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What is the problem?

“Other than rainfall, deer are the single largest yield-limiting factor on
our farm.”

—John Bruning, Eastern Shore Farmer



What are forage soybeans?

* In the 1870s ... farmers began to plant
soybeans as forage for livestock.

* ~1900, USDA was testing and encouraging
farmers to plant them as animal feed

* Forage was predominant use of soybeans
until WWII — production shifted to the
beans and soybean meal.

Source: NC Soybean Producer’s Association
e Late 1990s, 3 varieties of forage soybean,

derry, donegal and tyrone, were developed
and released by USDA ARS in Maryland.

Source: Michigan State University




Forage soybeans

Big Fellow Group 7 Forage

Biologic Group 6 Forage
Eagle Seed “Multimax” Mix

GAME CHANGER FORAGE
SOYBEANS

$79.99

Shipping iatod af chockout

1 acre (B0IL bag £72 99)

NOTIFY WHEN AVAILABLE

Game Changer Forage Soyboans are glyphosate tokeran

good haight. great stress tolerance, and an excelient dises:

GT1 Brier Ridge; Group 4.7 Forage; La Crosse Seed
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BIG FELLOW ®

An extremely tall, large leafed, Glyphosate Ready forage
variety. During its numerous university trials, it was found
to be taller, provide more tonnage, more browse
resistance, more protein, and more drought tolerance than
other soybeans marketed for food plots, hay or silage.

It is also later than competitor's varieties giving you an
advantage on body weight and antler size. When plants
stay greener longer, you continue to feed the green leaves
late in the fall, when deer are actively building mass. Deer
simply prefer greener plants and Big Fellow® and Large
Lad® can last 4-8 weeks longer. Big Fellow® is part of the
blends GameKeeper® and Wildlife Manager's Mix®.
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Goal of study

Evaluate:
* Deer preference for different soybean varieties
e Soybean plant response to grazing



Thanks to collaborators and funder

* Taylor Robinson

* John Draper

+ Tom Eason Research sponsored by:
* Joe Streett

* Louis Thorne
e Joe Crank

e CJ Chansler
Collaborating farmers =

* Joe Streett MARYLAND SOYBEAN BOARD
* Jim Lewis

Co-Pls
* Jim Lewis
* Nicole Fiorellino



Growor  Viye Ressarch Certer B
Farm - E-Range
Field -ED8
Vel 2020

B 144,04

175,66
Jperaton | Gram Harvest 106.17
Crop ! Precuct . CORN 2.

Op Instance : Harvest - 1
Area : 2438 oo | 5.
Avg. Yiekd 10575 buse
Avg. Moisture - 1013 %

MVLOIS 1104 06 A

160,77 -

Yiald (Dry)
() ‘
223.22(0.29 ac) ‘
160.77(0.5%2 ac)
144 .04 (0.29 ac)
128 .86 (0. 36 ac)
106.17(0.31 ac)
82.37(0.34 ac)
45.76(0.31 ac)
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Variety trial

Planting date May 20, 2021

Forage soybeans:

* White: Big Fellow Group 7 Forage

* Blue: GT1 Brier Ridge; Group 4.7 Forage; La Crosse Seed et AL

* Pink: Biologic Group 6 Forage (brown bag; R13-2423RR) A

* Green: Eagle Seed Multimax Mix & sep
Conventicnai soybeans: /) : Rep

* Yellow: Pioneer Group 3.1 (Brand P31T64E, Var. 86160724)
e Orange: Pioneer Group 5.3 (Brand P53T90E, Var. 5PQYD12)
* Red = Dynagrow Group 7.2 (Brand S72XT80, Var. 01073480)
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18.6" strips x 15 strips = -
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Cameras to quantify deer act
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Not just deer
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Drone imagery













Analysis and Results

* Biomass

e Camera trap data
* Yield

* Economics



Results: Biomass



Biomass inside and outside exclosures —

moderate grazing
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Biomass results
moderate deer grazing (left), extreme grazing (right half)

exclosure
. inside
. outside

weight
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Results: Deer Activity & Grazing



Grazing...




Photos of Deer grazing by variety

* 3 nights accounts
for 48% of grazing
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Results: Yield



Yield map C8C9




Forage Conventional

Yield data soybeans A
a n Y4 R

Group 7 Group 6 Group 4.7 Group 3.1 Group 5.3
(later) (earliest)

Rep
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® Variety
< Big Fellow
é — Biclogic
0 40- o — T4 Brier Ridge
— Pioneer3.1
Pioneer5.3
. Variety Yield (bu/acre)
20 -
Pioneer5.3 54.1
GT1 Brier Ridge (forage) 53.5
: 1 : 10 : Range 10 : 10 Pioneer3.1 52.2
Biologic (forage) 49.0

Big Fellow (forage) 36.4



Soybean herbivory
and yield reductions

Yield Reduction from Defoliation of Irrigated and Non-Irrigated Soybeans'

C. E. Caviness and J. D. Thomas?

ABSTRACT

Hail adjusters, entomologists, and others 'ltz—ﬂ'!
we defoliation percent 1o estimate soybean [Glycine
max (L) Merr.] yield camsed by hail, insects, or
Hiveases.  Listle information is available on the percent
vield lows from defoliation under drought stress and
adequate moisture. Thus, the objective of this research
was 1o measure yield response of a determinate soybean
cultivar “Lee 74 to different levels of defoliation under
Wrigated and non-erigated conditions. Field experiments
were conducted on a Crowley sile Joam (fine,

lonitie, thermic Typic Albaqualfs) at Stuttgart, Ark,
during a Sycar Jennd w un&y effects of four levels of
defoliation (0, 30, 75, and mvé,) ticd at three stages
of development (V5, R2, and 4)?'?!!1( and 1975 and
fwo stages (V3 and R5) in 1976 on yield of irtigated and
nonirtigated sovheans,

Trrigation significantly increased yield 79 in 1974,
WL dn 1075, and 819, in 1976, Mean squares for levels
of defoliation, stages of treatment, and the defoliation

stage interaction were highly significant each  year.
The least reduction in yield occurred when plants were
deloliated at vegetative stages, V3 and V5, and the most
ot reproductive stages, R4 (Tull pod) and RS ( rning
seed).  Average {W reductions for 50, 75, 1007
defoliation were 11, 17, and 879, r tively.

Forcent yicld  reductions  under  drriga and  non-
ivigated conditions were slmilar becawse all Interactions
with Grrigation  treatments  were  nonsignificant,  This
same pattern existed ardless of whether the season
was extremely dry s in 1975 and 1976 or moderately dry

as in 1974, Reduction in number of pods ed to be
the yicld :mmmt primarily mible yickd losson
from defoliar Results from these experi 1y indi-

tated that percent redoction in yield from defoliation s
smilar loe soybeam grown with sdequate molsture or
ey drought stress,

Additional index wordy: Glycine max (L) Merr., Stage
ol development, Drought stres, Leal removal,

NFLUENCE of different levels of defoliation ap-
lied at various stages ol development on soybean
((.‘Igrim' max (L) Merr) vield has been studied ex
tensively, but information is limited on the extent
of losses under irrigated and non-rrigated conditions
Several researchers have reported that less than 507
defoliation belore flowerimg wually did not reduce
yields (1, 7, 11, 18). Yields generally have been re
duced by 75 or 1009 delolistion with the greatest
reduction wsually occurring duving the reproductive
stages (2. 8, 6, 12). Results reported by (!:-lu et al
(6) showed that indeterminate and determinate cult
vars differed in their response to 10007 defoliation
with determinate cultivars sustaining  greater yield
losses than indeterminate types. Their data indicand
that maximum 1oss for indeterminate cultivirs o
curred ot RS (beginning seed), Maximum Towes for
the determinate cultivars were about the same when
defoliated at either R4 (full pod) or R5
Studies have shown that yvields from adequately wi
tered soybeans were up to 5500 greater than those
where drought stress occurred bun’nu the flowering
and pod-filling period (1, 8, 9, 10). Plant growth i
often different under irvigated and non-irrigated con-
ditions and this may affect response to deloliation.
Hail adjusters, entomologists, and others often use

' Published with the approval of the Arkansas Agtic Exp
St Divector. This wesearch win supported in pare by the Na
tional Crop Insurance Awoc and Crop baisce Research
Burean, loc. Received 16 July 1979,

*odesaor of agromomy, Univ. of Arkaosas. Fawttesille, AR
2700 and research assistant, Univ. of Arkaneas Rice Branch
Exp. St Stutigan, AR 72180

Sovbean Yield Reductions Caused by Defoliation during Mid to Late Seed Filling

lames E. Board,* Alan T

ABSTRACTH

Eanndy s o s wbsonnt son b [€deime s (00 Mere | viedd rovpone
on e ferbnt boomy dhuny bigt Ve Lt Bl o e et illing per bt (RAS 1o RT)
Al byms W s aBlected By somrcesdoh ratie, Becamse defidbating insect
poests in the southeatern ESA froguently attack s boan during this
perid, greater koowbedise of vield sesponses b defoliation ot s tine
wonikd aid b makiog management decisions. P herdfore, the ohjectives
ol Ui b sty were 1o G0 determine yaeld Joves to il defidiation
ean the tomperal madpelnt (RGS) andd thive-guarter point (R66) of
the sovd Nl preciodds () determvine i sleoations in sosrce sink ratis
llect thin response s and i) determine siebd companent mechankuo
vesporeibile e the sl cottaction. “Cvatenmsial” s bwan was planted
b RO el 1992 wear SE Gabriel, TAL Treatosents werey i defoliation
Sermitrnl e, O e Bttt i at RO amed 10075 ddefodintion at RAL arranged
st gl witvin nigh, ool s bow saurce siok catios during
serd IHng (msnin phots). Delobinthon at RO cosaliod in 3005 yield e
o i, whervos defobiation at Reut camsed a 200 viebd o, Lameer yieldd
cenibted Srom reducod seed sete. Sonvorshok rutio diel nol wifect this
ves et Sondber seved sian o bty defistiation troatments tesabled partly
froms redaced seetk-filling oate 125% Tess than comrolr, Shiwter effoctive
Ilhinge perbod mber conteibuted to smmaller sevd skoe, Dot s effect was
snflaencesd by treatments and venrs, boconchimbon, W05 dituliating dur
g 106N b RGA mmt D wvaiibent te mmaailatn gt boeen viedd.

B Hucwatoabyv 00ROl TATING INGECE e wieh we i

Wier, und David 1 Bocethel

Fhe most sensitive growth suige 1o defoliation is near
RS Fehr et al (1981 demonstrated that in both determ-
mate and indetermimate cultivars, RS or RS.S was the most
sensitive stage, and that 100% defoliation resulted in an
BOT vield loss. Goliand Weaver (1986) also reported greater
vield reduction when 1005 detolation wis applicd at R4
or RS compared with R6. However, even during the sen
sitive R4 10 RES period, detoliation must be substantial
W0 achieve sigmificant yvield loss. Caviness and Thomas
980y achieved only 1310 17% yield reductions when S0%
dotoliation was applicd during the R4 10 RS period. Ac
conding (o second-degree equations presented in Turnip
seed and Kogan (1987), 555 leal defoliation 4t RS would
result g 20% yicld loss

Yield sensitivity 1o defoliation declines as the seed
filling petiod (RS 1o R7) progresses. By R6, 706 defoliation
was regiired to reduee yield 20% (Turnipseed and Kogan,
1987). Other studies huve also reported vield neductions
coused by defoliation at R6 (Thomas et al., 1974; Fehr
ctul . 1977). However. no yield effect wis demonstrated
when the sime defolianon treatments were applied ar R7
Dietoliation between R o R7 was not conducted in these
studies (Thomas o al., 1974, Fehr ¢ al . 1977)

wiisalkow '



Yield summaries

Variety C89 E5 Difference| Group
Pioneer5.3 54.1 52.1 2.0 5.3
GT1 Brier Ridge 53.5 47.7 5.8 4.7
Dynagrow?7.2 NA 46.2 7.2
Pioneer3.1 52.2 44.8 7.4 3.1
Biologic 49.0 44.4 4.6 6.0
Multimax NA 36.1 mix
Big Fellow 36.4 35.5 1.0 7.0
Variety meanyield both fields Group
Pioneer5.3 53.0 5.3
GT1 Brier Ridge 50.3 4.7
Pioneer3.1 48.1 3.1
Biologic 46.5 6.0
Dynagrow?7.2 46.2 7.2
Multimax 36.1 mix
Big Fellow 35.9 7.0




Results: Economic case study



Economic case study

Acres: 33.72
Yield in 2021: 581 bushels
Yield/Acre: 17.2

Exclosure average yield: 51.1 bushels/acre
Price/bushel: $12.5

Gross income: $7,267
Gross income based on deer exclosures: $21,550

66% yield and income loss

However: may have reduced damage in
neighboring farms.




Conclusions



Conclusions & next steps

* Biomass: Moderate deer grazing seemed to increase biomass of
plants in many cases

weight

200

liHuIJ
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Conclusions & next steps

* Biomass: Moderate deer grazing actually increased biomass of plants
In many cases

* Deer Activity & Variety Preference: Spikes in grazing. some initial
evidence of shifting preferences for varieties based on their maturity
date.

600

Grazing pictures
H




Conclusions & next steps

* Biomass: Moderate deer grazing actually increased biomass of plants
In many cases

* Deer Activity & Variety Preference: Spikes in grazing. some initial
evidence of shifting preferences for varieties based on their maturity

date.

* Yield — Some forage varieties better than others, even offer better
vields than conventional. However, later varieties may divert deer in
key times.



Thanks again to collaborators and funder

* Taylor Robinson
* John Draper

* Tom Eason

* Joe Streett

* Louis Thorne

e Joe Crank

e CJ Chansler
Collaborating farmers MARYLAND SOYBEAN BOARD

Research sponsored by:

=

* Joe Streett
* Jim Lewis

CoPls Contact: Luke Macaulay
e lukemac@umd.edu

* Nicole Fiorellino



Future work

* Implement in context of field buffers. Need long history of yield data.

* Evaluate efficacy of planting into green cover crops to reduce seedling
mortality in first few weeks of growth

* Also — better quantify landowner research and education needs
related to wildlife



Seeking feedback on survey of landowners

* Last wildlife damage survey was
in 2012

SDA NEWS RELEASE

United States Department of Agriculture
NATIONAL AGRICULTURAL STATISTICS SERVICE
MARYLAND FIELD OFFICE
50 HARRY S. TRUMAN PARKWAY SUITE 202
ANNAPOLIS, MARYLAND 21401
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\

FOR IMMEDIATE RELEASE Contact: Barbara Rater
April 30, 2012 (410) 841.5740

Maryland Farmers Estimate $10.0 Million in 2011 Wildlife Related Crop Losses

cantly reported that Menviand Somers Jost an
dected and
ned 10 the

groundhogs. 1

e Marviand Field Office of USDA's National Agnicultarnl Stats
estimusied $10.0 nulhos 1 potential crog
d prodocton sury

latea) from the &
ng wildlde specie

peroenil; MIgrEat pevsa, § percent

land, with crop losses repoeted at $4.5 mullion, 43 percent of the state’s
rer damagpe percent) followed by groundhops  Regional losses m order
ows. Southens Maryland, $3 4 mulbon; Northem Eastern Shoe em Shore, $0.90

fotal estemated losse
of sagnstude were

1.2 euilwony, Southem Fe

milhon: and Western Maryland $020 milbon Crop fanners across ) fand spent an estumated $0.410 malbom m 2011 on
preve weassres sach s feces, fnghteming devices, and repellents. with North Cestral Maryiand growers spendmg the most, st
$0.1
. ¢ Amosint
Estimated Pezcent of Loss by Species a
| : - Speat on
Region Econoemic Resident Migrant Ground Other Preventatne
Loss Deer = s Beasr S
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Thank you.

How did | do?

Your feedback helps me improve
my research and presentations.

* https://go.umd.edu/ENRTEACH

Contact: Luke Macaulay
lukemac@umd.edu




Forage analysis
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