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Prior to seeding, we marked 32 pairs of sampling
quadrats (0.19 m? in each treated and control plot.
Sampling transects, at least 10 m apart, were located
perpendicular to the long axis of each treated and control
plot at 8 (White) or 16 (Jenkins and Wilcox) randomly
selected points. The total length of the transects was
divided by the number of sampling points (32) to
determine the distance between the sampling quadrats, A
random number between one and this inter-quadrat
distance specified the location of the initial sampling point
on the first transect. Subsequent sampling points were
separated by the predetermined inter-quadrat distance,
with distance counts carrying over from one transect to
the next.

One quadrat of each pair was protected by a bird-proof
exclosure. The pairs of sampling quadrats provided data
by which evaluations of treatment effectiveness were
made. We counted sprouts in sampling quadrats four to
five weeks after planting when the threat of bird damage
had passed. Sprout counts under exclosures gave
information on the expected number of sprouts in each
study plot. These were then compared to the numbers on
exposed quadrats to yield estimates of sprout loss. We
applied analysis of variance to compare sprout loss
between treatment and control plots within sites and to
compare sprout counts among sites (McKone and Lively
1993).

Growers provided seed which was already treated with
their usual fungicides and nutrients (Table 1). At the
Texas A&M University Agricultural Research and
Extension Center, we applied Kocide SD {furnished by
the manufacturer) to the seed in 50-Ib (23-kg) lots at the
rate of 8 fluid oz Kocide/100 Ib (1.1 ml/kg) seed. The
rice was poured into a cement mixer, and the Kocide SD
plus an equal amount of water were slowly added as the
mixer tumbled the rice. The rice was tumbled for five
minutes to ensure thorough mixing and drying. For each
study site, approximately 50 grams of rice were removed
from one 50-b lot prior to Kocide SD treatment.
Another 50-gram sample was taken from the same lot
immediately after treatment. Samples were stored in
sealed plastic bags and refrigerated for later analysis of
copper content (Mr. Bill Jackson, Kocide Chemical Co.,
Houston, TX). Kocide SD-treated seed was flown on dry
(i.e., not pre-soaked) at each site, and samples of the
treated seed (approximately 15 grams) were collected
opportunistically from the ground immediately after
seeding.

To analyze for copper content, 5-gram samples of seed
were placed in a beaker with 5 ml concentrated HNO, and
25 ml deionized water. This was boiled for two minutes
and then allowed to cool. The mixture was diluted to 100
ml, and the copper content was determined by atomic
absorption. Two 5-gram replicates were analyzed from
each sample of seed.

We determined feeding rates of birds in the test and
control plots were determined opportunistically throughout
the study. We watched actively feeding birds through a
25X spotting scope and recorded the number of rice seeds
eaten during timed feeding bouts.

1991--We selected four study sites in Ft. Bend
County, Texas, based upon growers’ willingness to
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cooperate and the expectations of bird damage. Growers
prepared sites according to local practices, and all rice
was drill-seeded.

At the seed treatment facilities of the Richmond
Irrigation District, rice was treated with Kocide SD (8
oz/cwt), Vitavax (2 oz/cwt), and Zn starter (4 oz/cwt).
We removed five random samples of about 50 grams each
from each lot of rice immediately before and immediately
after treatment with Kocide SD. We placed the samples
in plastic bags and sent them to Kocide Chemical
Company, Houston, Texas, for determination of copper
concentrations on the seed.

In rice fields seeded by air, seed density is highly
variable and unpredictable between control and treatment
plots and among quadrats within plots. Thus, sprout
counts on quadrats protected by exclosures are needed to
provide a basis for comparison with the counts in the
unprotected sampling quadrats. In contrast, seed and
sprout densities in dri.-seeded fields are relatively
uniform, and we felt it unnecessary to use an exclosure at
each sampling point. Instead, we assumed z common
initial seed density and directly compared sprout densities
in control and treatment plots.

We divided each treatment and control plot into four
equal-sized strata, and within each stratum, we randomly
located six sampling transects. Each transect consisted
of five randomly determined sampling points that we
marked with short plastic flags. Three to four weeks
after planting, we counted sprouts two meters from each
flag in & randomly determined direction. We used
analysis of variance to compare sprout counts between
treatment and control plots within fields, and to compare
sprout counts among sites (McKone and Lively 1993).

RESULTS
Copper,_Analyses

In 1990, the copper concentration on the rice seed
prior to Kocide SD treatment averaged 0.033 (range
0.009 to 0.077) mg Cu/g rice seed. Seed collected from
the fields immediately after sowing averaged 1.071 (range
1.024 to 1.140) mg Cuw/g seed. In 1991, untreated
Lemont and Maybelle rice seed averaged 0,010 (range
0.004 t0 0.017 and 0.013 (range 0,010 to 0.018) mg Cu/g
seed, respectively.  After treatment, Lemont and
Maybelle averaged 1.216 (1.073 to 1.314) and 1.135
(1.026 to 1.217) mg Culg seed, respectively.
Theoretically, rice seed treated with Kocide SD at the rate
of 8 fl. 0z/100 Ib rice should possess 1.23 mg Cu/g seed.

Damage Estimates
1990--Losses from the treated plots averaged 15.0%

compared to 26.6% from the control plots (Table 2), but
only at the Wilcox site was there statistical difference
between plots (E = 8.36; 1,90 df; P <0.01). Sprout
counts differed (FE = 20.42; 2,90 df; P = 0.05) among
the three sites.

1991--We found a significant difference (P < 0.05) in
the number of rice sprouts in treated and control plots
only at the Beard site (Table 3). Overall, sprout counts
differed (F = 89.35; 3,952 df; P < 0.001) among the
four sites.














