


chloroform extract dried under vacuum at room temperature.
The residue was redissolved in 5 ml. of chloroform and a
5-ul. sample was used for chromatography. Table I gives the
amounts of B extracted from each of the leaflets. No
significant differences (at the 5% level of statistical signif-
icance) in the amounts of B (on a fresh weight basis) were
found among the three leaflets of each leaf, indicating that the
amount of benomyl present in one of the leaflets gives a good
estimation of the amount in the other two. Consequently, the
stability of B was studied by analyzing leaflets over a time
period. In four replicate plants, one leaflet was removed from
each trifoliate leaf 1 day after treatment, the second was
removed 3 days after treatment, and the third was removed 7
days after treatment. The results of this study are presented
in Table II. A statistical analysis showed that B (expressed
on the basis of fresh weight) was not significantly altered at the
5% level of significance.

DISCUSSION

The bioautograph method is extremely sensitive, capable
of detecting less than 0.05 ug. of benomyl, while the agar
plate bioassay as used by Erwin er a/. (1968) will detect about
0.7 pg. in our experience. The bioautograph is also about
10-fold more sensitive than ultraviolet light for detection of
benomyl. The diameters of the zones of inhibition in our
bioassay ure linearly related to the log of the concentration of
the fungicide.

Since benomyl breaks down to compound B in agueous
solution within 4 days, one would expect to obtain only
compound B in plants after applying the fungicide in an
aqueous solution to the roots for 4 days. Compound B
appears to be stable in plants, at least for 6 days, but this
does not indicate it is unaltered in its distribution pattern
within leaves, or leaflets, during this period. Although
benomyl breaks down completely to compound B in aqueous
solution, the proportions of benomyl to B do not change in a
month’s time when the benomyl is dissolved in chloroform or
acetone. This difference in stability of benomyl in an aqueous
rs. a nonaqueous medium is to be expected since the break-
down reaction is hydrolytic. Although the method reported
here has been used only for benomy! and its breakdown
product, it could readily be adapted for quantitative measure-
ments of many other chemicals since the diameter of the spot
is dependent on diffusion. Theoretically, any organism

Table 1. Amounts of B(uG./G. Fresh Wt.) Extracted from
Leaflets of the First Trifoliate Leaves, of P. rulgariss

Plant
Leaflet 1 2 3 5
1 341 251 44 14
2 116 195 42 15
3 164 254 52 19

@ Leaflets were harvested simultaneously,

Table II. Amounts of B(uG./G. Fresh Wt.) Extracted from
Leaflets of the First Trifoliate Leaves of P. rulgaris®
Plant
Leaflet Day 1 2 3 4
1 1 209 274 212 44
2 3 214 210 304 39
3 7 207 220 310 38

@ One leaflet from each plant was harvested 1, 3, and 7 days following
the 4-day period of uptake of the fungicide.

whose growth is significantly depressed or enhanced by a
chemical could be used in a similar bioautograph for that
chemical.
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