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The purpose of this chapter is to provide groweth ome items to consider relative to harvestdesand capacities when operating
diggers and combines. Digger setup and operationgawith proper timing often has a greater impactyield recovery than any
other aspect of peanut production; put simply, ntek@nue can be made or lost during digging thamduwany other field operation
from seedbed preparation to combining. Even withdteatest care in proper setup and maintenarggindilosses in 2013 through
2017 Clemson studies on virginia type peanuts wemonstrated to range from 52-700 Ib/ac (averagell2/ac) under good soll
moisture conditions (3-7% volumetric moisture comteand 140-600 Ib/ac (average 344 Ib/ac) undersdil moisture conditions
(1.6-2.4% volumetric moisture content). In all dfese studies, the numbers reported were as dryhtvaigd only those losses
considered to be mechanically induced; over-madncediseased pod losses were not included in thbers reported.

Digger: Row Center Deviation

Substantial losses will be incurred if the digggrath is not maintained precisely over the row eerfbne study indicated 105 Ib/ac
yield loss for every 0.5 in. deviation from row ¢&n(Ortiz et al., 2013). Studies conducted by Ns@Gte and University of Georgia
independently demonstrated approximately 10% biwogield recovery from the implementation of RTKteusteering to maintain
the peanut digging path directly over the planiyagh (Gary Roberson and George Vellidis, persooaimunication). While capital
costs of such guidance systems are high, the ppgoifid can be short due to the large gains. Assgiditon/ac peanuts at $400/ton,
a 10% increase in yield recovery would amount t@dditional 0.2 tons/ac, or $80/ac. The averageutearoducer in S.C. harvests
about 250 ac per year, so his expected returnwsiment from an RTK system could be as much a®d$2dn just the first year,
which is in the ballpark of the cost of an RTK gande system. In other words, the system would kkfpain the first year.

Digging Angle (and ther efore depth)

Digging angle is controlled by top link extensi@ngth. Retracting or shortening the top link residt a more aggressive angle,
causing the blades to run deeper; extending orthengng the top link results in a less aggressivglea causing the blades to run
shallower. To complicate this, soil friability willlso have an effect on blade depth. Soil friapbiiefines the ease in which digger
blades and pods can be moved through the soilrginbeavier soils or less sandy textures haveeloftvability and lighter soils or
more sandy textures have higher friability. Soilishare and organic matter content can also impaabifity—generally friability
increases with increasing soil moisture and/or wiganatter content. While increasing soil moistantent generally results in
improved friability and therefore reduced diggingdes, in soils with sufficient clay content thisra point where further increasing
moisture content can make the soil sticky, which eguse it to adhere to the digger blades ande@bds, increasing digging losses.

It has been speculated that the primary functiothefdigger blade is to sever the tap root. Obsens from Clemson research
suggest that another important function of the élesdto destroy the soil structure in the pod zonaking the pods easier to remove
from the soil. If the blade is too deep, then i hess effect on destruction of the pod zone.dfdlyging angle is set properly for the
least friable soil in a field, then it will likelpe too aggressive and therefore too deep in the friakle soil. Clemson studies have
demonstrated that the effect of soil friability blade depth as a function of digging angle is nppehounced in dry soil conditions,
where the soil is less friable. Clemson studies alsggest that the effect of soil friability on dédéadepth is most pronounced with
lighter weight diggers; i.e., heavier digger modglsr unit width) have less tendency to move valtic Proper depth adjustment
results in blades cutting the taproot about an imelow the pods. The digger blade experiencesrésistance in more friable soils,
allowing it to move to a greater depth at a givep link adjustment than the depth to which it wotravel in a less friable soil.
Conversely, less friable soils provide greaterstasice to blade travel than more friable soils,cihiauses the blade to travel to a
shallower depth for a given top link position.
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If the top link is too short, the peanuts will begdtoo deep and excessive soil builds up on bladesing losses presumably by
pushing the plants forward before the taproot iesed. Additionally, destruction of the soil struiet in the pod zone is reduced at
greater blade depths. In extremely too deep césesaproot is not sheared, the soil structuretisct, and plants are ripped from the
ground. Further losses may occur as pods ride sniemounded on the blades. If the top link is kmog, the peanuts will be dug too

shallow, shearing some pods and leaving othersersoil. So, if the top link is properly set up Bomedium texture soil, relative to

the range present in a given field, movement inligkaer or more friable soil will result in excégs blade depth and movement into
a heavier or less friable soil will result in inggate depth, both of which conditions will contridddo greater harvest losses. This
assumes that the field has sufficient differenoesoil variability to warrant different settings.

While Clemson University and Amadas Industries (Aas Industries, Inc., Suffolk, Va.) are working davelopment of an
automated blade depth control system, the techgatogot currently commercially available. In theamtime, a 2013 digging loss
study in virginia type peanut conducted by ClemBmiversity at Edisto REC provides some directioriaaproper top link setup for
soils with variable textures. In this study, themer digging angle was established in each of thodetexture zones on the basis of
EC, defined as “lightest”, “medium”, and “heaviesH the entire field had been dug using the prafigging angle for the lightest
texture, digging losses would have been 720 Iaplying the proper digging angle for the mediumttee to the entire field would
have resulted in 474 Ib/ac digging losses. Andliepion of the proper digging angle for the heavisoil texture to the entire field
would have resulted in digging losses of 437 Ib&w, this study suggested that if a fixed top [walsition is to be applied across the
entire field, that the least digging losses willibeurred if that setting is determined in the hestor least friable soil in the field. In
short, the study suggested that if proper depthadpe maintained, then it is better to dig toopdwan to dig too shallow.

The 2013 Clemson study also indicated that on-th@djustment of digging angle to match conditiohsusd result in reduced
digging losses. There are operators who adjustmiggepth on-the-go; to do so, they generally Isettop link for the heaviest (least
friable) soil texture in a field with the three pohitch in its lowest position, resulting in theosh aggressive digging angle required.
When lighter, or sandier soils are encountered aiiee blades would otherwise travel too deep, aujist is performed by either
liting the three point hitch slightly or by maniyakextending a hydraulic top link. Such methodsuie) a high level of operator
experience and attentiveness but can be very sfot@s reducing digging losses. This on-the-gouatthent is the same principle
employed in the Clemson/Amadas digging depth coméchnology, except that adjustment is automaledugh feedback from a
depth gauge sensor mounted to the digger.

Digger: Conveyor Speed

Amadas and KMC operator's manuals suggest thatdheeyor speed should be matched to your forwancetrspeed. It is generally
assumed that conveyors traveling too fast tendrémnpturely rip the vines from the soil, which irgses pod losses. It is also
assumed that conveyors traveling too slowly tendaose the vines to bunch up at the bottom of tmveyor, causing excessive
agitation of the vines and therefore increased Ipsses. A 2016 Clemson study demonstrated sineults for Amadas and KMC
diggers in virginia type peanut, suggesting thggiig losses for 80-110% conveyor speed (as peofaravel speed) were similar,
whereas digging losses increased by 100-200 Ibfemweonveyor speed was equal to 120% of traveldsgResults from a similar
Clemson study in in 2017 suggested optimum convegeeds of 85% for both digger brands in virgigfetpeanuts, with significant
reductions in yield (>250 Ib/ac) at all higher cegur speeds tested (100%, 115%, and 130%). Siteiéas in 2017 in runner type
peanut suggested that optimum conveyor speedshéoKMC digger were 100-115%, with at least 350 dbvaduction in yield
observed from digging at 70%, 85%, or 130%; redoltshe Amadas digger in runner peanut in 201 7evieconclusive at the time of
this report. The results do not refute the manufacs’ recommendations of matching conveyor speegtdund speed, but suggest
that lagging the conveyor slightly in excessiveevigrowth conditions (e.g., virginia type) peanutynte beneficial. More testing
across a range of soil textures, soil moistured,maanut varieties must be conducted for confidémececommendations.

A simple way to set the conveyor speed to matclimpicspeed is to adjust it until the inverted windrialls slightly (about 2 ft)
down-field from where the plants were growing. Tteés be assessed by placing a flag outside ofitfgedpath at the beginning of a
row and observing the location of the end of thadmow relative to the flag. This only works welltHe digger is engaged at full
operating speed prior to entering into the pearfitee end of the windrow is several feet fartirgo the field than the flag, then the
conveyor speed is lagging. If the end of the wimdis equal in position to or behind the flag, titee conveyor is faster than the
ground speed. Current models of Amadas and KMCetgygrovide an interface with a digital readouthef conveyor speed in mph,
so that hydraulic flow rate can be easily adjustechatch conveyor speed to travel speed.

In absence of a digital readout, an accurate metficgktting conveyor speed relative to ground spesd be conducted through
simple calculation and setup. Clemson Precisioh&gicreated a conveyor speed calculator website dbllowing link:

http://precisionag.sites.clemson.edu/CalculatoeiBtDigger/ConveyorSpeed/
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Digger: Ground Speed

Amadas literature suggest “starting speeds” ot@.5 mph and KMC literature suggests ground speé8go 3.5 mph. KMC further
suggests that digging too fast causes bunchingtaidligging too slowly pulls vines apart, pullioff pods. The larger pod virginia
type peanuts have more surface area per pod arefdte higher drag forces, so they are more likelyoe ripped from the peg
resulting in losses. Because of this, it is reaBmt assume that lower speeds should be usedrfimnia type peanuts, as compared
to those used for runner type and other, smalldrgeanuts.

A 2016 Clemson study in virginia type peanuts ggeound speeds of 2, 3, 4, and 5 mph on Amadaskadhd 2-row diggers.
Conveyor speed for these tests was set to mateimdrspeed, the Amadas digger was tested in a Cheanigsy and the KMC digger
was tested in a Wynne variety, and tests were adadun separate fields for each digger. Resuttmfthe Amadas test showed no
significant difference in digging losses betweeaugd speeds of 2 and 3 mph, which resulted indhwed$t digging losses, with an
increase in digging loss of 230 Ib/ac per mph al@weph. The results suggested an economically aptirdigging speed of 3 mph
for the Amadas digger, given the conditions in shely. Results from the KMC test showed significdifferences in digging losses
between the 2, 3, and 4 mph digging speeds, wiHehst digging losses incurred at 2 mph and 2/&¢ ladditional losses for each
mph above 2 mph. The results suggested an econbmagdimum digging speed of 2 mph for the KMC dégggiven the conditions
in the study. Because the two diggers in this stueye tested in different peanut varieties and sdpdfields, comparison of
performance between the diggers from this tesbisvalid.

A similar test in 2017 showed similar results fottbdiggers. Comparisons between diggers cannotdate because the tests for each
digger were conducted in different fields with dint varieties. There was no significant diffeeent yield for the KMC digger in
runner type peanut at speeds of 1.5 and 2.5 mplg bignificant yield reduction (>500 Ib/ac) wassebved from digging at 3.5 mph
or 4.5 mph. Tests on the Amadas digger in runnge feanut were inconclusive at the time of thioreg-or the KMC digger in
virginia type peanut, there was a significant reucin yield from digging at any speed above 1.phmyield losses were
approximately 160 Ib/ac per mph above 1.5 mph. Sdmae results were observed in the Amadas diggéargmia type peanut with
significant yield reduction observed at any grospeed greater than 1.5 mph, amounting to aboutl#46 in yield reduction per
mph above 1.5 mph.

In ideal situations, digging ground speeds showdebonomically optimized. Further testing is reedito substantiate, but it is
expected that optimum digging speeds will vary da@sirection of conditions. Theoretically, economigaptimum digging speed
should: decrease with increasing pod size, incregtbeincreasing sand content, increase with irgirgporganic matter, and decrease
with decreasing soil moisture content. However, tiwelaconditions at harvest and required timeliredstigging with respect to other
farming operations must also be considered, whiakengeneralizations about economically optimum idiggpeeds challenging to
make. Table 1 can be used as a general guide l&mtisg digger speeds; it assumes a field effigiefaigging time divided by total
time in field) of 85% and a row width of 38 inches.

Table 1. Peanut digging capacities and oper ating times acr oss various ground speeds for 4- and 6-row diggerson 38 inch rows.

4-Row Diggers 6-Row Diggers
Speed Capacity Time Speed Capacity Time
(mph) (ac/hr)  (hr/10 ac (mph) (ac/hr)  (hr/10 ac)
2 2.6 3.8 2 3.9 2.6
25 3.3 3.1 25 4.9 2.0
3 3.9 2.6 3 5.9 1.7
3.5 4.6 2.2 3.5 6.9 15
4 5.2 1.9 4 7.8 1.3
4.5 5.9 1.7 4.5 8.8 1.1
5 6.5 1.5 5 9.8 1.0

Estimation of Digging L osses

If you suspect problems with your digger setupf@ou want to compare one mode of operation tol@mtyou may want to take the
time to estimate your digging losses. Digging Iesaee challenging to quantify because they mustiftenguished from combining
losses and because some of the lost pods are dobatew-ground. The best way to effectively meagquwd losses is to count or
weigh pod losses within a particular sample areang@ing should be conducted after digging but ptiocombining. A standard
sample grid should be constructed, such as a §W4ll pipe frame. A manageable frame size would earrtwo rows wide by one
foot long. Multiple samples should be collectednirdifferent areas to build confidence in the estenas digging losses can be
highly variable. Sampling requires carefully movimgection of windrow to the side, placing the feaom the ground, and collecting
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all above- and below-ground losses found withinftaene area. Digging losses will generally be grstin the least sandy (heaviest)
soils and lowest in the sandiest (lightest) saitsjt may be desirable to take samples from diffeezeas of the field, although the
most economically important areas to assess amrggnthe heavier soils.

NOTE: Digging losses reported in all of the aboestd reflect what we refer to as mechanical digdosges; over-mature and
diseased pods are not included in the counts.ufgre comparing modes of operation of the diggeer-mature and diseased pods
should be ignored, as they are generally not atailile to digger setup and operation.

A general estimate of losses is provided elsewkrethis guide, stating that each pod lost per rowt fis equivalent to 40 Ib/ac in

runner type and 60 Ib/ac in virginia type peanétsnore accurate estimate of dry weight collectamhfithe sampling area can be
calculated by multiplying the estimated dry weigbt pod by the number of pods. Table 2 gives satimates of dry weight per pod

for different pod lengths.

Table 2. Estimated peanut pod dry weight asa function of pod length (virginia types).
From Clemson Agricultural M echanization & Business, student Creative Inquiry data.

Pod Length, in  Pod Dry Weight, g Pod Length, in dBPoy Weight, g

0.50 0.499 1.50 2.076
0.75 0.269 1.75 2.245
1.00 1.391 2.00 2.534
1.25 1.732 2.25 3.457

Another estimate of pod dry weight determined gy @emson Agricultural Mechanization & Business enggaduates enrolled in a
Creative Inquiry project was by measurement ofl tedéanple length. If all pods are lined up end td,ehe total length of the “pod
line” formed can be used to estimate weight ofshmple as: DW = 1.423 * L (Eq.1), where DW is drgight in grams and L is
length of “pod line” in inches. More accurately,U&gion 1 can be used to calculate digging losssstan each sample collected:

loss= 2W (15193 (Eg. 2)
L W

Where,
loss = digging losses, Ib/ac
DW = dry weight of sample, as estimated above, g
L = length of sampling frame, measured along row, i
W = sampling frame width, in.

Example calculation. Consider an example wheredds @veraging 1.5 in. length were collected fronhinia sampling frame, with
a sampling frame width of 38 in. and a samplingnigalength of 12 in. Using the data in Table 2, dine weight of the sample is
estimated to be 122.076 = 24.9 g. Alternatively, length of a “poddi’ from the same sample would be 18 in. and Egodld
estimate the sample dry weight to be 1.428 = 25.6 g. Either of these values could theaygied to Eqg. 1 to estimate pound per
acre digging losses, for example:

Losses= ﬁ [15193= 85&
12038 ac

Estimating Yield from Windrow Pod Count

There are occasions when a grower wishes to esgtip@anut yields after digging but before combinifiée have provided a
calculator for your use in doing this, which is &dn a pod count and estimated weight per pod.calmilator is available at the
following link:

http://precisionag.sites.clemson.edu/Calculatotsitede PeanutYield/

Peanut Combine Field Capacities

Estimation of peanut combine field capacity is efdly useful when seeking to match your harvegiacity with your digging
capacity. Data collected from several years of peaombine harvest data was used to estimate tyfiidd efficiencies for peanut
combines. Header width multiplied by ground speetkemines your theoretical field capacity, whichthe amount of field area
covered per unit time when harvesting. The fiefitiefncy takes into account turning time, unloadiimge, and other “non-working”
time in the field; it is calculated as “harvestitigne” divided by “total time in the field”. Fieldféciency multiplied by theoretical
field capacity calculates effective field capacithich is the reasonable amount of area you shexjpect to be able to cover per unit
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time. When applying field capacity to determinevestable acres per day, be sure to account fopprogriate number of suitable
harvest hours in the day, since peanut combin&sGnconditions can generally only work for a pmmtof each day. The tables below
can be used to estimate effective field capacityn@ines with conveyor offloading systems have hidledd capacities than those
with dump-type offloading because offloading tirmeéduced if not eliminated entirely as “down-tim8elf-propelled combines also
have higher field efficiencies than pull-type conds, mostly due to reduction in turning time. Th#ofving four tables provide

estimated field capacities by combine type, headéth, and ground speed. The field efficienciesliggphere were generalized from

field data but may not match the field efficienciesm your operation.

Pull-Type, Dump, FE=0.60 Pull-Type, Conveyor, FEFD.
Effective Field Capacity ac/hr Effective Field Cajtgp ac/hr
Speed mph | 12ft Width | 18ft Width | 24 ft Width Speed mph | 12ft Width | 18ft Width | 24 ft Width
0.50 0.44 0.65 0.87 0.50 0.55 0.82 1.09
0.75 0.65 0.98 131 0.75 0.82 1.23 1.64
1.00 0.87 131 1.75 1.00 1.09 1.64 2.18
1.25 1.09 1.64 2.18 1.25 1.36 2.05 2.73
1.50 131 1.96 2.62 1.50 1.64 2.45 3.27
1.75 1.53 2.29 3.05 1.75 1.91 2.86 3.82
2.00 1.75 2.62 3.49 2.00 2.18 3.27 4.36
2.25 1.96 2.95 3.93 2.25 2.45 3.68 4.91
2.50 2.18 3.27 4.36 2.50 2.73 4.09 5.45
2.75 2.40 3.60 4.80 2.75 3.00 4.50 6.00
3.00 2.62 3.93 5.24 3.00 3.27 4.91 6.55
Self-Propelled, Dump, FE=0.75 Self-Propelled, CyaveFE=0.90
Effective Field Capacity ac/hr Effective Field Cajtp ac/hr
Speed mph | 12ft Width | 18ft Width | 24 ft Width Speed mph | 12ft Width | 18ft Width | 24 ft Width
0.50 0.55 0.82 1.09 0.50 0.65 0.98 1.31
0.75 0.82 1.23 1.64 0.75 0.98 1.47 1.96
1.00 1.09 1.64 2.18 1.00 1.31 1.96 2.62
1.25 1.36 2.05 2.73 1.25 1.64 2.45 3.27
1.50 1.64 2.45 3.27 1.50 1.96 2.95 3.93
1.75 1.91 2.86 3.82 1.75 2.29 3.44 4.58
2.00 2.18 3.27 4.36 2.00 2.62 3.93 5.24
2.25 2.45 3.68 4.91 2.25 2.95 4.42 5.89
2.50 2.73 4.09 5.45 2.50 3.27 4.91 6.55
2.75 3.00 4.50 6.00 2.75 3.60 5.40 7.20
3.00 3.27 4.91 6.55 3.00 3.93 5.89 7.85
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