Table V. Penetration of N-lso-

propyl-a-chloroacetamide through

Chiloroform- or Alkali-Soaked Apri-
cot Leaf Cuticle

Cuticle Intact
Treatment Cuticles Penetration, %
None 10 15.5 = 1.05
CHClye 5 63.5 = 5.24
197, NaOH? 5 16.6 £ 1.12

¢ Presoaked 4 days in CHCI;.
b Presoaked 4 days in 19, NaOH.

surfactant concentrations. The dye test,
however, also eliminates this variable.

Pretreatment with Surfactant. Since
little change in permeability was ob-
served in the conventional test, leaf
cuticle disks were soaked for 4 days in
19, solutions (or suspensions) of the
surfactants at 25° C. After removal
and rinsing with water, the cuticle disks
were tested in the normal manner.
The low incidence of defective disks by
the dye test showed that gross damage
to the cuticle had not occurred. Table
IV also shows that only the treatment
with sodium n-dodecane sulfonate signif-
icantly altered the permeability of the
cuticle disks to the test compound N-iso-
propyl-a-chloroacetamide, and the in-
crease was not large.

Pretreatment with CHCl; and NaOH.
To show that removal of cuticular
waxes would increase permeability,

TOBACCO SUCKER CONTROL

cuticle disks were soaked in chloroform,
a good solvent for cuticular waxes
(70), and in 1% NaOH. Although the
latter treatment was without effect,
soaking in chloroform increased the
penetration of & - isopropyl - & - chloro-
acetamide from 16 to 649;—almost the
equilibrium distribution—in the 4-hour
test period (Table V). The permeability
to the dye, however, was increased only
slightly.

These results show that the surfactants
tested, including commercial types, do
not increase the permeability of hydrated
leaf cuticle, and are not good solubilizers
of leaf waxes. The result with chloro-
form shows that inclusion of a solubilizer
in pesticide formulations where penetra-
tion is desired could increase at least ten-
fold the penetration rate and activity of
nonpolar compounds. The lack of ex-
cessive penetration of the fluorescein dye
after chloroform treatment of the cuticle
suggests that cutin is a major barrier to
the penetration of cuticle by polar com-
pounds. However, it is not established
that the chloroform treatment will com-
pletely remove nonpolar constituents
embedded or enmeshed intimately in the
cutin framework.

A possible disadvantage of the cuticle
disk test as used here is that the cuticle
disks are maintained and tested in
aqueous media and therefore represent
fully hydrated cuticle. Since hydrated
cuticle is considered more permeable
than that of plants under water stress

Inhibition of Tobacco Axillary Bud
Growth with Fatty Acid Methyl Esters

(7), surfactants could affect cuticle per-
meability in the field by influencing the
degree of hydration of cuticular tissue.
Similarly, the 40X concentration range
of sodium dodecyl sulfate tested in Table
II is only an approximation of the
field situation where evaporation ex-
poses the cuticle to increasing concen-
trations of surfactant.
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Experiments were conducted employing methyl esters of fatty acids with chain lengths

from C, to Cyis for the inhibition of axillary bud growth of tobacco.

Results from four

tobacco types showed that the methyl esters of fatty acids with eight to 14 carbon

atoms gave a high degree of inhibition.

also effective.

Methyl pelargonate and undecenoic acid were
Generally, the methyl ester of the Cy acid was the most effective,

effectiveness gradually being reduced with either increased or decreased carbon chain

lengths.

The exact mode of action of these fatty acid esters is not yet known.

Only the

meristematic and differentiating cells of axillary buds were destroyed when they came
in contact with these fatty acid esters.

IN toBacco production, decapitation
is a necessary process in obtaining
leaves with desired physical properties
and chemical composition. The con-
sequent growth of axillary buds, or
“suckers,” and the problem of inhibiting
such growth are of academic interest
and economic importance. A number
of compounds, synthetic or naturally
occurring, are known to be effective
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inhibitors of tobacco sucker growth
(3, 8, 9). Some compounds, however,
induce further metabolic changes which
are considered undesirable to leaf qual-
ity (2). Since many fatty acids and
esters have been found in tobacco plants
(4, 6), compounds of this group, if
effective as sucker control agents, would
be more desirable than other compounds
which are entirely foreign to the tobacco

plants. Methyl esters of fatty acids with
various carbon chain lengths were used
in this experiment to study their effec-
tiveness in sucker growth inhibition,

Materials and Methods

Four major types of tobacco (NVicotiana
tabacum L.} including Hicks, Catterton,
Burley 21, and Connecticut Broadleaf
were used. These plants were grown









no indication that the methyl esters of
fatty acids were translocated or me-
tabolized. The meristematic and dif-
ferentiating cells of axillary buds are
destroyed when in contact with these
fatty acid materials (7), whereas physio-
logically more mature cells are not dam-
aged under most conditions.

The occurrence of a wide variety of
fatty acids in the wobacco plant is well
established (6). In addition, many
fatty acids are found in tobacco seeds
(4). The methyl esters of fatty acids,
therefore, are not completely foreign
compounds to tobacco plants.

NITRATE IN FORAGE
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Red and ladino

Per cent nitrate increased in these legumes as

soil nitrogen was increased. The nitrate content of birdsfoot trefoil usually was never

more than a trace.
was high.

high in the young stages of growth.

THE nitrate (N(Qj3) content of plants
is of particular importance since con-
sumption of forage containing excessive
amounts can cause injury to livestock.
Species, stage of maturity, and soil
nitrogen level are important factors
influencing nitrate accumulation.
Numerous investigators have studied
nitrate accumulation in corn, sorghums,
cereal grains, tobacco, vegetables, and
weed species. Few studies have been
conducted on perennial forage species,
especially legumes, which have been
regarded as the least likely to store
nitrate. Crawford and Kennedy (4)
listed alfalfa among the nonaccumu-
lators. However, Olson and Whitehead
(9) reported that alfalfa and other forage
legumes contained “appreciable amounts
of nitrate” but gave no supporting data.
Case (3) reported that alfalfa con-
tained 0.11 to 0.669, KNOj; during a
year when corn contained 8.049, KNO;.
Tucker et al. (73) found 1.229;, KNO;
in alfalfa and 4.48%, KNO; in pigweed
growing together in the same field.
Kretschmer (6) found much less nitrate
in legumes than in oats and ryegrass.
Wilson (75) measured the expressed
sap of 56 plant species collected from a
variety of locations and conditions and

found that legumes sometimes contained
more nitrate than grasses.

Nitrate poisoning of livestock and
nitrogen dioxide silage gas formation
have been observed from grass-legume
silage, as well as from corn silage, in
certain years in drought areas of Wis-
consin. Peterson et al. (70) reported
that each of two 10- x 30- foot silos filled
with alfalfa and equipped with drain
basins gave off visible fumes of NO,
gas. High concentrations of gas were
detected from each silo.

No data were found regarding the
nitrate content of perennial forage
legumes at various stages of growth or
when fertilized with nitrogen. Some
data are available for perennial forage
grasses. Carey, Mitchell, and Anderson
(2) found that the nitrate content of
bromegrass increased markedly with
increasing rates of application of NH.-
NOgj fertilizer. Ramage (77) reported
that orchardgrass harvested in the very
early spring contained 0.08, 0.22, and
2.239, KNO; when fertilized with 100,
200, and 400 pounds of N per acre,
respectively.

This paper provides information on the
nitrate content of alfalfa, medium red
clover, ladino clover, birdsfoot trefoil,

YOL

Bromegrass contained large amounts of nitrate when soil nitrogen
Per cent nitrate decreased with advance in maturity in species where it was

and smooth bromegrass as influenced
by stage of growth and soil nitrogen
level.

Mdterial and Methods

Forage samples were from three
separate experiments. One set of sam-
ples was obtained during 1955 and 1956,
and was used also for other analyses
(7, 7, 14). Details of the experiment
and data on plant heights and hay
yields have been reported (74). The
herbage samples came from plots seeded
to Vernal alfalfa (Medicago sativa L.),
Canadian Common smooth bromegrass
(Bromus inermis Leyss.), a mixture of
these two species, Wisconsin Common
medium red clover (Trifolium pratense
L.), and Wisconsin Common ladino
clover (Trifolium repens L.). Samples
were obtained during 1955 from the first
crop beginning in early spring and from
the second crop following cutting on
June 15, and at each of six stages of
growth. This was repeated during
1956.

The second set of samples was obtained
during 1959, 1960, and 1961, and was
used also for other analyses (&, 72).
Details of the experiment and data on
plant heights and hay yields have been
given (72). Samples came from plots
seeded to Vernal alfalfa, Dollard medium
red clover, Oregon Common ladino
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