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ineteen ninety-six will be remembered as the firdthe 1995 test at MAC was similar to the 1994 experiment,
N year of widespread commercial availability okxcept that seed from two ‘Bt’ varieties was available from
transgenic cotton varieties with built in protectiomormal production channels (i.e., previous summer’s seed
against our major lepidopteran worm pests. Late last yaagrease; NUCOTN 33& 358) and two varieties were from
EPA granted final clearance for NuCOT Marieties devel- winter production sources (NUCOTN 37 & 39). This differ-
oped by Delta and Pine Land Co. which use Monsant@&ace had a significant impact on germination and stand es-
Bollgard® gene technology. tablishment, which was especially noticeable under the poor
planting conditions of 1995. The non-‘Bt’ counterparts (DP
5690, 5415, 90, & 5816) were from normal seed distribu-

IPM PdeUCt TeSting tion channels.

This is a continuation of experiments initiated in 1992 &our Bollgard, NuCOTN varieties and 4 comparable, non-
the University of Arizona, Maricopa Agricultural CentetBt’, DP varieties were planted in 8 rows by 30 foot plots,
(MAC). The 1995 experiment is second in a series to evataplicated 6 times. [Only two of these NuCOTN varieties
ate entomologic and agronomic performance of ‘Bt’ varietvill be commercially available in 1996 (NUCOTN 3&

ies in an adapted background (see UA Extension fact sh&8f)]. Seed was wet-planted on 10 Apr and re-watered sev-
“BT Cotton in Arizona: 1994 Variety Restly®rior to 1994, eral times to produce uniform stands. One variety (NuCOTN
testing was conducted on non-locally adapted varieties (i39) remained below ground for over 2 weeks and was re-
Coker 312 background). These earlier studies demonstrauahted (75%) by hand on 26 Apr. Stands were hand-thinned
virtually complete suppression of pink bollworm (PBWJo a uniform 27,000 ppa. Irrigation was terminated on 10
populations by the Bollgard gene. Laboratory and other fiefdig. Cotton was inadvertently partially defoliated by drift
observations confirmed the efficacy of this gene in contrain 22 Sep, and then sprayed with defoliant on 16 Oct. Cot-
ling cotton leafperforator, salt-marsh caterpillar, cabbagen was mechanically harvested on 1 Nov. Grab samples
looper, tobacco budworm, and beet armyworm. The 19849m each plot were taken and measured for lint turnouts.
variety test began our evaluations of the ‘Bt’ gene in com-

mercial varieties. The 1994 agronomic evaluation was hiie sprayed the test once with Kn&d&r whitefly control
dered by poor stand quality, as a result of “hard” seed p(8/10) and once with Wdate C-I®|7/27) forLyguscon-
duced under atypical production conditions (i.e., wintdrol. Half of each plot was to be treated for PBW (& other
nurseries). Nonetheless, lepidopteran populations werewérms) on an as needed basis; however, threshold levels of
fectively suppressed by the ‘Bt’ gene. PBW were not reached until late in the fruiting cycle. There-
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fore, we never sprayed for lepidopteran pests. Bolls wehe seedcotton, turnouts, and lint yields from the 1995 vari-
sampled biweekly from the “susceptible” varieties untity test. Only NuCOTN 37 had a significantly lower yield
PBW levels increased, and then all varieties were regulatclympared to its non-‘Bt’ counterpart or to the rest of the
sampled. All bolls were examined for live larvae, notingarieties. Yields were fair overall. They were relatively un-
PBW size and extent of damage. affected by PBW pressure, because PBWs came too late in
the fruiting cycle to negatively impact yield. Turnouts were
significantly different between each of the NUCOTN vari-

Ent0m0|ogical Performance eties and their DP counterparts. NUCOTN varieties have

Previous measures of the Bollgard gene (Ellswetthl Variety Seedcotton (Ibs/A) |  Turnout (%) | Lint (bales/A)
1995a) and NuCOTN varieties (Ellsworthal 1995b) in DP 5415 3256 +209 a | 39.4+.20 a| 257+.16 a
cpntrollmg PBWs have |nd|cateq nearly complete SUPPT€ ["\ coTN 335 | 31604171 a | 385+ .28 b | 244+ 14 a
sion of larval development. This study confirms the hic
level of PBW control that can be expected in these ‘Bt'v | P 5690 | 3254+189 a | 397+ .17 a| 259+ .16 a
rieties. Boll infestations (with live larvae) of the “normal’ | NuCOTN 358 | 3488+ 122 a |38.8+.29 b | 270+.09 a
varieties reached up to 40% in September and 75% in Oc DP 90 3381+75 a | 39.6+.25 al| 268+ .06 a
ber_ (s_ee graphs pg. 1), whereas th_e comparaple NUCC 1m0 coTNs7 | 2840276 b |382%.19 b|217%.07 b
varieties had about half as many live larvae in the bol
Because PBW larvae need to ingest boll tissue before DP 5816 | 28884235 a |402+.22 a|233+.19 a
NUCOTN 39 | 2971+206 a |38.7+.71 b | 231+.18 a
100 _10/12/95

Values for each variety pair followed by different letters are
significantly different by orthogonal contrast (P < 0.05).
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been reported to be larger seeded, and this was reflected in
our test by lower turnouts (about 1.2% less). No other agro-
nomic measurements were taken in this experiment.
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Two of the commercially-ready ‘Bt’ varieties (NUCOTNE33
& 35F) performed extremely well in controlling PBW popu-
lations, and yielded similarly to their “normal” counterparts
Normal Bollgard Normal Bollgard Normal Bollgard Normal Bollgard (DP 5415 & 5690). Two soon to be released ‘Bt varieties
bp 5_415 bp 56?0 bP 90 bp 5816 also controlled PBWs; however, one variety (NUCOTN 37)
Variety & Genetic Background of Cotton  iq not yield as well as its non-'Bt version (DP 90). This
ing, direct counts of live larvae need to consider the sizediscrepancy was likely due to the late establishment caused
instar of the larva. We proposed an operational treatmént“hard” seed.
threshold of 10% bolls infested with “pink” larvae (3rd &
4th instars, & exit holes). Based on this criterion, the ndghould you plant ‘Bt’ cotton? This depends heavily on
mal varieties exceeded threshold with over 50% bolls inhether your fields are at risk of sustained PBW pressure.
fested, while the NuCOTN varieties stayed below threshAs an IPM tool, ‘Bt’ cotton is unsurpassed in PBW man-
old (ave.=6% on 10/12; see graph above). Note that #mement; howevecaution should be exercised in mak-
normal varieties were never treated for worm pests (whictg full use of this new technology, in part because fur-
triggered on 8/24), and on 19 Sep NuCOTN 39 did exceder work is needed in Arizona to properly assess the
the provisional threshold briefly with about 11% infestedgronomic potential of these new transgenic varieties.
bolls.

=
o

% of Bolls Infested with > 2nd instars
a1

o
|

_ References
Ag ronom IC Performance 1. Ellsworth, P.C., J.W. Diehl & T.F. Watson. 1995a. BT Cotton in Ari-

zona: What Will Change?. Univ. of Arizona Cooperative Extension.
The two sets of commercial varieties established equiva-Ellsworth, P.C., J. Silvertooth & J.W. Diehl. 1995b. BT Cotton in Ari-
lent stands. In the remaining two sets of varieties. the Zoha: 1994 Variety Results. Univ. of Arizona Cooperative Extension.
NUCOTN versions lagged behind their non-‘Bt’ counter-

parts in seedling germination, emergence and stand estab- - 1PV Soecial
lishment. The effects of poor stand establishment can g)ﬁéfr sworth, pecialist AES

. ) . na Meade, Research Specialist
long-lasting and depress final yields. The table below Shows piehi, Assistant in Extension, IPM

Any products, services, or organizations that are mentioned, shown, or indirectly . . )
implied in this publication do not imply endorsement by The University of Arizona. Department of Entomology, Maricopa Agricultural Center, Maricopa, AZ



