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Bt Cotton Requires Vigilant Management

Growers, cotton specialists, ento- =
mologists and industry representa-
tives highlight both the good and
bad of the 1996 Bt cotton season
and offer insights that will impact
decision-making in 1997. The
authors, participants in a panel dis-
cussion of Bt cotton at this year's
Beltwide Cotton Conferences in
New Orleans, all agree that Bt cot-
ton requires vigilant management
(Figure 1). Here we present a syn-
opsis of their comments and tips fo
the 1997 production year.

Bt Cotton is a
Novel Tool

The development of cotton vari- Figure 1. Although Bt cotton required no insecticide applications in some parts
eties takes many years as outlined inf the Cotton Belt, it required vigilant management everywhere it was grown.
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The Cotton Physiology Education
Program (CPEP), now in its ninth
year, is funded by a grant to the
Cotton Foundation by BASF, mak-
ers of Pix ®, the original plant regu-
lator. CPEP’s mission is to discover
and communicate more profitable
methods of producing cotton.

Today “Varieties: Development and
Selection.” Bt cotton which contains
the Bollgar® gene is but one of the
arsenal of new tools brought to the
cotton industry through genetic
engineering.

Bacillus thuringiensisa soil bac-
terium, produces a protein (Figure
2) which is toxic when eaten by cer- R Deaton
tain caterpillar pests. A great advan—igyre 2. Crystallized protein from
tage of this toxin is its selectivity.  Bacillus thuringiensis ~ which is toxic
Beneficial insects are not harmed. to caterpillar pests.
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Molecular biolajists dipped
DNA from the bactéum, Bacillus
thuringiensis,and successfull
inseted it into the DM of cotton
cells. Plants wre regeneeted from
these tansbrmed cells and jr
duced the samextm. In 1996,two
cotton \arieties déuted tha con
tained Monsants’ Bollgard® gene

Over 1.8 million aces were
planted to these mevarieties,
NuCOTN 33 and NuCON 35°.
Use \aried by stae and eflected the
pest populeons gowers needed to
combad (Figure 3,Table 1). Geaest
effectiveness \as &pected on
tobacco bhdworm (FHgure 4).

Table 1. Planted Bt acrea ge by
state in 1996. USDA

ThousandAcres
WEST
Arizona 156
Califomia 1
157
SOUTHWEST
New Mexico 3
Oklahoma 22
Texas 118
143
MID-SOUTH
Arkansas 156
Louisiana 138
Mississippi 440
Missouii <1
Tennessee 10
745
SOUTHEAST
Alabama 430
Florida 11
Geogia 358
North Caolina 21
South Canlina 48
Virginia 0
868

<1 <1 0
2 3
42 77 26
2 5
11

USDA
Figure 3. Percent of eac h state’s cotton acrea ge planted to Bt cotton in 1996.

T Kerby
Figure 4. Demonstration field in Mississippi hill countr y run by Delta and Pine
Land Compan y. Bt cotton (left) was not spra yed in spite of e xtremel y high
pressure . Tobacco b udworm ravaged con ventional cotton (right) whic h was
treated with insecticides.

26



Grower Views of Highlights of 1996 Season

In Arizona,Ron Rgner planted
40% of his acage to Bt cotton,
variety NUCOTN 33. He desdbes
his expelience as both outstanding
and incedibe. Not only were his
costs $100 per aelless 6r Bt
(license ée induded) thandr con
ventional cottonbut his yields ger-
aged 1 bale mar per ace for Bt
than br corventional cotton.

In addition to haing no pink
bollworm or other boilvorm actvity
in his Bt cottona deinite borus for

thisArizona gower was not needing [

to spey for other pests. Neither the [&&

whitefly nor ygus eathed levels
that would tigger treadment acca-
ing to University of Arizona guide
lines. Bendtials, patticulafy spk
ders, were pesent in high umbes
and plged an impdant iole in
reducing mmbes of insect pests.

Growers in the SoutherRolling
Plains ofTexas were in their second
full year of boll veevil eradicdion.
With the weevils under conwl, the
bollworm and lbidworm were the
next two most pevalent pests to
tackle in 1996.The aailability of
Bt varieties was vell-timed for
these gowers.

For Kenneth Gull, worms were
not much of a poblem until very
late season in 1996. ®v100% gg
lay (more than 1 gg on eah of 100
plants scouted) as ecoded ly mid
July. Because ofxremel hot and
dry conditions &tha time, only
40% of theseggs hached and sur
vived in corentional cotton. In Bt
cotton,only about 10% surived and
vely little damae occured

Figure 5. Texas Bt cotton was planted skip-r ow and stripper -harvested.

Because of limitedwailability of
irrigation water, Kenneth used a
skip-row patem for his Bt cotton
in 1996. He supplemented 8 Ires
of rainfall with 7 inches of iriga-
tion water. He stipper havested a
quite unibrm crop (FHgure 5). In
1997,he will use a solidaw pa-
tem and again, will ir rigate all of
his Bt aceage.

In LouisianaBilly Guthiie found
that Bt cotton gve 100% contl of
tobacco hdworm. However, when
extensize con aceagye stated diy-
ing dovn, bollworms maed into
the cotton and he needed toagpr
an aerage of 2.5 times with syn
thetic pyrethioids. Exen sohis
costs vere $15 to $20 less per acr
to grow Bt cotton which yielded 5
to 100 pounds merthan cowen
tional cotton.

Geopgia gower Bob McLendon
irrigated his Bt cotton aegge. It
required ony 1.4 spays for fall
amrmyworm, whereas his corention
al cotton vas spayed 6.24 timesdr
fall amyworm, tobacco bidworm
and bolwvorm. He made 100 pounds
more lint per ace on his Bt cotton
and it cost him $14.36 less toopr
duce per a@ These éctos adled
together to mak Bt cotton $55.16
more piofitable for him than con
ventional cotton. Success with Bt
cotton br the gower-panelists is
reflected in their 1997 planted
acreages vhich increased signif
cantly (Table 2).

Table 2. Growers from eac h of the f our regions of the U .S. Cotton Belt ha ve
increased the acrea ges of their farms planted to Bt cotton in 1997.

Bt as % of Total Farm Acreage Change from Comments

1996
West - Ron Rgner 38%
Southvest - Kenneth Gulf  60%
Mid-South - Billy Guthie  50%
Southeast - Bob McLendon 79%
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1997 1996

95% Up 57% Irrigated
96% Up 36% Irrigated
70% Up 20%

90% Up 11% Irrigated



Cotton Specialists Comment on Developmental Differences

In Arizona,NuCOTN 33 was
compaed to its ecurent paent,
Deltgpine 5415 ineplicated tials in
six distinct gowing regions acoss
the stée. Growth, developmentand
yield were monitoed 4 all loca
tions. Excet for the Maicopa and
Paloma locdions, NUCOTN 33
out-yielded Deltpine 5415 (igure
6). Differences in yield wre dtrib-
uted to diferences in insect dam
age, primarily from the pink boH
worm which thrived in conention
al cotton.

Plant vigor was assessed Inea
suling the height of a plant in ihe
es and diiding it by the umber of

main stem nodes to obtain height tg

node #tios. Fuit retention vas
measued as parent of frst position
fruit retained These tw varieties
are \ery similar ayronomicaly as
seen in theirgsponsestawo of the
locdions (Rgure 7).The lesponses
measued @ Paloma Ranle were
typical. At Yuma,NuCOTN 33
shaved moe vigorous gowth
potential than its pant.

The shap dip in fruit retention
seen 82,000 hetunits accurualat-
ed after plantingtaheYuma loca
tion coresponds to a ped in eaty
July of 1996 when nighttime tem
peratures and humidities ineased
substantiail. The cotton vas &
peak ltoom and unble to phote
synthesie enough duing the da to
compenste for its high espietion
rates & night. It was consuming
photosynthee faster than it as
marufactuing it. Consequeny
fruit dropped because of an inade
quée suppy of photosynthee to the
developing bolls.

In the Mid-SouthNuCOTN 33
was the gmary Bt cotton \ariety
planted It maured lger than most
corventional \arieties gown in this
region. Hovever, because NuCON
33 did not lose edy-set fuit to
worms, it matured a little edier
than epected Bt cotton had tw
vegetdive gowth sputs. The frst
was edly season ingsponse to
favorable June tempeatures.The
second s after a fiit shed in edy
August duing a doudy peiiod.

Typical of vareties th&a maure
mid-seasonNuCOTN 33 pro-
duced a lot of getaive gowth.
This Bt ariety grew taller laer in
the season than thaneties gow-
ers in this egion ae used to plant
ing. Consequenglgrowers gplied
more PiX¥ to Bt cotton lée season
than to their coventional \aieties.
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Figure 6. Yield of NuCO TN 338 compared to its recurrent parent,
1 NuCOTN 338 Il DPL 5415

5415 at nine locations in Arizona.
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Mid-South gowers planting
NuCOTN 32 or 35 again in 1997
need to watch for several things.
First, plant populéions need to be
carefully contolled. Kegp popula
tions in the 40,000 to 45,00a8nge.
Roughy three to bur plants peraw
foot in a 38 or 40 irttrow provides
this density Denser plantings will
tend to incease egetdive gowth
and incease the umber of baren
plants in theiéld.

Secondplant into vam, moist
soil to facilitate rapid emegence
and seedling delopment. Use an
appropriate fungcide and an in-fur
row systemic insecticide

Third, carefully choose theate of
nitrogen fettilizer to goply. In mary
casestotal nitogen mg be educed
for Bt vaiieties. Mid- and full-sea
son \arieties tend to mduce ank
growth as nitobgen iates ae
increasedMake decisions on aeid
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by field basisA rough ecommen
dation is to use laout 50 pounds per
bale of ealistic yield gal.

Fourth, accoding toWill
McCaty, rate and timing decisions
for using Pi® plant gowth regulaor
need to be made onialél by field
basis. Consider dsfig first gpli-
caions to NUCAN 33 and 35
vailieties until a éw days after pin
head squar If the cotton is gowing
vigorousl, McCaty sugyests tha6
to 8 ounces is arppropliate rate. At
first Hoom, degpending on gpwth
rate, apply another 10 to 12 ounces.
Another similar gplication may be
required 10 to 14 dgs laer. The
trick is to pevent mank \egetdive
growth and to ke fruit on the plant.
Using hesier rates edier in the sea
son mg be the vay to do this.

In North Caplina, crops usuajl
have a least 90% squarretention
as thg go into ealy bloom.Very
light plant lug pressue, absence of
the boll weevil, and usualit light
June ludworm populdions account
for this high etentionAs a esult,a
compact aop on ony four to nine
nodes is typicalThis patem will
also be possib to atieve in the
Mid-South as boll wevil eradica
tion speads to thiaregion, too.



Entomologists Discuss Scouting, Thresholds and
Treatments

Bt cotton vas so dictive on
tobacco bdworm tha the insect
was completel absent in Btikelds.
However, although bollvorm lawal
populdions were nmuch reduced in
Bt cotton,enough of them suived
that a pyrethioid gpplicaion was
required to pevent yield losses in
mary situaions. Olviously, boll-
worms ae not as suspdéble to the
Bt endotain as ae tobacco bd-
worms (Rgure 8).

Suwival of bolworms on Bt cot
ton gpeaed to be elaed to plant
phenolgical staye and perhas plant
stress athe time of the bollorm
moth fight. In Notth Caplina,the
major bollvorm moth fight
occured in mid-to-lae July when

most cottoniélds were in peak
flower, appaently the most susgéi-  Vived on Bt cotton is cause afegt Bollworm numbes were higher

ble plant gowth staye. Follen pio- concen to some entomogists. Most  throughout the Cotton Belt dag
vided a potentialdod souce for boll  of the esistance models assume a 1996.Their inceased nmbes con
worms to esthlish in cotton contain  “high dose seitegy,” enough endo  tributed to bollvorm suwival on Bt

R Dedon
Figure 9. Bt cotton square with w orm that died fr om feeding.

ing the Bollgrd® gene toxin present to kill lavae (Fgure 9). cotton.There is pobadly greaer
Stress fom too nuch rainfall, Tha assumption is being questionedpotential br bollworm populdions

cloudy weaher, or diought condi by some after therkt year of com developing to damging levels in Bt

tions also seemed tofeft bollvorm  Merial growing of Bt cottonThe cotton felds in most gars than

suwvival on Bt cottonThe fact thaa  presentefuga plan mg not be ade  some entomolgists peviously
varying, but often signicant,propor ~ quée to efectiely delyy resistance  thought According to JR. Bradley,
tion of the bollvorm populdion sur  development in the balform. every year tha Bt cottons hee been
evaluged in Noth Caplina, boll-
worms hae reduced yieldsThese
tests,conducted under conditions of
high bollworm numbes, demon
strated tha Bt cotton vas highy
resistantput not imnune to the
bollworm.

Fall aiTmyworm and beet any-
worm were present asud low lev-
els in Noth Caplina in 1996 tha
their damage potential to Bt cotton
is unknavn. Hawever, results fom
small plots conducted in @iious
yeas sugest thafall amyworm
will pose a poblem to Bt cotton
when its mimbes ae high.

R Dedon

Figure 8. Cotton boll with w orm dama ge.
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Stinkkbugs and plantumgs were
also pesent in lav numbes, but
their populéions were higher in
non-spayed Bt cotton than in
sprayed cowentional cotton.
Stinkbugs ae pected to become
more of an economic pblem as the
acregye of Bt cotton inaeases.
Insecticides nanally goplied to
contmol bollworm and tobaccouz-
worm also contl stinkhugs.

Plant lugs ae also pedicted to
increase in Bt cottorespecialy dur
ing the peind when cottonitlds ae
typically being spayed for cderpil-
lar contol. The economic signiif
cance of plantiyy feeding on small
bolls in Bt cotton is a questionhich
will only be angrered in time

Benefcial insects &red better in
Bt cotton than in spyed cowent
tional cotton. Havever, in small
plots pedaceous specieew
reduced in omber in Bt cotton in
compaison to popultons in con
ventional cotton thizhad not been
sprayed Numbes of bendtial
insects will be diectly correlaed to
prey numbes.

In 1997,scouting in Bt cotton
will require much moee dtention be
paid to vha is hgppening vell
down into the plant cangp
Bollworms tend to mee davn the
plant pidly after g hach and ae
most often dund eding within
flowers or on small bolls — espe
cially small bolls with bbom tags
(Figure 10).The typical teminal
and upper plantotus of scouting
must dange in Bt cotton dung
peliods of bollwvorm moth fight and
larval development. Bollvorm lar-
vae spendety little time in the ter
minal of a cotton planpaticulady
in Bt cotton.
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HC Lambet
Figure 10. Bollworm lar va, about 4 da ys old, feeding under dried b loom ta g.

There is stong &idence thathe
egg threshold thahas been used as
the tigger for goplying insecticides
for bolworms in Noth Caplina for
more than 10 gass is ingpropliate
for Bt cotton. Duing peak boivorm
moth fight from field comn, an &g
threshold will still be used
However, it will be a nmuch higher
threshold (i.e 75-100 ggs/100
terminals or 20 ggs/100 fuit) than
tha recommendedor corventional
cotton.The gg threshold will be
used ony to detemine when to
male the irst insecticide japlica
tion. Any subsequentpgplicaions
will be based on 6% diit damaye or
3% live lavae of 1/8 inb or lager
on fruit. Pyrethoids rmust be aplied
before substantial boll darge from
bollworms occus, or yield potential
will be compomised



In the Brazos Rier Bottoms of
Texas,the main insect pest is the
boll weevil, not the cotton balvorm
or tobacco bdworm. Growers usu
ally tred three to ive times ér boll
weg/il ealy and then stopof the

rest of the season and let the benef|

cial populdions huild. In aras
whete the veevil is not as toulde-
some growers let benetials huild
by using softer edy treaments ér
aphids,fleahoppes and ygus.

Using Bt cotton alls gowers
in weevil-inf ested agas to use mer
aggressve over-wintering trea-
ments without éaing a bollvorm
outbreak in the bBsence of benef
cials,which aie eliminded along
with the weevils. Where weevils are
not a poblem, beneicials thiive
and aid in contl.

In the dsence of gaments br
boll weevils, fleahopper and/gus
become major pests. In 199&ym-
beis of tobacco bdworms and beet
amyworms were reduced in Bt cet
ton.When bolworms eadied an
economic theshold in Bt cotton,
pyrethioids were \ery effective.

In the Mid-SouthBt cotton gve
100% contol of tobacco bdworms.
However, in mid duly, cotton bol
WOrm pressue was intense (g
counts aove 200 per 100 temi-
nals). Mary eggs were laid devn in
the canop. Consultants obsezd
eggs (Rgure 11) and gung lavae
(Figure 9) associad with dred
blooms adhéng to young bolls.

HC Lambet

Figure 11. Cotton boll worm eg g laid on dried b loom ta g.

Worms hached and irésted
small bolls in damging levels. Two
pyrethioid insecticide pplicaions
were required NuCOTN 33 vari-
eties teaed based on em gyg-lay,
rather than on danged fiuit, yield-
ed better

Because Bt cotton as not being
treaed on aegular basisdr worms,
both boll weevils and plant bgs
were a constant tee. Their rum-
bers inceasedapidly in uly and
August and left mch cotton with
the“buggy whip” configuration.
Intense insect pssue removed fruit
from top positionsThis top fuit is
neededdr the longr seasonaii-
eties,like NUCO'N 33, to adieve
optimum yields.
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Vely few fields deeloped a use
ful benefcial populdion because of
the intensity with Wich produces
had to ted for boll weevils and
plant lugs & pinhead squar In
areas vihere boll weevil eradicdion
has been inxéstence ér some time
(sud as pas of the Southeast),
benefcial populdions can hbild in
numbes to overcome heway boll-
worm pressue in Bt cotton.



In Alabama the frst cderpillar
infestdions occured in line when
cotton was squang. They were
almost entiely tobacco bdworm,
Heliothis viescensNo suwivors
were reported on Bt cotton. dliar
sprays of registered insecticides
applied to contol budworms in
corventional cotton wre no moe
effective than benédial insects in
untreaed plotsVery few budworms
occured dumg the emainder of
the season.

Bollworm (Helicoverpa 249
numbes peakd d two points in the
season — mid-to-ta luly and gain
in eaty SgptemberThe mid-to-lae
July populdions came fsm madur-
ing con. Beneicial insects damai-
cally reduced the umber of boH
worm escaes in Bt cottonas cor
pared to comentional cottonin
which beneitial numbes had been
suppessed b insecticides.

Whete foliar insecticide pplica

Fall amyworm, Spodopteat

tions were made to both Bt and con frugiperda, was a signitant ece

ventional cottondr contol of boll-
worms in dily, August and
Septemberthe lesults vere good to
excellent. Pyethroids d& mid-label
rates gve equal to or betteesults
than the never chemistres under
development. Bliar Bt's over
sprayed on Bt cotton did noeduce
the rumber of esqaed bolworms
compaed to unteaed plots.

Orius, the mirute pirte kug, was
the most impdant peddor over
much of the stte. Populdions of
45,000 per aerwere recoded In
the nothemn pat of the stée,
Geocors, big-eyed hug, was the
most common mddor. A shift
from Orius to Geocors was noted
in several other agas in lée season
(eaty September).

Beet amyworm, Spodoptea
exigua, was less likly to occur &
economic lgels on Bt cotton
because of theeduced use of insec
ticides,higher umbes of bendt
cials (especial Cotesig, and the
suppession kg 30 to 60% of beet
amyworms Ly Bt cotton itself
Based on oneears obsevations,
aphids mg also be agduced pest
on Bt cotton because of theepence
of greaer rumbes of bendtials.
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nomic pest in the Gulf Coastear of
Alabama and tlmughout most of
the Coastal Plain of the Southeast.
Becausedll amyworms do not éed
on as maw fruit per lara, both bolt
worms and tobaccouglworms cause
much greaer damae on a per dar-
pillar basis.

No curently registered insect
cide or combintion gave over 30 to
50% contol of the &ll amyworm
infestdion tha occured in dily. In
future seasongopuldions ae like-
ly to increase New products and
approades ae needed to corar
this pest \kich infested wer 1 mit
lion ackes of cotton in 1996.

Any beneitials thd remain dur
ing the mid-to-l#e Lly peiod when
fall amyworms occur will povide a
significant level of suppession. In
1996, pirate hugs were most often
found inside boll kacts lav on the
plant and insidead Hooms where
eaty instar &ll atTmyworms occur
Oriustends to seah the entie
plant better than most beicéls.



Industry Representatives Look Back and to the Future

Over the last 3 gas, staf of
Delta and Pine Land Companom:
pated NUCQON vaiieties to their
recurent paents aanss the Cotton
Belt. In these tals, varieties were
planted to a minimm of four rows
the length of theiéld and &med
accoding to the coopetor's man
agement pactices. In 1994 and
1995,0nly the ecurent paents
were spayed for heliothine pests,
but NUCOI'N varieties were not
(Figure 12). Hovever, in 1996,all
plots were spayed Efforts were
focused ongronomic compasons
of the \arieties.

Results of the ials from 79 loca
tions (22,28,and 29 in 19941995,
and 1996respectiely) are averaged . 2 : i ) !
over all 3 yeas (Table 3).Yield, o T Kerby
fiber quality and plant gowth dda Figure 12. Bt cotton field bor dered by rows of con ventional cotton in 1994
are compaed for NuCOTN and the demon_stration prior to regulator y approval. Field was not spra yed for

. Heliothine pests.
recurent paent. Signifcance of the
orthogonal contast is gven in the
last column.

Table 3. Comparison of NuCO TN 33 B and 35 B with their recurrent parents at 79 test locations fr om 1994 to
1996. T Kerby

DP5415 NuCOTN33B DP5690 NuCOTN 35 B Recurrent Parent  NuCOTN Contrast p

Agronomy

Yield, Ibs/ace 943 1080 898 997 921 1039 0.002
Tumout, % 36.5 35.9 35.5 34.8 36.1 35.4 0.010
Quality

Length,inches 1.109 1.110 1.101 1.113 1.105 1.112 0.611
Strength 29.6 29.2 30.7 30.6 30.2 29.9 0.261
Micronaie 4.44 4.34 4.36 4.32 4.40 4.33 0.245
Leaf gade 2.8 2.9 3.0 3.0 2.9 3.0 0.662
Grade ind& 96 95 96 95 96 95 0.427
Mapping

Final height,inches 39.2 40.1 42.6 43.0 40.9 415 0.547
Total nodes 211 215 221 221 21.6 21.8 0.536
Vegetdive nodes 5.2 5.2 5.4 5.4 5.3 5.8 0.730
Height to nodeatio 1.87 1.87 1.94 1.95 1.91 191 0.930
% FP1 Retention,

Bottom 5 425 48.0 40.9 45.0 41.7 46.5 0.011
% FP1 Retention,

95% one 494 55.8 50.2 55.2 49.8 55.5 0.000
# Nodes95% one 17.8 18.1 18.7 18.5 18.3 18.3 0.867
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Gin tumout pecentge was
reduced ¥ 0.7 for both NuCON
33® and 3% compaed to their
recurent paents.This difference
occured as aesult of an inaase in
seed sie for the NUCAN vaiieties,
and not as aesult of tash or mois
ture differences. Both leafrgde and
grade ind& were \ery similar for
NuCOTN and the ecurent paents.

The inceased seed &Zor
NuCOIN varieties esulted in better
vigor ratings dumg emegence than
those br the ecurent paents.
NuCOTIN varieties and theiracur
rent paents vere equvalent in fber
length,strength,and miconaire.

Final plant heightnumber of
nodesheight to nodeatio, and
number of egetaive nodes befre
the frst fruiting brand were the
same 6r NuCOI'N vairieties and
their recurent paents. Havever,
NuCOTIN varieties etained signif
cantly more bolls on the pmary
fruiting sites (irst position) on the
first five fruiting brandes,as well
as on all the ééctive fruiting
brandes (95% ane) than their
recurent paents.

Height to nodeatios alone do
not sugest moe gowth potential
for NuCOI'N varieties because thie
retained mog ealy season bolls.
They were dle to maintain gowth
rates similar to those of theiecur
rent paents vhile carying a lager
boll load Although mary consul
tants and gpwers felt Pix* would
not be necessabased upon the
boll load thg obseved on
NuCOIN vaiieties,these esults
suggest the NUCON varieties
require a boll load thiais goproxi-
maely 10% geder than thaof
their recurent paents to albieve
the same Ml of gowth contol.
Eailiness of NUCON varieties vas
approximately the same as thaf
their paents.The node Were 95%
of the havestdle bolls was set \as
equal br NuCOI'N and its pagnts
(i.e. 18.3).

The gronomic perbrmance of
NuCOTIN varieties,reldaive to tha
of their recurent paents,was not
affected ly year While NuCOI'N
varieties gt most of the teention in
1996,the rumber of \arieties with
Bollgard® will increase in 1997.
Modules of Bollgrd® cotton will
increase aass the Cotton Belt
(Figure 13).

Stoneille Pedigeed Seed inser
ed the Bollgud® gene into ST 474,
their highest yielding ariety. In
1997 ,this nav Bt vaiiety, BG+BXN
4740,has been ented into eery
stae \aiiety trial, except for
Virginia.

Deltgpine and Bymaster could
have 13 \arieties with Bollgrd®
and an aditional 8 \arieties with
both Bollgard® and Roundup
Read®. Before the will be
releasedthese ne vaiieties ae
going thiough the same testing as
did NuCO'N 33 and 35.

Figure 13. Harvested cotton containing Monsanto’

35

s Bollgar d®gene.



Conclusions

In spite of a éw problems tha ing implementton by growers in The nev Bt cotton tebnolagy is
occured in 1996the frst year Bt 1996. Scouting as,and will contin  gred, but it must be combined with
cotton was gown commecially, ue to bepaticulary critical for other toolssud as insecticideso
growers ae planting macg aceage manaing Bt cotton in oder to gt adhieve maxinum yield potential.
to Bt cotton this gar than eer the most fom the tebnolagy.
before. Resistance magament, Scouting nust ocus on locting Mention of a specific pr oduct

does not impl y endor sement

important to maintain Bollgrd®s small bollvorm larvae in the plant of it 0 ver

long-tem value receved outstand interior before the cause yield loss.

NEW LMK for Cotton Ph ysiology Today

Cotton Plysiolagy Today spots a n& look which we hope pu will find
easy-to-ead and ye-cdching. We would enjy heamg from you @out
anything you see oregad in the bi-montllissuesYou can wite to us
C/O Cotton Plysiolagy Today, National Cotton Council,

1918 Noth Parkway, PO. Box 12285,Memphis, TN 38182-0285.
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