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Page 30 Current Research Impacts

o Honey bee-assisted pollination
adds about $15 billion/year in
value to U.S. agricultural produc-
tion. Honey bee populations, how-
ever, have been declining as a
result of parasites and diseases.
BARC developed a screened bot-
tom board insert for bee hives
that helps reduce the number of
parasitic Varroa mites (available
from several commercial suppli-
ers) and recently received FDA
approval for an antibiotic to con-
trol a devastating bacterial dis-
ease of bees (American foul-
brood). This antibiotic is being
marketed by Elanco Animal
Health, a division of Eli Lilly &
Company.

An agreement with McCorkle Nursery (Dearing, GA) and Kerry's
Bromeliad Nursery (Homestead, FL) is leading to new technolo-
gies to control color in leaves, flowers, and fruit. It will yield
novel plants with an estimated $160 million/year market for
the greenhouse and nursery industry.

Viruses cause some of the most important diseases of most
crop plants, but especially vegetatively produced ornamental
crops. BARC developed, patented and licensed to Agdia, Inc.
(Elkhart, IN) a single antibody for the broad-spectrum detection
of one of the most economically important group of plant vi-
ruses, potyviruses. This antibody-based test kit is being used in
over 115 countries world-wide to screen field and greenhouse
crops as well as new cultivars before they are put into commer-
cial production. A current agreement with Agdia, Inc. is leading
to the development of other broad-spectrum reagents and tests
for the detection of several other important plant virus groups.

Beltsville Agricultural Research Center
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The Beltsville Area of USDA’s Agricultural Re-
search Service encompasses programs at the
Henry A. Wallace Beltsville Agricultural Research
Center (BARC) in Beltsville, Maryland; the U.S.
National Arboretum in Washington, D.C.; and

worksites in Chatsworth, New Jersey; Presque
Isle, Maine; and McMinnville, Tennessee.

The Henry A. Wallace Beltsville
Agricultural Research Center is the largest and
most diversified agricultural research complex in
the world. Beltsville’s record of accomplishments
and ongoing programs has made it a world
leader in agricultural research. lts international
reputation attracts thousands of visitors each year

from the United States and abroad.

Research in the Beltsville Area is conducted
through programs at the U.S. National Arbore-
tum, Animal and Natural Resources Institute,
Beltsville Human Nutrition Research Center, and
Plant Sciences Institute.
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Page 28 Current Research Impacts

Current BARC Research Impacts...

e A multi-use soybean cultivar 'Tara’' was bred for increased

crop residue. The six-foot tall Tara, the first of a new genera- ... ON AGRICULTURAL COMMODITIES

tion of soybean cultivars, was bred, tested, released, pro-

tected under Plant Variety Protection, and licensed to South-

ern States Cooperative (Richmond, VA) for marketing to farm- ... ON ANIMAL PRODUCTION AND HEALTH
ers. Tara provides 72% more crop residue after grain harvest

than conventional cultivars. This crop residue has been esti- ... ON HUMAN HEALTH AND NUTRITION
mated to reduce soil erosion by 210 million tons per year and

to save up to $325 million dollars in costs for water purifica- __ ON THE CHESAPEAKE BAY

tion and for the dredging of lakes and rivers if used on all
soybean acreage nationally. Tara is now being used by farm-

ers on several thousand acres. ... ON BIOBASED PRODUCTS
... ON GLOBAL ISSUES
... ON OTHER GOVERNMENT AGENCIES

e BARC scientists have bred forage soybean cultivars Tyrone ... WITH MARYLAND COMPANIES

and Tara which were licensed to Southern Sates Cooperative

(Richmond, VA) for marketing to farmers. These cultivars ... WITH NATIONAL COMPANIES

have been planted on over 100,000 acres in the U.S.

o The removal of metals from soils - phytomining - using im-
proved natural metal hyperaccumulator plants is being in-
creasingly used to both remediate contaminated soils and to
produce alternative nickel ore. Soils contaminated by min-
ing, smelting, etc., can be cropped with these plants, which
were discovered by BARC scientists, and made into hay; the
hay can be burned for biomass power generation, and the
ash is an excellent ore for low cost production of nickel
metal. Land in Oregon is being commercially phytomined,
and these plants have been grown effectively on nickel-
contaminated sites in four countries by a $5 million joint ven-
ture of Viridian Development Company (Houston, TX) and
Inco Limited (Toronto, Canada).
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Page 26 Current Research Impacts

BARC collaborated with NASA and Spectrum Mapping (Easton,
MD) to develop an airborne imaging system that serves as the
core of the company’s remote sensing business.

BARC entered into a three-way agreement with the Navy and
Creatv MicroTech (Potomac, MD) to develop a biosensor for
the detection of a wide range of food- and water-borne human
pathogens. A prototype instrument has been developed and
pathogen-specific assays are currently being optimized.

BARC scientists, in collaboration with Hood College, devel-
oped a method to produce methanol from sugar-beet waste.
They are now working with the University of Maryland on
optimizing the fermentation process. This will be the first
cost-effective system to produce biomass methanol, and it
will be commercialized through an agreement with Atlantic
Biomass, Inc. (Frederick, MD).

BARC-U.S. National Arboretum scientists obtained six patents
on use of Neem oil to control insect pests and pathogens on
plants and obtained an EPA approved registration for non-food
uses. The product was licensed as Green Light Products to
Certis USA (Columbia, MD). The market for organic pest con-
trol and biopesticides is about $15 million/year in the U.S.

Beltsville Agricultural Research Center Page 7

BARC entomologists confirmed to Mexican offi-
cials the presence of several pests of peaches in
Mexico. This finding kept the export market for
peaches to Mexico open and preserved a multi-
million dollar market for peach growers.

BARC entomologists identified a new insect
found on avocados in Mexico. This work made
it possible for Mexican growers to continue to
ship millions of dollars of fresh avocados to U.S.
markets because the insect was not a threat to
U.S. agriculture.

Crape myriles are one of the most popular woody
landscape plants in the southeastern U.S., with
approximately 2 million plants sold annually with a
value in excess of $30 million. The U.S. National
Arboretum has released 31 crape myrtle cultivars,
including 24 interspecific hybrids with outstanding
tolerance to powdery mildew. These cultivars rep-
resent a broad range of flower color, growth habits,
and bark characteristics, and account for at least
half of the crape myrtles sold in the U.S.
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Page 24 Current Research Impacts

Animal & Plant Health Inspection
Service (APHIS) Tick Eradication"Program
functions to.prevent the reintroduction of
the-Cattle Fever virus into the U.S., and it
has been one of the most prominent and -
successful USDA/Agricultural Research
Service programs.  The program uses a
*nes of dipping vats for'cattle.at U.S.-
- Mexican border crossing points and
within a quarantine zone. in south Texas.
'hese operations generate approxi-
iately 500,000 liters of concentrated
: thlde waste yearly. Although cou-
%_ is the only pesticide approved
'n this program, its continued use

ni 'entally acceptable disposal
for cattle dip wastes." A biodeg-
)n process developed by BARC

ists fulfilled this crucial need. All

e BARC administers the Analyst Training and Check Sample P[d—

gram for Laboratory Certification for Trichinae Testing of horse-
meat and pork for the Agricultural Marketing Service. This pro-
gram preserves an export market for U.S. exporters exceeding
$150 million dollars annually; fresh pork or horsemeat originat-
ing in the U.S. cannot be exported unless exporting meat packers
participate in the Program.

Beltsville Agricultural Research Center Page 9

Exports of the Maine seed potato crop to Canada were threatened
because Canadian officials determined that the potatoes were in-
fested by viroids. s - R
Viroids, a unique
life-form, were
discovered at
BARC, so Canada
agreed that if
BARC experts
found no viroids, p
they would allow PSS
export of the pota- '
toes into Canada.
No known or new
viroids were found
in the potatoes,
thus saving a $5
million/year seed potato market for Maine farmers.

The elm and red maple oc-
cupy prized niches and broad
distribution in the American
landscape and are highly val-
ued by the nursery industry.
Breeding and selection at the
U.S. National Arboretum, a
part of BARC, have led to the
introduction of ten Dutch elm
disease-tolerant elm cultivars;
six red maple cultivars with
symmetrical forms, long last-
ing fall color, and insect toler-
ance also have been intro-
duced. Shade trees are a
more than $500 million/year
market in the U.S.
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Page 22

When the U.S. was accused of biological warfare by Cuba,
Cuba alleged that the U.S. was dropping insect pests (Thrips
palmii) on its sugar cane crop. BARC scientists, at the re-
quest of the State Department, traveled to the UN in Geneva,
Switzerland, and showed that the insects had arrived in Cuba
at a predictable time, as they were blown north through the
Caribbean by prevailing winds.

The first protocol for monitoring a total chemical transport
flux in an undisturbed field soil was developed by BARC sci-
entists in collaboration with the University of Wisconsin, Pur-
due University, and Cornell University. The Nuclear Regula-
tory Commission is using this approach to evaluate chemical
transport times on fields similar to radioactive waste disposal
sites.

An audit and verification system to limit risk of exposure of
swine to infection was developed by BARC scientists to allow
swine to be certified free from Trichinella spiralis infection on
the farm. Regulatory language has been finalized by Food
Safety Inspection Service, and The National Trichinae Certifi-
cation Program will be opened to producers on a national
scale. This work represents the official launch of the first
animal production food safety program in the U.S. and meets
or exceeds new EU standards for imported pork to be certi-
fied Trichinae-free.

Current Research Impacts

Beltsville Agricultural Research Center Page 11

BARC scientists identified a new species of parasite called
Neospora as the cause of up to 60% of abortions in dairy
cattle. They then defined the life cycle of the parasite,
which can be spread by dogs and wild canids like foxes.
Knowledge of the parasite’s lifecycle helps in its control.

BARC scientists collaborated with Israeli scientists to de-
velop an early feed restriction management technique
which improves feed efficiency and promotes improved
health in meat-type chickens. An independent economic
analysis conducted by the U.S./Israel Binational Agricultural
Research and Development group projected that this re-
search will have an economic impact of $187 million
through 2010.

The Animal Improvement Programs Laboratory provides
genetic evaluations of 19 million U.S. dairy cattle quarterly
to the dairy industry worldwide for direct use in selecting
parent animals of future generations. The average rate of
genetic increase of 200 pounds of milk per year for U.S.
dairy cows is a major factor in keeping the cost of dairy
products low. Domestic sales and exports of semen, em-
bryos, and animals also are enhanced, which positively im-
pacts the U.S. balance of trade. A more efficient national
herd can provide dairy products from a smaller cattle popu-
lation, thus reducing adverse environmental impacts and
conserving natural resources.



—UVWnIOHLW;m

q
\4
d
O
1
D)
N
O
S
1
)
A4
d
T

“JeaYM "S'N 104 19xewW Jeak/uolliw 0/ $
! 4 e Buiniesald pue papeojun aq 01 wuawdiys
;ﬂt« ‘\E{E S 2y} Suimo||e uasaid Jung |euley ou sem
_-;3‘,&{9 % ,?'- 3{’ A aJoy1 1_Y} S|elo1)40 uelagd|y 90UlAuUOD 0}
j&_s !‘g&ﬁ%@": ] o1qe sem ‘qung |euley| uo padxa plUOM dyl
3&&5?;?. ARy 1snualos ay] “Anunod ayl ol spodwil
"SMN 1B9UM ||e BuIyo0|g AgaJay) ‘qung |euley Yyiim pajeuiweluod
9JOM 1B3UM WNJINP JO SUO} 00O‘6T @Y1 pawie|o eusdly uod ul
pIdy 1eaym suiwexa 01 GOOZ Ul 92110U LOYS 1B 919yl M|} I1SIIUBIOS
0Yvg e usaym panasald sem eLiag|y 0] 19yiew 1odxa 1eaym ay |

's|eajwayd uniqlyul-aselaisau
-1l0Y9 JO 9sn 8yl uniwi| eluioed ul sadnoeld asn apion
-sod mau Jo uoneluswoldwi paydwold sey YIom SIy| *S30.) 9SaY1
10 BUI108P By} Ul S1010e) paldadsns aJe eyl sapionsad JO $82IN0S
ousydsowie 3unesdiiseAul ale SisijusIdos OYyg "SUlelUNO
epeAaN eJlals ayl Ul ‘esoosnl g -
euey ‘80.) pagsal-mo||oA ureyunow
‘auidie ‘pasaguepus ay) 109104d 01
90INIBS Yled |euoneN pue AsAINS [
|eoi180j08n g N wo.) s1siSoolq |- =
BJIP|IM YUM SUIMIOM dJe SISIIUBIOS
OYvg '91eds |eqo|3 e uo 3ulINJ0 |
aJe saujjoap uopieindod uerqiydwy E-

"9peoap Sy} J91.| youne| 10} pa|NpPayos Si Yoiym
‘weldoid ay1j|e1es Japuliyled 9oualds Wa1sAS yue3 sul Jo ued se
(S0JpAH) UOISSIW BINISIOW [I0S B PB109|9S YSYN ‘1Nsal e sy "weld
-01d 3JUsIdS yue3 s YSYN ulyum
1usWwaJINseaw aInisiow [10S

10 @ouepodwi 8yl pa1eAd|d s)Ns
-2l 9say] "suololpaid Jayjeam

| @auning aroudwr 01 Suiddew ainy
-slow |10s |eqoj|g jo uonejuswsa|d
-WI paseq-all||a1es e pauoddns
S1S11UBI0S DYy AQ pa1onpuod
weJgoid yoieasal ainisiow [10S
SAISU]IXd UB WOl SUoISNjouo)

Tz eseq 421U (O4VISIY [PANINILSY d]J1as1jog

‘s|ewiue wue) wouy pado

-|JoASp 821n0S34 |E2IS0[0Iq B JO 8Sh 9AlleUIS)je ue Jo Juswdo
-|JoASP 91 Ul SPIB UOI1BIOQR||0D SIYL "9SBaSIP JOAI[ WOLL JOYNS
oYM suedLaLWY Uoljjil GZ 94} Jo Auew 1oy fouejoadxa ol

9y} 9SBaIIU] 0} PAsn 3 [|IM S2IASP B yons ‘Ajo1ewnn "2o/ep
JaAl] [e1ol1ueolq e uj S|[99 wals oijeday.auioiod padojoasp
-0dvg 40 @sn |efualod 8yl pajesnseul (epeue) ‘0
JaANOdUBA) *ou| ‘saI80jouydd] ayjedaH YiIM Juswaaige uy

SN

ay) Ul uswieal) ayy Jo asn 1oy} jeaoidde 1oy ya4 sy o) pand
-de sey "ou| ‘Hqu paweAQ {(AuBw.iay) -ou| ‘Hqws pawenQ
UM UOfRIOgR||09 Ul Pa1Sal Suldq AjlUaLind S| Juswieal)

ay] ‘'aseasiqg s,uyoin yum sjusaned ul pue suaned qgj ur AS0
-loyled Aio1ewiweul paonpal Auesiugis ss39 sins °|1 Jo uon
-dwnsuo9 ‘sjeuy [ea1ulo uj “(ggj) eseasip [amoq Aiolewuiel)
-ul ‘sSauj|l UBWINY SNOLSS B 10} Juswiesl] onnadeiayl mau

e se uondwnsuod 889 siNs sunydll Jo AoedIo ayl Sunsa)
10J poyisw e papinoid 1eyy yoieasal ps| yyg 1e SISRuUalosS

Jua)}

-uo0d pIoe A1je} suet} MOYS 0} S|age| pooy 4oy Juswalinbal va4
1U393J 9y} 0] SuIped) ‘|0431S30YD WNIAS asiel S)e) suel) 1eyl
Buimoys suewny ul yaseasal Jyyg s|qissod spew poyisw
8yl "spooy Jo Suljage| Juanbasqns pue SisAjeue pooj ul

9snh peoiq e sey poylaw SIY| 'Spooy ul S)ef sued) [enpiAlpul
Suunseaw 10} poyIdW 1SNqoJ B padojaAap SISNUSIOS DYV

SPPAW] §o4pasaY LNy

¢l 93ed

N
7
1
I
d
1
N
N
d
N
A4
H
1
1
4
=
H
N
\4
W
N
H
N
@)
S
1
®)
A\
d
0




I
M
P
A
C
T
S
O
N
B

|
O

B
A
S
E
D
P
R
O
D
U
C
T
S

Page 20 Current Research Impacts

e An agreement with the non-
profit Horticultural Research
Institute will lead to the creation
of non-petroleum-based biode-
gradable plastic plant contain-
ers made from bio-waste prod-
ucts. The nursery industry uses
about 1 billion pounds of plastic
containers/year. The waste
from these containers is not
generally recyclable.

o An agreement has been recently signed between BARC and
Chesapeake Green Fuels, LLC that will allow Beltsville to
use its technical and scientific expertise and specialized
equipment to ensure the product being produced in a bio-
diesel pilotiplant meets ASTM specifications, to determine
where problems may exist if it does not meet specifications,
and to make suggestions on corrective action. Also, BARC
expertise will allow for experimentation during research with
variable feedstock and by-product sources. Although bio-
diesel is currently made in small operations, one of the
problems the industry struggles with is keeping "off-spec"
fuel out of the system. With financial support from Mary-
land Technology Development Corporation (TEDCO), Chesa-
peake Green Fuels will work with BARC to test and evaluate
biodiesel made from Chesapeake’s novel process.

Beltsville Agricultural Research Center Page 13

BARC scientists developed and demonstrated methods to re-
duce the risk to children from high-lead urban soils where
lead had accumulated from automo- [

tive and paint sources. Composted
biosolids rich in iron and phosphate
react with soil lead to make the lead
have low bioavailability to plants or
children who ingest soil. These meth-
ods were demonstrated in inner-city
Baltimore as effective and inexpensive [
(5-10% of the cost of soil removal and
replacement). The high fertility of bio-
solids compost aids in growth of strong
turf grass and reduces children’s ac-
cess to soils they could ingest.

Functional foods with enhanced nutritional value are sought by
consumers, but health claims on food labels must be based on
scientific data to obtain FDA approval. BARC did research to
show that Take Control™ Margarine containing special plant
sterols can reduce cholesterol in adults with moderately ele-
vated serum cholesterol. Sales of this margarine are about
$14 million/year.

Through an agreement with outside investors, BARC scientists
have further =

evaluated the
potential benefits
of cinnamon ex-
tract on enhanc-
ing insulin re-
sponse in pre-
diabetic subjects,
with a potential
benefit to many
overweight indi-
viduals.

Identifying cinnamon compounds that im-
prove the action of insulin
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Page 18 Current Research Impacts

A new production system developed at BARC increased
profitability of fresh-market tomato production by $3900/
acre, equal to $7.8 million increased profit for Maryland
tomato producers, while reducing soil sediment loss by
85% and pesticide loss by 75-90% into the Chesapeake
Bay.

As part of efforts to improve the health of the Chesapeake
Bay, BARC scientists have partnered with the Natural Re-
source Conservation Service, the Maryland Department of
Agriculture, and the University of Maryland to improve im-
plementation of Maryland winter cover crop programs by
development of remote sensing technology for landscape-
scale monitoring of the effectiveness of cover crops to se-
quester nutrients and keep them from washing into the
Bay. This technology is being implemented on more than
6000 acres in the Choptank River watershed in Maryland.

Beltsville Agricultural Research Center Page 15

Data on the nutrient composition of pork available in the na-
tional nutrient database was over ten years old. Further-
more, new practices in pork production have worked to de-
velop pork into the “other white meat.” New nutrient data on
ten cuts of pork, sampled from grocery stores representative
of the U.S. food supply and analyzed by methods developed
by BARC scientists at the Nutrient Data Laboratory, show that
there have been significant decreases in fat, saturated fat,
and cholesterol. This will allow pork producers to label many
of their meat cuts as ‘lean” and “extra lean” in keeping with
recent new regulations allowing such nutrient content claims
on meats.

0
(S

BARC’s national databases on food composition and food
consumption form the scientific basis for the consumer nutri-
tion education products of USDA’s MyPyramid food guidance
system. Over 2 billion web hits have been recorded to the
MyPyramid food guidance system since it became available
on the web in 2005. The Beltsville Human Nutrition Re-
search Center’s (BHNRC) National Nutrient Database for
Standard Reference is the underlying database that is used
to generate BHNRC’s Food and Nutrient Database for Dietary
Studies and the Pyramid Servings Database, which form the
basis of the information provided to consumers in MyPyramid
and its personal Tracker, along with the soon-to-be-released
Menu Planner. Food consumption data from BHNRC’s con-
tinuing national food intake survey, What We Eat in America,
supports these consumer-oriented dietary guidance products.
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