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Where ponderosa pine was also used, approximately equal proportions of pine and
Douglas-fir germinants were noted in the ANTU and endrin treated plots. It was established
prior to seeding that 47% of the conifer seed mix (by count) was ponderosa pine, however,
58% of the germinated seedlings were pine. Since no germinate test was available for the
pine the variation may be due to seed viability differences between the two species.

] Tables 4 and 5 lead to the conclusion that endrin was best in giving adequate protection
in the California tests. Excluding endrin from the analysis and examining the six locations
in Oregon and Catifornia, however, indicates that ANTU seed did produce significantly more
seedlings than untreated seed. This experimental seed protectant definitely shows excellent
promise even though less effective than endrin.

Table 4, Statistically significant differences when analyzing numbers of seedlings per acre
for California locations only.

Treatment Average Number Seedlings Per Acre -
Control Plots 595 a%
Alpha-naphthylthiourea Plots 1160 a
Endrin Plots 3055 b

* Means followed by the same letter are not statistically significant from one another
at the 95% probability level, Least significant difference for control vs. endrin
plots = 1917, LSD for alpha-naphthylthiourea vs. endrin or contrel = 1660,

Table 5. Statistically significant differences when analyzing numbers of seedlings per acre
for all locatlions excluding endrin treatment.

Treatment Average Number Seedlings Per Acre
Control Plots 505
Alpha-naphthylthiourea Plots 977%

* The mean 15 statistically significant from the control at the 95% probability level.
Least significant difference (LSD)} = 349.

Differences in the number of germinants between the endrin treated seed and ANTU treat-
ment were greatest in the Klamath River site where deer mouse populations were extremely
high. One possible explanation for this difference is that endrin is highly toxic to deer
mice and, hence, both reductional control of the mouse population and seed repellency can
be accomplished with the use of endrin treated seed. This can have the tendency to exag-
gerate the efficacy of endrin. Endrin's lethal effects make rather inappropriate a com-
parison with nontoxic repellents.

DISCUSSION AND CONCLUSIONS

Laboratory studies have shown ANTU to be an aversive conditioning repellent that can
give Douglas-fir seed a high degree of protection from P. maniculatus and P. truei. The
efficacy is not limited to the genus Peromyscus, as studies on laboratory mice strongly
indicate. Since ANTU is effective on sunflower, Douglas-fir, and ponderosa pine seed, it
may hold promise for a wide variety of seed.

Since ANTU seed produced sbout twice as many germinants per acre as did untreated seed,
under a wide range of difficult operational field conditions, the compound merits considera-
tion as a potentially useful conditioning repellent for protecting conifer seed,

Still, endrin treated seed yielded significantly more germinants than either ANTU
seed or untreated seed. The reason may be the differing characteristics of ANTU and endrin
(Marsh et al,, in press). Birds, known predators of Douglas-fir seed {Hagar, 1960},
might have consumed ANTU seed with no aversion; and insects, suspected in some instances of
causing high field losses of seed (Laurence and Rediske, 1962), may be largely unaffected
by ANTU.

Field stocking data are very difficult to analyze as to varying treatment effects. The
number of seedlings reflects not only biological agents present but several physical
factors such as abnormal weather, soil type, aspect, and time of seeding (Kverno and
Hartwell, 1957; Strothman, 1971).
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