Comﬁanies Seek Out
These Tiny Assassins
To Fight Crop Pests

#*

A Biopesticide Maker Prowls
Wilderness Areas to Find
Fungi, Parasites and Spores 4,

By JoEL MiLLMAN

DAVIS, Calif.—The autopsy began.
“See?” Pamela Marrone said, nudging
another scientist closer to the blackened
corpse. “The white thing—it's growing
out of the right side of his head.”

Wrinkling her nose at the aroma of
decay, cadaver specialist Sherry Heins
leaned in. “But how do we know it's the
cause of death?” she asked.

The two womeén
stuffed the vietim—
all two centimeters
of a recently de- &
ceased  corn-ear g
worm-—into a glass
chamber filled
with  cornstarch
and molasses. If
the bacteria that
killed the worm
were  still - alive,
they would gorge
on the sweetl
sludge and swell
up into something
big enough for Dr. Marrone and her
team to study.

Corn-car worms destroy corn crops.
Dr. Marrone's  biotech  company,
AgraQuest Inc., hunts for worm-Killing
germs. It also seeks fungi, parasites,
spores and anything else that Kills crop-
eaters in the wild.

The Davis, Calif., company is one of
a new generation of “biopesticide” mak-
ers that search for innovative ways to
kilt crop pests without using synthetic
chemicals. Though the science of biopes-
ticides is decades old, it's rather new in
commercial enterprises, with a slew of
products just coming to markel. Some
of the companies breed insects and
other bugs o eat the pests. Others de-
velop carriers of deadly microbes 1o poi-
son the pests. Still others search for the

specific germs that kill pests and mass
produce the microscople assassins. Most
of these companies are small start-ups,
few of whom have yet to show a profit.
Their business plans read like part sci-
ence fiction, part “CSI: Fruit Orchard.”

Take Pasteuria Biosciences LLC, a
Gainesville, Fla., start-up that is raising
“capital to kill nematodes, worms that
attack plant roots. Pasteuria uses a fer-
mentation process to reproduce a killer
microbe called Pasteuria penetrans,
which burrows into nematodes and pre-
vents them from producing eggs. Soy-
bean plantations and golf courses, both
veritable salad bowls for nematodes,
could be huge markets, says Tom
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Hewlett, a nematelogist who launched
Fazlenrid in 20000,

Then there's Trichoderma hargiaaum,
a microbe dlscoverad at Cornell Univer
sily, which is now marketen by RioWorks
Inec. of Fairport, K.Y, Trichoderma grows
a shdeld around a plant's roots, and se
oreles an eneyme Lhal desiroys invading
fungl. Ancther firm, Certis USA, a unit al
Japan's Mitsui & Co., produces a bug
Riller, called Axuliraehlin, from the sap of
Asig's neem tree, which poisons aphids
and whitaflies,

Cwverall, hopesticide sales are ex-
peeted to reach #2340 million this year,
up 20% from 2004, according to the Bio
mesticide  Indusbey  Alliance,  Thal's
small change comparcd with some 530
oillion In chemical pesticide sales, b
ihal wmarket s barely meowing. Thos
far, Uiopesticide companies' products
are sold mainly in the T.E., usually o
greenhouses aml horlicollurs fammmers.

Biopesticide customers include not
only organic farmers, but conventional
farmers wha worry Thal hesvy ralisnee
on chemical pesticides will poison their
fields and water sources, espacially in
Lhe Lrogics whers 4 losh climesis pro-
duses a host of cropcating pests.

In Costa Rica, which last year im-
ported about 5160 mullion in chamieal
pesticides, biopesticide vendors are mak-
ing inroads, in part, becanse the overn-
ment wanis e markel the counlry as an
ecological kaven, Ball Hortleolbural Co.
of West Chicago, I, is busily replacing
toxic pesticides with bio-killers atl s
Costa Rlean nurseries. AgraQuest sclls
all 4 fungicide, called Serenade, which
kills molds by eating their cell walls.

Dr. Marrome, AgraQuest's 43-ycar-
ald founder, grew up in a family of ar-
ganie gardeners in New Englamd. Afier
zetting a Ph.Dn at North Carclina State
University, she worked al Monsante
Co,, where syolele chemical  pesli-
cides were the norm and she was on-
oonraged 1o seek bickgical substitutes,
But when Monsanto shifted its foos Lo
genetleally engineering crops. Dr. Mar
rone decuded Lo search for venture capi-
tal instead. Today privately  owned
ApraQuuest has T2 emplovees and ex
precx wales of 810 million this year.

Whilec many biopesticide makers
dnker with microbes diseovered on uni-
wverdily camposes, ArraQuest is unusual
because it searches DNelds and jungles
for new compounds, often finding them
in dead bugs, It's painstaking work. Of
the billicns of bugs thal inhabil e
planet al any given moment, fewer than
1% die of infection.

Ower the past decade, D, Masmone
estimates she's screened some 23,000 sus
pecls, Tanks wnd storage boxes filled
with rotting vermin line the hallways at

Aprafuest’s neadquarters. Besides hugs,
Were are grvwing colleclicins of aoean
sponges and bird feathers, Sponges har-
hor microbes vet e be exposed to garden
pesis, e Mareons explains.  Vealbher
shafts are broeding grounds for microbes
that kil lice, and parhaps crop-devouring
bgs, Do

Putah Creck, a nature rescrve near
Daviz. i3 one of Dr. Marrone's favorite
hunting spats. & [ormer walnol grove,
the area swarms with fruit-cating bugs.
especially after spring floods. This sum-
mer, an ground $1ll shek with ronofl, she
walked along & brackish stream, examin-
ing rotting walnuls, wee dark and spider
weus [or specimens, “0h, my God:” she
exclaimed, chancing on a cache of aphid
husis on 4 dlade of wild millet, Within
hours they were bagged and tageed in
her laboratory’s microbe morgue,

Other times, Dr, Marrone relies on pro-
[essional micrabe hunlers, mainly A2cA-
demics who prowl wilderness arces, In
Honduras, Gary Strobel. a Montana State
University resesrcher found a fongus
called Muscedor albus nestled in the bark
of & mutant cinnamon tree, When dropped
Into water, il releases &onixlnee of gases
that asphyxiate imsects. Dr. Strobel i
vensed the microbe for around $100.000,
plus royalties, to AgraQuest. The oon-
pany hopes toturn it into oreplacement for
methyl hroamine, § chemicil pesticide that
i5 being phased aul by te Environmental
Protectlon Agency becanseof its hoazard to
thie e layer.

In the lab, Dr. Marrone isclates mi-
crobes from the plant pests they kill and
Lries o fignre anl which spacifiec microne
did the deed. “You can squash the guts
on & plass slide and look under a miero-
s e spores or semething that mighl
have caused an infection,” she soys with
a knowlng grin, “Or you can put the
varpsa inbs g Cherax salulion, pol il on 4
petri plate and scc what crawls out.”

Eventually, proven killers are re-
leazed for further lesting in bog oolo-
nics, wswally fruit fics or mosguitocs.
Next, AgraQuest determines how well a
kilfer can survive slorage. The hardisst
gorms arc reproduced by [ermentation
in a plant outslde Tlaxcala, Mexico,
Al Lhen adehvdraled  for shipment
Farmers add water to the microbes and
then spray them on crops with hand
pungs or crapsdusting sirerafl

Most of AgraQuest's sales are [rom
its nest-seling product, Serenads, de-
rived from Hacillus swahilis, a micohe
Dr. Marrone found in a Fresne, Calif.,
peach orchard. During her recent trip to
Culincin, Mexien, a loeal wmeato farmer,
Juan José Loy, told her he's such a Sere-
nade fan he used it in his greenhouses
even hefore Lhe Mexican gavernmen|
gave it regulatory approval. “We im-
parted fram the states, Hlegally,” he sald.

Hack sl hewne, D Marmone said she's
trying to clear her kitehen of specimens,
especially the ones she l:eeps among the
ice-tnbe Imys. "My hosbhend has besn
buggzing me to get these things out of the
freezer,” she said with a smile, reaching
[or an open jug of Clorox.



