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ABSTRACT

Hexazi none [3-cyclohexyl-6-{dimethylamino)-l-methyl-1,2,5-triazine-

2,4, (IH,2H)~dione] was tested in the 2, 1, and 0.5 cc size pellet (10% ai)
against very smll stenms [average height, 1.97m; average ground l|ine dianeter
(ap), 2 cni of water oak, Quercus nigra L., at 1.12 and 2.24 kg/ha on a sandy
| oam soil. First year defoliation of water oak by the 0.5 cc pellet at 2. .24
kg/ha was significantly better than the 2 cc pellet at the sane rate (88% and
59% respectively). Defoliation by the 0.5 cc pellet at 1.12 kg/ha (63% was
as good as defoliation from the 2 cc pellet at 2.24 kg/ha. On the basis of

previ ous experiments, absolute kill of water oak in this study was calculated.
The 0.5 cc pellet at 2.24 kg/ha will result in kill of 56% of the small stens
in this study and the 2 cc pellet at this same rate wll kill 32% of the stens.

Reduction of the pellet size from 2 cc to 0.5 cc can result in product which
is nmore effective and nake its use feasible on sone sites where it is not

currently recomrended.

I NTRCDUCTI ON

Hexazi none has been tested, registered and wused throughout the South in
the 2 cc pellet fornulation (10% active ingredient) for both site preparation
and pine release. Wile it is very effective on nost of the woody conpetitors
found in southern pine forests, a mjor drawback in its wuse in forestry is its
i neffectiveness against small stens, i.e., those less than 1.2 cm dianmeter at
breast height. The current 24 (c) label in A abama recognizes this shortcom ng
and does not recomend hexazinone use against stenms smaller than 5 cm If a
way could he found tomake this chemical nore effective on small stenms while
keeping it in the gopild formulation, it would he very beneficial to forestry

UsSers.,

Di scussion of herbicides in this paper does not constitute recomendation
of their use or inply that uges discussed here are registered. If herbicides
are handled, applied, or disposed of inproperly, they can harm humans, domestic
animals, desirable plants, and pollinating insects, fish or other wildlife,

and my contamnate water supplies. Use herbicides only when needed and
handle them with care. Follow the directions and heed all precautions on the
container |abel.

Use of trades names is for the reader's information and convenience. Such

use does not constitute official endorsenent or approval by the US. Departnment
of Agriculture to the exclusion of any other suitable product.
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Tests conducted in 1978-1980 and previously reported (Mchael, 1980)
showed a trend toward increased oak Kkill when the pellet size was reduced from
the commercial size of 2 cc to 1 cc. While the differences were not gatisti-
cally significant, the 1 cc pellet gave higher average kills than the 2 cc at
nearly all rates tested in spring and sumrer.

Thi s paper reports the results of a study designed to conpare the
effectiveness of 0.5, 1, and 2 cc pellets against very small stens.

MATERIALS AND METHODS

The study area is | ocated near Auburn, Alabama, in the remants of a
loblolly pine (Finus taeda L.) stand that was destroyed by a hurricane in 1975.
The site has a few pines still standing but it is currently domnated by many
smal | stems (21,072/ha with an average GLD of 1.5 cn) nost of which are water
oak, (53.5% with some sweetgum Liquidanbar styraciflua i,,, (9.9%; sassafras,
Sassafras al bi dum (Nuttall) Nees, (7.9%; and Vaccinium sp. (12.3%

i nt erspersed. The soil is coarse to mediumwith 5-25 ¢y of sandy | oam over a
sandy clay |oam subsoil.

Hexazinone pellets containing 10% active ingredient in the 0.5 cc, 1 cc,
and the 2 cc size were appled to 0.4 ha plots at tw rates with four replica-
tions in a conpletely random zed design on My 25-June 10, 1980, for a total

of 28 plots (including untreated controls) (table 1). The 1 and 2 cc pellets
were supplied by E |. duPont de Nemours & Co. The 0.5 cc pellets were nade
by sawing the 1 cc pellet in half. The grid spacings used to obtain the

desired rates are in table 1. Exact grid spacings were obtained by draggi ng
nmeter tapes through the plots at specifed intervals and placing the pellets
on the ground at specified intervals. The treated plots received enough
rainfall (6 cnm) to activate the herbicide (as judged by the disappearance of
the pellets) by July 8  There was no rainfall during the application period.

Measurement plots of 0.01 ha were centered in each treatnent plot.
Because plots were contiguous, a 10 m border lay between nmeasurement plots.
Nithin neasurement plots, 25 small water oak stenms [average height, 1.97 m
GD 2 cnl were randomy tagged with nunbered netallic |abels.

Treatnment effectiveness was evaluated in COctober 1980. Defoliation was
estimated to the nearest 10% and recorded for each tagged specinen. The data
on percent defoliation were then subjected to analysis of variance and
Duncan's Multiple Range Test at the .05 level.

RESULTS AND DI SCUSSI ON

The three sizes of hexazinone pellets were tested at two rates., The
lover rate, 1.12 kg ai/ha, is that reconmended for site preparation in Al abama
for easily controlled species on sandy |oam soil. The higher rate, 2.24 kg
ai/ha, is that recommended for site preparation in Alabama for difficult to
control species on sandy clay |oam soils. Wiile water oak is an easy to
control  species, stems smaller than 5 cm DBH are difficult to control wth
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the 2 cc pellet. The defoliation results fromthis study are in tahle 2. For
both rates the 0.5 cc pelict perfornmed better than the commercially avail able
2 cc pellet and the difference was significant at the ,05 level for the higher
rate. The 0.5 cc pellet treatments resulted in as good defoliation as the

2 cc pellet at 1/2 the rats, Another inportant feature which was not
quantified but was readily apparent during inspection of the plots is that
manv vines, principally Lonicera japonica Thunberg, Rubus sp, and Vitis sp.,
whi ch were present on gll »nlots initially were controlled to a very high
degree on the 0.5 cc plots. There was essentially no control of these species
on the 2 cc plots.

Wiile defoliation is the parameter often nmeasured in herbicide tests,
the percent of stems killed is the determning factor in evaluating the success
of a herbicide treatnent for site preparation. The final kill is wusually
related to the degree of defoliation. The percentage of the small oak stens
killed in this test can be estimated fromthe nunber that were conpletely
defoliated by the end of the first grow ng season. Hexazinone treated plants
typically defoliate and a1 least partially refoliate |-2 tines during the first
growi ng season following treatnent. Stenms that die usually do so during the
second growing season. in previous unreported studies, the nunber of water oaks
dead at the end of the sccond growi ng season was 95% of the nunber that
conpletely defoliated during the first growi ng season follow ng treatnent
(fig. 1). Using 95% it is possible to calculate the percent kill resulting
from the treatments in this test (table 3).

The predicted kill fxom all treatnments is about the sane except for the

2.24 kg ai/ha rate of the 9.5 cc pellet projected to result in the kill of
56% of all small water oak stems in this study.

Reduci ng the size of the hexazinone pellet to 1/4 of the currently
mar ket ed size (2 cc) would result in a product ahpout 75% more effective at the
higher rate. This enhsucement of effectiveness is nresumbably due to the large
nunber of pellets available for distribution and the resulting higher probability

of contact wth root systems of snmall hardwoods. Reducing the pellet size to
0.5 cc would increase the wusefulness of hexazinone pellets in forestry in two
ways. First, it would give potential control of some vines, notably Ionicera
sp. which are often a problem during regeneration. Second, it would make the

hexazi none pellet wuseful against small stems and thereby expand the nunber of
sites where its use could be recommended.
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Table 1. Average pellet weight, size and grid dinensions for rates of
hexazinone applied to sandy loam soil in the conparison of 0.5,
1, and 2 cc pellets on small stems of water oak in 1980

Pellet Size Pel let  \eight Rat e Gid Dinensions

(ce) (grams) (kg ai/ha)} (m}

0.5 0.89 1.12 0.9 x 0.9
2.24 0.6 x 0.6

1.0 1.91 1.12 1.3 x 1.3
2.24 0.9 x 0.9

2.0 4.02 1.12 1.9 x 1.9
2.24 1.2 x 1.2

Table 2. Percent defoliation of water oak three nonths after hexazi none
treatment for site preparation in July 1980 on a sandy |oam soil

Pellet Size Rat e Defoliationl/
(cc) (kg ai/ha) (%)
0.5 1.12 62.5 ab
2.24 87.9 a
1.0 1.12 55.9 b
2.24 68.9 ab
2.0 1.12 57.4 b
2.24 59.2 b
Control 0.00 1.4 ¢

l/Nurrbers followed by the sane letter are not significantly different at the
.05 level by Duncans' Miltiple Range Test.

Table 3. Percent of water oak stems that will die during the next grow ng
season as a result of hexazinone treatnent

Pellet S ze Rat e Per cent

(cec) (kg ai/ha)

0.5 1.12 24
2.24 56

1.0 1.12 24
2.24 30

2.0 1.12 27
2.24 32
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Figure 1. Comparison of the number of water oaks in defoliation categorie:
and 2 growing seasons (1979 and 1980 respectively) after hexaz
treatment &1t a sandy loam soil.



