Chapter IX

Summary

1. Field and laboratory investigations of sulfentrazone in potato.

In field experinments, potato injury fromsulfentrazone PRE at rates up to
0.21 kg/ha was generally simlar to injury fromnmetribuzin, netolachlor, or
metribuzin plus netol achl or PRE. However, AT EMERG applications resulted in
excessive injury that ranged from60 to 86% AT EMERG applications al so
caused decreased potato height and alterations in potato flowering patterns.
Sul fentrazone at either application timng controlled comon | anbsquarters at
| east 98% even at the | owest rates and was nore effective than metribuzin or
nmet ol achl or al one. Highest rates of sulfentrazone (0.28 kg/ha) were
effective on annual grass species but no rate was effective on conmopn
ragweed. Total yield and grade from sul fentrazone PRE applications was
simlar to potato treated with netribuzin, nmetolachlor, or nmetribuzin plus
nmet ol achl or in both years. Potato injury from AT EMERG applications of
sul fentrazone plus netol achl or decreased total potato yield and caused
changes in grade distribution in 2000.

In | aboratory experinments, conmmon |anmbsquarters and ji nsonweed absorption
of [*C] sulfentrazone per g fresh weight was nore than two-fold that in
potato after 24 h root exposure. After 48 h exposure, sulfentrazone
absorption by common | anbsquarters was nearly two-fold that in jinmsonweed and
three-fold that in potato. Sulfentrazone novenment fromroots to shoots was
al so greater in commn |anmbsquarters than in jinsonweed and potato after 6 h
exposure. Both weed species exhibited nearly a two-fold increase in
sul fentrazone transl ocation fromroots to shoots conpared to potato after 12,
24, and 48 h exposure. Since the site of action of sulfentrazone,

pr ot opor phyri nogen oxi dase, is |located in shoot tissue, translocation to
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shoot tissue is essential for sulfentrazone toxicity. Therefore,
differential root absorption as well as differential translocation of

sul fentrazone fromroot to shoot tissue are the proposed primry nechani sns
of differential sulfentrazone tol erance between potato, common | anbsquarters,

and ji nmsonweed.

2. Laboratory, greenhouse, and field investigations of the experimental
herbicide AE F130060 03 for Italian ryegrass management in winter wheat.

In | aboratory experinents, foliar absorption of [C] AE F130060 00 was not
i nfluenced by herbicide safener or Italian ryegrass biotype; however, both
di cl of op-sensitive and —resistant biotypes absorbed at |east three tinmes nore
AE F130060 00 than wheat at 12, 36, and 72 h after treatnment (HAT). Since at
| east 91% of the herbicide remained in the treated | eaf during the course of
t hese experinents, herbicide translocation did not appear to be a
contributing factor in differential tolerance between species. Differentia
nmet abol i sm however, was noted between w nter wheat and Italian ryegrass.
Greatest overall netabolismoccurred in winter wheat treated with the safener
AE F107892. At 72 HAT, relative amunts of parent AE F130060 00 in Italian
ryegrass biotypes were nearly 1.8 tines greater than in wheat that received
AE F107892 and nearly 1.5 tinmes greater than that in unsafened wheat.
However, obvious differences in herbicide netabolismbetween diclofop-
sensitive and —-resistant Italian ryegrass biotypes were not evident.

In field experinments, AE F130060 03 was as effective as diclof op-nethyl
and nore effective than chlorsul furon plus netsul furon, chlorsulfuron plus
metribuzin, MON 375600, IClA 0604, and CGA 184927 for control of diclofop-
sensitive Italian ryegrass. AE F130060 03 al so control |l ed dicl of op-resi stant
Italian ryegrass better than diclofop-nmethyl and all other herbicides
applied. AE F130060 03 al so reduced | ate-season enmergence inflorescence

emer gence of diclofop-sensitive and —-resistant Italian ryegrass by 91 to
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100% Al though wheat injury from AE F130060 03 was greater than that from
ot her herbicides, wheat recovered and injury did not influence grain yield.
Grain yield fromwheat treated with AE F130060 03 was simlar to or greater
than yield fromwheat treated with the other herbicides. |Italian ryegrass
control, inflorescence energence, and grain yield was not influenced by AE
F130060 03 rate or the addition of nmethylated seed oil (MSO .

In other field experinents investigating the influence of AE F130060 03
application timng, rate, and MSO, Italian ryegrass control was generally not
i nfluenced by application rate or MSO addition. However, application timng
did inpact | ate-season Italian ryegrass control and inflorescence energence.
Applications made to two- to three-leaf Italian ryegrass resulted in greater
Italian ryegrass enmergence follow ng application, thereby resulting in | esser
apparent | ate-season control and greater Italian ryegrass inflorescence
energence conpared to applications made to two- to three-tiller or four- to
five-tiller Italian ryegrass.

I n greenhouse and field experinents investigating wheat cultivar tolerance
to AE F130060 03, herbicide treatnent by cultivar interactions occurred for
wheat yield in field experinents but did not occur for bionmass production in
greenhouse experinments. 1In the field, AE F130060 03 injured wheat 11 to 32%
reduced tiller nunber of all cultivars except Roane, Coker 9663, and VA98W
593, and reduced height of all cultivars except USG 3209 and VA98W 593 at 3
WAT. By 9 WAT, tiller nunber and height of treated wheat was simlar to
nontreated wheat. AE F130060 03 did not influence noisture content or kerna
wei ght of any cultivar. Although yields of treated wheat were at |east 81%
of yields of nontreated wheat in either year, reductions in grain yield due
to AE F130060 03 application occurred in FFR 518 and Coker 9663 in 2000 and
Agri Pro Patton and VA98W 593 in 2001. It is proposed here that w nter wheat
cultivar tolerance could be inproved by increasing the amount of safener used

in AE F130060 03 applications.
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3. Field, greenhouse, and growth chamber investigations of growth and
reproductive ability of imidazolinone-susceptible and -resistant smooth
pigweed.

Under nonconpetitive conditions in the greenhouse, rates of height
i ncrease in imdazolinone-susceptible (S) snooth pigweed were simlar to
those in Rl, R2, R3, and R5. However, growmh rate at 3 to 5 wk after
pl anting (WAP) was greatest in the R4 biotype. 1In both nonconpetitive
conditions in the greenhouse and in nonconpetitive and conpetitive conditions
inthe field, R4 had a nore rapid rate of height increase at 3 to 5 WAP.
However, height of S and R4 biotypes were sinmilar by 8 to 9 WAP. |In the
greenhouse, S produced nore total bionmass than all R biotypes, although a
greater relative proportion of total biomass was attributed to reproductive
bi omass in R4. Seed production in the greenhouse was simlar between S and
R4 bi otypes, and greater than seed production of Rl, R2, R3, or R5 biotypes.
Simlar to patterns of rapid initial height increase in R4, seed of R4 al so
di splayed a nore rapid initial rate of germ nation than S, although fina
germnation after 12 d inbibition was simlar between S and R4. Vegetative
and reproductive biomss accurmulation in the field was density-dependent but
was simlar for all biotypes. Collectively, these results suggest that not
all imdazolinone-resistant snooth pigweed biotypes suffer fitness penalties
conpared to imdazolinone-susceptible snooth pi gweed, particularly under

conpetitive conditions in the field.
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