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(Ugochukwa and Wain, 1965). Also, in the presence of light, bromoxy-
nil was decomposed and formed polyphenols and a colored polymeric ma-
terial (Plimmer, 1970). It seems likely, therefore, that the dehalo-
genation of the intact molecule or some derivative may occur, such that
hydroxybenzoic acid could be.formed. The formation of a molecule which
would fit easily into the chorismic acid pathway seems likely. Thus,
the amino acids, tyrosine and phenyalanine, could eventually be pro-
duced using the carbon structure of the parent bromoxynil. This would
explain the incorporation of both l4c_1abeled forms into the residue
of wheat and the activity found at the origin of the chromatographs.
Most plant constituents are subject to degradation with subse-
quent evolution of COy in normal respiration. In the 1ight net carbon
exchange is usually positive, i.e. more CO; is assimilated in photo-
synthesis than is released in respiration. However, net carbon ex~
change is negative during the dark when there is no photosynthesis.
The speed and diurnal fluctuations of 1I‘CO?_ evolution by wheat treated
with l4c-labeled bromoxynil, as reported by Schafer and Chilcote
(1970b); suggest that net carbon exchange is implicated. They reported
that the accumulated evolution of 14002 over a 10.5 day period was
linear, and the nighttime evolution was greater than the daytime
evolution. The diurnal flucations coincide with decreased net carbon
exchange at night and thus evolvement of respired 1I‘CO?_ from bromoxy-
nil which has been transformed earlier into a normal plant constituent.
. The speed of CO, evolution also suggests a tie up of the 1I‘C in’ normal
plant constituents, and respiration in the normal manner. If the

plant was releasing 1I‘CO?_ directly from the parent compound, 1“CO?_
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evolution would have been greatest immediately following 14C-cyano-

labeled bromoxynil application while a high concentration of léc-

bromoxynil was available.



Microradioautographic and Anatomical Observations of Wheat and
Fiddleneck Grown in Two Temperature Regimes and Treated with lac-

Labeled Bromoxynil

Introduction

An understanding of the physiological action of a herbicide is
not éomplete without the knowledge of the exact site of action and/or
its transport within the tissue(s) affected (Radwan, Stocking, and
Currier, 1960). The technique of microradioautography has been used
extensively in the study of radioactive labeled substances distributed
within the plants and animals. However, only limited use has been
made of this technique in herbicide investigations (Strang and Rogers,
1971).

In the present study‘an effort was made to use existing equipment
to produce microradioautographs for study of the intercellular movement

of bromoxynil in the leaf tissue of fiddlemeck and wheat.

Materials and Methods

Fiddleneck and wheat plants were germinated, transplanted, and
grown at two temperatures, according to the conditions set forth in
Section II. Radioactive bromoxynil labeled with 14¢ in the fing or
cyano group was applied in spray form with the apparatus described in
Section III. Application rate, volume, and specific activity of the
herbicide were identical to that described in Section IV. Each
treatment was replicated twice, one plant per replication.

The foliage from each plant was excised from the roots 24 hours

after application of the herbicide. Each excised plant was placed on
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a Whatman No. 1 filter pad. The pad plus the foliage was placed on
the back side of a 10 cm petri dish. A piece of organdy and a nylon
screen were placed over the plant. The screen and the organdy were
stretched tightly and held in place with a 10 cm embroidery ring.
The complete apparatus was dipped in liquid nitrogen for ca 5 seconds
and quickly transferred to a freeze dryer vacuum chamber precooled to
-35 C and containing CaS0; as a desiccant. A vacuum of 2 u of mercury
was pulled and held for 2 days. The chambér was then sealed and left
for 2 weeks to insure drying.

After 2 weeks, the chamber was allowed to warm to laboratory
temperature before breaking of the seal. The plants were allowed to
equilibrate with laboratory humidity before further handling. Leaf
sections ca 5 mm in length were carefully cut from the dried plants
and embedded in paraplast at 50 C. The paraplast was tested for
radioactivity by liquid scintillation, but only a slight amount was
found.

The embedded 5 mm leaf sections were placed on sectioning blocks
and sectioned at 12 u. Sectioning occurred at 4 C. The 12 u sections
were placed in small drops of water on slides which previously had
been dipped in gelatin chrome alum adhesive (Jensen, 1962). The mount-
ed slides were allowed to dry on a warming plate. The paraplast was
removed from the section with a xylene rinse and flushed with 100% eth-
anol. (These solutions were not tested for radioactivity.) The slides
were coated with Ilford K-5 liquid photographic emulsion according to
the technique described by Jensen (1962) with slight modifications re-

commended by Dr. Fred Rickson of the Botany Department of Oregon State
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University,

The procedures (carried out in a darkroom) were as follows: The
Ilford K-5 emulsion was diluted 1:1 with distilled water and placed in
a small flask. The flask and mixture were warmed to 45 C for 15 min-
utes and swirled intermittenly to insure complete mixing. The diluted
emulsion was allowed to cool for approximately 30 minutes, at which
time it was poured into a thin flask especially designed for slide
dipping. The flask was suspended in a second water bath (35 C) by
means of a plexiglass lid with holes cut to size for the flask.

The previously prepared slides were dipped into the diluted emul-
sion two at a time, back to back. They were then separated and hung
to dry in a light-tight darkroom cabinet for 24 hours, after which they
were stored in black slide boxes containing a capsulated desiccant.

The boxes containing the dipped slides were wrapped in black plastic
tape and tin foil. To minimize fogging of the emulsion the temperature
of storage was 4 C (Sawicki, Ostrowski, and Rowinski, 1968).

At monthly intervals up to four months, representative slides were
removed and developed in D19 for three minutes, washed in 1% acetic
acid for 20 seconds, fixed in Kodak fixer with hardener for five min-
utes, and washed in tap water for 30 minutes.

The developed slides were air dried. The sections were stained
for five minutes in 1% toluidine blue, buffered at pH 4 with acetic
acid-sodium acetate buffer, distalned by dipbing in 50% ethanol and
mounted in permamount. Sections were then examined at 100X and 250X for

developed silver grains.
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Results and Discussion

The plant sections from all treatments had no developed silver
grains over and above the background level of the non-treated controls.
The reason for no detectable activity may have been one or more of the
following:

1. too low of specific activity was initially applied;

2. the radioactivity was not bound to cellular constituents in

sufficient quantity to expose the silver grains; and/q;

3. the radioactivity was removed by the paraffin, xylene,

and/or the ethanol.

The extractability of the activity is consistant with the -
previously described findings in which a high percentage of the
radioactivity was removed by a sequence of extraction solvents of
water, ethanol, and petroleum ether.

Other researchers have achieved satisfactory microradioautographs
in investigations with l4c-1abeled herbicides using freeze-sectioning
followed by freeze-drying of the sectioned material (Strang and
Rogers, 1971 a and b). This type of equipment should be available
before microradioautograph. studies with organic soluble herbicides
are undertaken in the future.

Some interesting observations can be made by examining the
cross sections of wheat and fiddlgneck. Figures 16 through 19 illus-
trate the type of leaf anatomy found in wheat and fiddleneck grown at
two temperatures. Fiddleneck displays the normal dicotyledonous leaf

structure with large intercellular spaces. Wheat on the other hand



-Figure 16. Leaf section taken approximately 1.27 cm back

from the leaf tip of cold grown fiddleneck
plants magnified 250X.




Figure 17.

Leaf section taken approximately 1.27 ecm back
from the leaf tip of warm grown fiddleneck
plants magnified 250X.
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Figure 18. Leaf section taken approximately 1.27 cm back

from the leaf tip of cold grown wheat plants
magnified 250X.
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Figure 19. Leaf section taken approximately 1.27 cm back
from the leaf tip of warm grown wheat plants
magnified 250X.




exhibits a much tighter net leaf cellular structure.
Also, cold grown fiddleneck leaves are thicker than the cor-
responding warm grown plants. This 1s consistant with the higher

specific leaf weight of cold grown plants demonstrated in Section II.
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Table 11. Analysis of variance for selected comparisons between warm and cold grown fiddleneck or
wheat treated with either l4C-ring- or 14C—cyano—labeled bromoxynil. The data analyzed
were expressed as percent of the total activity recovered from the foliage and found in
each fraction. The letter E with the accompanying number to the right of each value de-
notes the exponent of 10 by which that value must be multiplied to obtain the actual mean

square.
Mean Square
Water Ethanol Petroleum
Source df Wash Extract Extract Ether Extract Residue
Comparison 111 x 121%%%*
Temperature 1 8.28 E 2%%* 1.48 E 3%%* 9.85 E 1%%* 2.50 E-2 2.25 E-2
Reps 1 1.67 E 2 8.08 E 2 2.50 E 2%* 2.25 E-2 2.25 E-2
Temp x Reps 1 5.22 E1 1.03 E 2 1.11 E1 1.00 E-2 3.03 E-1
Error : - 12 6.57 E1 1.06 E 2 7.11 EO 3.96 E-2 2.59 E-1
Comparison 112 x 122
Temperature 1 1.10 E 2% 1.37 E 3*%% 1.29 E 3% 4,00 EO 1.31 E 2*%%
Reps 1 2.12 E1 5.09 E 2 8.87 E 2 5.29 E O 1.41 E-1
Temp x Reps 1 4.97 E 1 6.00 EO 8.60 E1 3.61 EO 4,10 EO
Error 12 1.92 E1 5.84 E 1 6.65E1 9.49 E-1 1.78 E O
Comparison 211 x 221
Temperature 1 7.32 E 2%%* 7.78 E 2%% 9.17 E 1** 7.48 E 1 2.25 E-2
Reps 1 2.61 E 3%% 3.09 E 3*%* 1.64 E 2%%* 6.72 E 1 2.50 E-3
Temp x Reps 1 3.61 EO 2.50 E-1 7.01 E 1%* 5.18 E 1 4.00 E-2
Error 12 2.91E1 6.59 E1 3.53 EO 6.81 F 1 2.79 E-2
Comparison 212 x 222
Temperature 1 2.33 E 2%% 7.52 E 2%* 5.03 E 2% 5.26 E-1 1.21 E 2
Reps 1 2.57 E 2%% 3.58 E 2% 1.87 E1 2.81 EO 4.00 E-2
Temp x Reps 1 2.58 E 1 2.53 E1 6.13 F O 6.25 E~4 5.29 EO
Error 12 1.33 E1 5.36 E 1 5.73 E 1 4.84 E-1 7.82 E-1
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Table 12. Analysis of variance for selected_ comparisons between warm and cold grown fiddleneck or wheat
treated with either 14C-ring-— or C-cyano-labeled bromoxynil, Data analyzed were expressed
as dpm. The letter E with the accompanying number located to the right of each value denotes
the exponent of 10 by which that value must be multiplied to obtain the actual mean square,

Mean Square

Source df Foliage Root Total

Comparison 111 x 121

Temperature 1 2,95 E 7% 1.02 E 3 2.91 E 7%
Reps ' 1 8.82 E 7 3.82 E 4%% 8.46 E 7%%
Temp x Reps 1 1,51 E 6 7.02 E 2 1,45 E 6
Error 12 3.67 E 6 2,58 E 3 3.73 E 6
Comparison 112 x 122 .
Temperature 1 1.67 E 7%% 9,02 E1 1,66 E 7%%
Reps 1 1.44 E 7 1.07 E 5%% 1.20 E 7%
Temp x Reps 1 6.71 E 6 1.89 E 3 6.94 E 6%
Error 12 1.40 E 6 3.74 E 3 1.39 E 6
Comparison 211 x 221
Temperature 1 1,16 E 7 5.40 E 3 1,21 E 7
Reps 1 1.74 E 8%* 2,92 E 4 1,69 E 8%%
Temp x Reps 1 1.21 E 6 3.2 E 4 1.64 E 6
Error 12 2,81 E 2,11 E 4 2,63 E6
Comparison 212 x 222
Temperature 1 1,33 E 7 1,51 E 4 1.42 E 7
Reps 1 1,083 E 8 2,49 E 4% 1,05 E 8%%
Temp x Reps 1 1.09 E 5 3.75 E 3 7.34 E &4
Error 12 1,07 E 7 3.62 E 3 1.09 E 7
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Table 13. Analysis of variance for selected comparisons between fiddleneck and wheat grown at two
temperature regimes and treated with either l4c~ ring- or l4C-cyano-labeled bromoxynil.
The data analyzed were expressed as percent of the total activity recovered from the
foliage and found in each fraction. The letter E with the accompanying number to the
right of each value denotes the exponent of 10 by which that value must be multiplied to
obtain the actual mean square.
Mean Square
. Water Ethanol Petroleum
Source df Wash Extract Extract Ether Extract Residue
Comparison 111 x 112
Species 1 5.39 E 2%% 2.74 E 2 5.11 E 2%% 1.28 E 1%%* 1.85 E 2%*%*
Reps 1 1.66 E 1 3.69 E 2 2.72 E 2%%* 1.06 E-1 1.00 EO
Species x Reps 1 2.64 EO 8.10 E-1 1.60 E1 5.63 E-3 1.96 EO
Error . , 12 4,09 E 1 8.93 E1 2,63 E1 2.62 E-1 1.73 EO
Comparison 121 x 122 .
Species 1 1.72 E 3%% 2.26 E 2 2.36 E 3%% 3.16 E 1%*%* 5.41 E O**
Reps 1 1.81 E1 1.01 E 3#%%* 8.47 E 2%% 4,52 E O 2.26 E-1
Species x Reps 1 2.53 E 2% 4.59 E 1 9.90 E 1 4,31 EO ~1.383 EO0
Error 12 4,04 E 1 7.52 E1 4,73 E 1 7.27 E-1 3.05 E-1
Comparison 211 x 212
Species 1 4.58 E 2%% 2,96 E 2 9.89 E 2%% 3.60E 1 1.71 E 2%%
Reps . 1 9.03 E 2%% 1.19 E 3 1.96 E 2 7.31 E1 9.51 E-1
Species x Reps 1 3.65 E 2%%* 4,24 E 2 5.18 E1 4,69 E 1 1.27 EO
Error 12 2.79 E 1 1.05 E 2 3.23 E 1 6.82 E1 6.81 E~-1
Comparison 221 x 222
Species 1 1.10 E 3** 2.80 E 2%% 1.96 E 3%%* 1.14 E 1%* 4,95 E 0%*
Reps 1 1.37 E 3%%* 1.60 E 3*% 9.92 EO 1.76 E O 1.27 E 0O%%
Species x Reps 1 2.54 E 2%* 2.58 E 2%=* 1.69 EO 1.06 E~-1 1.89 E 0%*
Error 12 1.45 E 1 1.48 E 1 2.85 E1 3.71 E-1 1.28 E-1
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Table 14. Analysis of variance of selected comparisons between fiddleneck and wheat grown at two tempera-
ture regimes and treated with either “7C-ring- or 4C-cyano—labeled bromoxynil. Data analyzed
were expressed as dpm., The letter E with the accompanying number located to the right of each
value denotes the exponent of 10 by which that value must be multiplied to obtain the actual
mean square,

Mean Square

Source df Foliage Root Total

Comparison 111 x 112

Species 1 3.67 E 6 1,96 E 3 3.50 E 6
Reps 1 7.23 E 7%* 6.39 E 4%* 6.81 E 7%*
Species x Reps 1 4,48 E 6 9,46 E 2 4,61 E 6
Error , 12 3,75 E 6 2,38 E 3 3,78 E 6
Comparison 121 x 122
Species 1 3.27 E S 4,73 E 2 3.03 ES
Reps 1 2,19 E 7%* 7.28 E 4%* 1,95 E 7%*
Species x Reps 1 1.21 E 7% 1.02 E 4 1.28 E 7*
Error 12 1.32 E 6 3.95E 3 1.35 E 6
Comparison 211 x 212
Species 1 1.96 E 6 4,62 E 3 1.77 E 6
Reps 1 1,57 E 8*%* 1.10 E 4 1.54 E 8%*
Species x Reps 1 3.12 E 6 1.30 E 4 3.53 E6
Error 12 1.13 E 2,16 E 4 1.11 E 7
Comparison 221 x 222 )
Species 1 2,69 E 6 3,52 E 2 2,63 E 6
Reps 1 1.23 E 8%* 5.01 E 4%% 1.18 E 8%*
Species x Reps 1 9.96 E 5 1.62 E 4% 7.59 E 5
Error 12 2,25 E 6 3,02 E 3 2,31 E 6
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Table 15. Analysis of variance for selected comparisons between l4C-ring- and 14c-cyano-labeled
bromoxynil treated fiddleneck or wheat grown at either of two temperature regimes. Thée -
data analyzed were expressed as percent of the total activity recovered from the foliage
and found in each fraction. The letter E with the accompanying number to the right of
each value denotes the exponent of 10 by which that value must be multiplied to obtain
the actual mean square.

Mean Square

Water Ethanol Petroleum
Source df Wash Extract Extract Ether Extract Residue
Comparison 111 x 211
l4c-10cation 1 6.81 E-1 7.06 E 1 8.10 E-1 7.87 E 1 1.06 E-1
Reps 1 7.52 E 2%% 1.35 E 3** 2.84 E 2%% 6.12 E 1 7.56 E-2
Chemical x Reps 1 4,72 E 2% 3.39 E 2 1.90 E 1 5.74 E 1 1.56 E-2
Error 12 6.32 E 1 1.31 E 2 6.84 E O 6.80 E 1 7.73 E-2
Comparison 112 x 212
l4c-10cation 1 7.02 E O 8.19 E 1 6.32 E 1 4.90 E-1 7.22 E-1
Reps 1 4.49 E 1* 2.89 E 2 1.86 E 2 1.10 EO 5.06 EO
Chemical x Reps 1 1.81 E 1 9.61 EO 4,69 E 1 4,22 E-1 2.25 E-2
Error 12 5.64 EO 6.29 E 1 5.18 E 1 4,87 E-1 2.34 EO
Comparison 121 x 221
l4c-10cation 1 8.10 E-1 4,73 E 1.56 EO 7.56 E-2 1.06 E-1
Reps 1 1.34 E 3%% 2.24 E 3*%% - 1,39 E 2%% 2.76 E-1 2.26 E-1
Chemical x Reps 1 2.68 E 2% 7.70 E 1 5.40 E 1%%* 2.26 E-1 5.06 E-2
Error 12 3.16 E 1 4.09 E 1 3.79 EO0 1.53 E-1 2.10 E-1
Comparison 122 x 222
l4c-location 1 5.51 E 1 2.26 E-1 3.02 E1 3.90 E O 1.81 E-1
Reps 1 2.23 E 1 5.99 E 2%% 4.18 E 2% 8.56 E 0* 4.31 E O**
Chemical x Reps 1 2,68 E 2%% 2.76 E-1 3.46 E 2% 1,63 EO 1.81 E-1
Error 12 2.69 E 1 4.90 E 1 7.20 E 1 9.46 E-1 2.23 E-1

L6



Table 16. Analysis of variance for selected comparisons between 14C-ring- and 14C-cyano-labeled bromoxynil
treated fiddleneck or wheat grown at either of two temperature regimes. Data analyzed were
expressed as dpm, The letter E with the accompanying number located to the right of each value

denotes the exponent of 10 by which that value must be multiplied to obtain the actual mean
square,

Mean Square

Source df Foliage Root Total

Comgzrison 111 x 211

C-location 1 1.36 E 6 1,19 E 4 1.62 E 6
Reps 1 1.55 E 8%* 1.13 E 4 1.53 E 8%%
Chemical x Reps 1 3.34 E 6 1.33 E 4 3.78 E 6
Error 12 4,80 E 6 1.91 E 4 4,62 E 6
Comgarison 112 x 212
4C-location 1 2,82 E 6 1.76 E 4 3.28 E 6
Reps 1 7.34 E 7% 6.31 E 4% 6.92 E 7*
Chemical x Reps 1 4,74 E 6 1.04 E 3 4,89 E 6
Error 12 1.02 E 7 4,90 E 3 1.03 E 7
ComEarison 121 x 221 )
4C-location 1 1.01 E 7% 1.23 E 1 1.02 E 7%
Reps 1 1.02 E 8%¥* 6.76 E 4%% 9.72 E 7%
Chemical x Reps 1 3.83 E6 8.28 E 3 3.48 E 6
Error 12 1.69 E 6 4,52 E 3 1.75 E 6
ComEarison 122 x 222
4Cc-location 1 4,47 E 6 2.50 E-1 4,47 E 6
Reps 1 3.19 E 7%* 5.45 E 4%% 2,93 E 7%
Chemical x Reps 1 1,97 E 7%% 1.88 E 4% 2,09 E 7%%
Error 12 1.88 E 6 2.46 E 3 1.91 E 6
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Identification for Tables 11 through 16.

*Significant at five percent level of probability.

x%Significant at one percent level of probability.

#%%xTdentification of comparisons are as follows, left to right: 1l4c-1abel location (1 = ring, 2 =

cyano); temperature (1 = warm, 2

cold); and species (1 = fiddleneck, 2 = wheat).
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Table 17. Percentage of activity recovered from the foliage of fiddleneck and wheat plants grown at
two temperatures and treated with l4C-ring~ or l4C-cyano-labeled bromoxynil. See end of
table for meaning of identification.

Water Ethanol Petroleum Total

Identification* Wash Extract Extract Ether Extract Residue Foliage
11111 26.1 65.7 7.8 0.1 0.3 100.0
11112 9.9 83.7 5.8 0.1 0.5 100.0
11113 12.8 79.9 7.0 0.0 0.2 100.0
11114 32.1 54.0 13.1 0.6 0.2 100.0
11121 14.0 74.7 11.1 0.0 0.2 100.0
11122 23,2 61.3 14.0 0.3 1.2 100.0
11123 29.0 52.0 18.6 0.0 0.4 100.0
11124 26.1 58.7 15.0 0.0 0.2 100.0
11211 8.2 64.4 15.0 2.5 9.9 100.0
11212 9.5 54.7 29.3 2.3 4.2 100.0
11213 9.7 67.5 11.9 1.8 9.0 100.0
11214 10.3 65.4 14.7 1.5 ‘8.1 100.0
11221 11.8 50.6 29.3 1.5 6.8 100.0
11222 9.1 51.5 32.6 1.2 5.7 100.0
11223 14.1 46.8 28.9 3.1 7.1 100.0
11224 7.6 62.9 21.1 1.5 6.8 100.0
12111 21.0 66.6 10.5 0.2 1.8 100.0
12112 30.4 57.3 12.1 0.0 0.2 100.0
12113 29.1 60.1 10.7 0.0 0.0 100.0
12114 43.5 42.6 13.6 0.3 0.0 100.0,
12121 41.2 38.9 19.7 0.0 0.3 100.0
12122 45.7 29.4 24.9 0.0 0.0 100.0
12123 34,7 45.5 19.4 0.4 0.0 100.0
12124 42,7 35.7 21.2 0.0 0.3 100.0
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Table 17. Continued

Water Ethanol Petroleum Total
Identification* Wash Extract Extract Ether Extract Residue Foliage

12211 16.4 48.4 28.8 5.3 1.1 100.0
12212 17.6 31.2 47.9 2.6 0.7 100.0
12213 17.3 48.7 28.1 5.0 0.9 100.0
12214 21.5 54.7 19.3 3.0 1.6 100.0
12221 12.4 25.8 58.6 1.3 1.8 100.0
12222 19.4 31.5 46.9 0.9 1.2 100.0
12223 16.4 32.8 45.3 3.1 2.4 100.0
12224 1.3 42.9 51.4 2.2 2.2 100.0
21111 8.5 86.1 4.7 0.3 0.4 100.0
21112 4.7 57.6 4.5 33.1 0.1 100.0
21113 17.5 72.8 9.5 0.1 0.1 100.0
21114 8.4 86.8 4.5 0.2 0.2 100.0
21121 22.3 59.2 18.0 0.0 0.5 100.0
21122 40.0 42.1 15.4 2.3 0.3 100.0
21123 35.6 47.7 16.4 0.0 0.3 100.0
21124 39.5 44,1 15.8 0.6 0.0 100.0
22111 22.9 60.9 14.3 1.6 0.4 100.0
22112 23.9 62.3 13.6 0.0 0.1 100.0
22113 24.6 58.6 16.2 0.2 0.4 100.0
22114 18.0 66.7 15.0 0.2 0.0 100.0
22121 47.6 36.4 16.0 0.0 0.0 100.0,
22122 45.7 33.8 . 20.5 0.0 0.1 100.0
22123 52.9 31.4 “715.5 0.0 0.1 100.0
22124 49.1 34,7 16.0 0.0 0.2 100.0
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Table 17. Continued

Water Ethanol Petroleum Total
Identification* Wash Extract Extract Ether Extract Residue Foliage
21211 6.2 67.9 16.0 . 1.2 8.7 100.0
21212 8.3 67.1 15.7 1.3 7.6 100.0
21213 11.5 42.0 36.3 2.6 7.6 100.0
21214 T 8.5 50.7 32.5 2.9 5.3 100.0
21221 17.4 49.7 26.1 0.7 6.1 100.0
21222 13.2 49,1 31.4 0.9 5.4 100.0
21223 15.3 46.9 28.7 1.8 7.3 100.0
21224 10.5 54.2 27.9 1.2 6.2 100.0
22211 19.6 49.4 27.9 2.5 0.6 100.0
22212 9.2 36.5 51.2 2.5 0.6 100.0
22213 14.5 50.1 32.8 1.7 0.9 100.0
22214 11.6 46.9 38.4 2.7 0.5 100.0
22221 17.8 35.5 41.4 2.5 2,7 100.0
22222 25.1 33.9 39.1 0.8 1.1 100.0
22223 26.7 31.2 38.1 2.0 2.0 100.0
22224 27.5 34.4 35.4 0.8 1.8 100.0

*Identification columns left to right are as follows: l4c-1abel location (1 = ring, 2 = cyano) ;
temperature (1 = warm, 2 = cold); species (1 = fiddleneck, 2 = wheat); replications (1 and 2); and
observations (1-4).
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Table 18. Calculated dpm recovered from the foliage of fiddleneck and wheat plants grown at two
temperatures and treated with l4C-ring- or 14c-cyano-labeled bromoxynil. See end of
table for meaning of identification.

. Water Ethanol Petroleum Total
Identification%* Wash Extract Extract Ether Extract Residue Foliage

11111 824 2072 245 4 9 3154
11112 333 2816 196 2 17 3364
11113 363 2264 198 0 7 2832
11114 2830 4761 1151 53 20 8815
11121 1006 5386 801 0 16 7208
11122 2295 6081 1391 26 119 9912
11123 3034 5431 1941 0 44 10449
11124 3088 6952 1775 0 26 . 11840
11211 420 3280 762 129 503 5094
11212 469 2685 1439 115 204 4912
11213 403 2793 ' 493 73 374 4136
11214 456 2894 651 . 67 359 4427
11221 1029 4399 2550 © 127 590 8696
11222 886 5037 3189 114 561 9786
11223 941 3133 1935 207 474 6691
11224 470 3885 1304 95 420 6173
12111 130 413 65 1 11 620
12112 714 1343 283 0 5 2345
12113 744 1536 273 1 0 2554
12114 1848 . 1808 577 14 1 4248,
12121 . 2792 2634 1335 0 18 6779
12122 “' 3254 2099 1775 0 0 7128
12123 1884 2471 1053 24 0 5432
12124 2883 2414 1435 0 21 6752
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Table 18. Continued

Water Ethanol Petroleum Total

Identification* Wash Extract Extract Ether Extract Residue Foliage
12211 656 1938 1156 211 46 4007
12212 1037 1845 2830 151 42 5905
12213 544 1530 883 157 28 3142
12214 542 1380 486 76 40 2524
12221 597 1237 2812 62 88 4796
12222 794 1290 1921 39 50 4094
12223 640 1281 1766 119 95 3900
12224 68 2230 2675 115 115 5203
21111° 234 2364 130 7 10 2745
21112 217 2639 205 1518 6 4585
21113 887 3689 479 6 6 5067
21114 371 3853 201 8 7 4440
21121 2569 6813 2066 0 59 11507
21122 3398 3582 1308 194 23 8503
21123 5185 6937 2394 0 41 14557
21124 4276 4777 1710 65 0 10827
22111 1042 2772 653 72 16 4555
22112 661 1725 377 0 4 2767
22113 636 1514 418 6 10 2584
22114 416 1543 348 5 1 2313
22121 4125 3158 1385 0 0 8669,
22122 3127 2312 1402 0 6 6847
22123 5402 3209 1587 0 12 10209
22124 5232 3695 1704 0 18 10650
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Table 18. Continued

Water Ethanol Petroleum Total

Identification* Wash Extract Extract Ether Extract Residue Foliage
21211 155 1704 401 30 219 2509
21212 187 1511 353 30 170 2251
21213 885 3219 2784 196 586 7670
21214 439 2610 1674 151 271 5145
21221 1141 3269 1717 48 398 6574
21222 550 2046 1307 39 225 4167
21223 2566 7893 4833 295 1231 16817
21224 1205 6236 3211 141 710 11504
22211° 484 1216 687 61 16 2464
22212 268 1069 1497 74 18 2926
22213 317 1094 717 37 19 2184
22214 390 1574 1288 89 17 3358
22221 1703 3399 3966 243 262 9573
22222 2442 3300 3803 82 103 9730
22223 1621 1890 2310 123 121 6065
22224 1578 1971 2030 44 105 5728

*Identification columns left to right are as follows: l4c-1abel location (1 = ring, 2 = cyano);
temperature (1 = warm, 2 = cold); species (1 = fiddleneck, 2 = wheat); replications (1 and 2);
and observations (1-4).
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