown on 80 ares, then

1371 bnsO80 ares = 17.1 bnspea acre

For uprghtsilos, you @n obtain estimates of dry matter capacity from thefollowing chart.
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