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ABSTRACT
Davalopment of arsenic based defoliants PR
Sacond samiannual progress report
Phase I

Thirty-eight (38) new avsenical cambounds were tested in primary
scraening against six plant spacies. Commercial formuiation of cacodylic
acid and monosodium acid moethancarsonate were also tested for comparison

-purposes.

Preparation of 100g or greater quantities of the more active com
pounds tested against gardsnia and privet were prepared and shippad to
Fort Detrick.

This compietaé Phase I of the contract.

Phase 11
No work was done on Phase [I due to the time of year, The portion
. of Phase II that {s incomplete will be comploted and reported in the third

semfannual. prograss report.
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Development of arsenic based defoliants = = -

Sacond semfannual progress raport

The second semiannual prograss repor£ will cover that research completed
during the pariod of 1 November 67 through 30 April 68,

‘Phase I

a, Primary Screening: Thirty-eight (38) new
nrsénical compounds prepared and selected
by the contractor from some fifiy synthesized
were subjacted to a primary screening program
in the greenhouse using two replicates and the
following test plants
{1) 7 day old plants:
. | {a) Beans =-=- Black Valentine
(5) Soybean == Chippewa
(c) Morningglory--Heavenly Blua
(d) Radish ~e~~ Comet
{e) Oats maseew Lodf
(f) Rica wee~e« Ballé Patna
(2) 14 day old plants:
{a) Beans -~~~ Biack Valentine |
in some tests, commercial formulations of cacodylic acid angd monosodium
methansarsonate (Phytar 160 and Ansar 170, respactiverl wnfi'included
for comparison, | '
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PROCEDURE
Growing of Test Plants

Seeds of the six test spacies used wera planted 1ﬁ a soi1 medium
1p efther six-inch carthern pots or 4 1/4 X 4 1/8 inch plastic
pots. The soil medium consisted of thres parts local high organic
clay loam soil, ona part peat moss and ore part sand. To assure

adequate fertility, the eguivalents of 1000 1b/A lime and 10 1b/A
each of N,Py05+ and K20 were added to and thoroughly mixad into

thé soil medium prior to use.

The temperature was maintained at a constant 78-82°F in the grpwing .
greanhouse, but relative humidity varied from 30 to 55%, and variation
{n 1ight quantity and intensity gave variable germination rates. Be-
cause of these differences tn germinat{on and sgediing growth rates
from ona season of the ysar to another, seedings made for the 7.day
treatments wore made from 7 to 10 days prior to treatment. This
allowed time for grasses to develop 3. to 4 true leaves. Likewise,

the seedings made for the l4-day treatmants were made from 14 to 18
days prior to troatment. This ailowad time for at least two trifoliate
leaves to fully develop on the Black Valentine Beans., '

Chemical Sample Preparation

Pruliminany-exberimentation was conducted to determine the relative
" golubflity of the new compounds in water, acetone, and methanol.
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When sample material was adequate, 7.8 g. of a given compound was
diss501ved or suspended in the selected solvent and the solution
brought up to & volume of 60 m) base solution.

1 Ib/A Rate = » = 8 ml of the original solution

- was diluted further with the selected solvent, 0.04 m)

of Tween 20 surfactant was added and tha solution

brought up to a volume of 40 ml.

5 1b/A Rate = =~ = To the remaining 52 ml of the

base solution was added 0.052 ml Tween 20.

The abova concentrations were caluclated to provide

1 and § 1b/A rates when applied at a 20 gal/A voluma.v

The surfactant level was equal to 0.1% on a volume

basis. ‘

Spray Application
Application of the sample preparations was accomplished

- with a "Beltsville Type" spray apparatus employing a
stationary spray nozzle and moving balt. The apparatus
employed a T-Jdet fan type nozzle with afr pressure as
the propelilent. It was calibrated to apply a volume of
20 gal final spray solution per acre. Pots or plastic
containers containing plant material to be sprayad-wara
nssembled'in 14 X 20 inch flats for ease in loading on to
and off of the moving belt. The belt moved at an approximate

speed of 2 mph, .



CONTRACT NC. DAAAI3-67-C-0113

Sprayed plant material was held in the headhouse untii
completely dry prior to being moved to the "treated plant”

greenhouse,

Evaluation
Observations were made 'of treated plants daily for two
weeks rollowing application, and notes were made of any
unusual response. Approximately two weeks after treatment
final evaluations wera made as {0 type and extant of res-
ponsa. A sample data sheel is attached as Page ) of the
appendix of this report. Response ratings for six (6)
specias of 7-day‘old plants and 14-day old Black Valentine
bean plants were made on a 1 to 4 rating basis as follows:
1. Equals no effact
2. Equails slight effect
3« ERquals moderate affact
4. Equals severe effect
A summary of the data resulting from the primary screening 4s found in Table {.
New compounds screened under this contract are listed by Ansul code niumbers
oniy. Two coples of tha original data sheats providing the chemistry of each
compound with 1ts corfesponding code numbers are being furnished Mr. J.. Ray
Frank, Projact Officer, Plant Physfology Divisiou (PROV.) Fort Detrick, Manyland;
The ratings 1isted undar the column headed 7-day plants are the sum of the

1nd1viduai ratings for respaective rates of the six species involved.
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Table [. Average ratings from two replicate treatments made two weeks

following application of chemicals indicated using the 1 to 4 rating
described above. Valuas under the "7-day Plants® Column reprasent the

total of the avarage evaluations for six crops.

Coda Numbars
Fort Qagnjgﬂ

Ansul
AN=513

AN-514
AN-516
AN-516
AN-517
AN-518
AN-519
AN-520
AN-521
AN-522
AN-523
AN-524
AN-525
AN-526

ANS527
 AN-528

AR-529
AN-532
AN-533
AN~634

Chemistry
bonfidential

Confidential
Confidential

Confidential

Confidaential
Can1dént1a1
Confidential
Confidential
Confidential
Confidantial
Confidential
Confidential
Confidential
Confidential
COnfidént1a1
Confidential
Confidential
Confidential
Confidential
Confidential

Activity Rating
7-d /et 14day
Plants  Plants
17/20 3/4
19723 474
20722 4/4
13/16 3/4
1112 2/3
12/12 3/3
16/17 4/4

/1 3/3

79 W

8/12 in
19/22 4/4
20/22 4/4

6/7 mn
016 273
14/20 4/
14718 - 3/3
18/21 4/4
1214 2/3
20/22 44

24/24

e
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Chemistry
Confidential

Confidential .

Confidential
Gonfidential
Confidential
Confidential
Confidential
Confidential
Confidential
Confidential
Confidential
Confidential
Confidential
Confidential
Confidential

Confidential

Confidential

Ansar 170
(Commercial)

Ansar 160
{Commercial )

DAAA13-67-C-0113

Actiyity Rating

14754

12/20 . 3/4
17/18 3/4
15/21 3/4
18/24 474
23/24 44
22/24 4/4

20/24 4/4

23/24 4/4

23/28 4/4

15/20 . 3/4

6/7 . /2

12/15 2/3

14/18 3/4

13/15 2/3
/M 12

16/19 33
whr o
16/20 4/4
21/23 4/4

10
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b. Secondary Testing - 4 = No secondary screening

was parformed dua to 1ack of manpowsr and reorgani-
zation,

Phase 11

No work was performad on this seciion'of the governmant contract
during this period. This phase will be completed and reported on in
the third semi-anﬁua1 report,

n
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Phase 1 -‘Thirty-eight (38} new arsenical compounds were tested in primary
screening against six plant spucies. Commercial formulation of cacodylic acid and
monosedium acid methanearsonate were alse tested for comparison purposes.

Preparation of 100 or greater quant1t1e¢ of the more active compounds tested
against gardenia and privet were prepared;and shipped to Fort Detr1c Fo Diiraes

This completes Phase I of the contract. sl ki

Phase 11 = No work was done on Phase II due to the time of year. The portion of
Phase 11 that is incompiete will be completed and reported in the third semiannual
progress report,
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ABSTRACT
anaiopmant of arsenic bised defoliants==e

Third semiannual progress report

PHASE [

Seventy-one {71) new arsenical compounds were praeviously tested

against s1x plant spocies. Nine (9) previously tested compounds
and commercial formulations of cacodylic acid and MSMA were tested
aiso. See semfannusl progress report numbers one and two for the

resuits.

The above and all other portions of Phase I were reported previously
as complefa.

PHASE 11

Five (5) of the more active compounds in greenhouse tests wera tested

n f1eld trials agafnst willow, Salix spp. and mesquite, Prosopia spp.
They wera compared to commercial formulations of cacodylic acid. '
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Davelopment of arsenic based defoliant§ess

Third semiannuai prograss report

Tha third semiannual progress report will cover that research

cospleted during the period of 1 May 68 through 31 October 68.

PHASE I
This portion of the contract has been completed and was reported in
the first and second sgmiannual progress report,

PHASE 11

a. Five {6) of the more active compounds on the basis of Phase I
evaluations were previously tested against red maple in field
trials, Results of these trials were previously reported in
the first semiannual report.

b. Fleld trials were conducted on willow an& mesquite using the
five (5) compounds previously mentioned, These materfals were
compared to Phytar 160 and Phytar 138 (AN-425).

ROCEDURE
DPlant Material - - Three to five-foot naturally seeded
willow and mesquite seediings were seiected for treatment
in their original habital near Weslaco, Texas. At the
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time of treatment, seedlings were growing vigorousiy.
7.24 inches of precipitation fell two months prior to

~ spray application and 4.39 inches fell in tha two months
following appiication of the herbicides.

Chemical Sample Preparation - « A 2.46 ¢ quantity of chemical,

that was 100% active, was diluted to 205 m) with water or
mathanol, which comprised the base solution. The amount of
chemicd was adjusted accordingly if 4t was not 100% active,

§ 1b/A Rate - = 0.35 m)l, MultifiIm X~-77 surfactant was
added to 70 ml of the base solution. This was then diluted
with the appropriate diluent to 140 ml.

10 1b/A Rate = ~ 0.34 m1 MuTtifiim X-77 surfactant was
added to the remaining base solution.

Spray Appiication
A § sq. ft. quadrat was placed over the seedling to be

treated. A 43 m) aliquot of respective final solution was
then sprayed uniformly over the seedling and quadrat area,
using & portable sprayer equipped with an 8001-E Tee Jet
nozzle at 30 pounds pressure with COp pressure. This gave

a volume of application of 100 gal/A and a surfactant con-
centration of 0.25%. A1l treatments were made in triplicate.
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The plots containing mesquite were sprayed on September 3,
1968. The temperature on that date was 88° F with 65%
relative humidity. The piots containing wiliow were sprayen
on September 4, 1968. The temperatura on that date was 89° F
with 683 relative humidity. The skies were partly cloudy and
the wind speed was 8 - 12 mph on both days.

Evaluation
Seedlings were rated for degree of desiccation and defoliation

at 7 and 14 days after applicetion using a rating scale of

0 to 10, where 0 indicated no damage and 10 complete dasiccation
or defoliation. The data from these evaluations are tabulated
in Table 1 and Table 2.



Table 1. Average ratings from three replicate treatments to mesquite seedlings made at indicated intervals
following application on 3 September 68. Ratings are on 2 basis of 0 to 10 with D “indicating no
damage and 10 indic'ating complete desiccation or defoliation.

Besiccation  Defoliation Regrowth =
Days atter Days after Bays after
Chemical Rate  Application _ Application Application
/A ) 14 7 1% vi: I 42 o
Reps Reps Reps

1 Ti 113 | N § T 4 4 ! T IT  Iif

Methyl (4-chlorophenyl)
arsinic acid 5 10 10 5.3 8.7

ad

x X x x X X X X
AX-334 080033 1 97 W 53 1.5 «x x x X x x x x
Ethy!metl;;!arsinic acid 5 9.3 9.3 4 6 x x X X X x x X
Al-451 DE5I84 10 10 9.8 4.3 6.7 x x X x X x & x ¥ x
ButyImethylarsinic acid 5 9.3 .9.5 5.3 7.2 X x x x X X X X
A-452 D 13483 i) 10 10 3.2 5.2 x x X x X x x X
Methylpropylarsinic acid 5 10 10 6 7.7 X x x° x % x x X
AN-453 D15466

10 10 10 2.2 4 x x x X X x X
Reaction product of n-butyl
2lcohol and cacodylic acid 5 10 10 8 9 X x X X Xx - X x x X
AN-459 D30166

10 10 9.8 6.5 7.7 x X x x x x x p 4
Cacodylic acid {Phytar 160 S 9.3 9 10 10 x x x x x x x x x
AN-481 D15675 ( ) x

16 10 10 8.7 9.3 x x x x x b4 X X
Cacodylic acid {Phytar 138) 5 10 9.2 S 10 X x 4 x x X x X
AN-471 D15678 x X

10 10 10 6.7 8.8 x 4 x x ) 4 X X

1/ Individual reps are listed, x indicates regrowth
2/ No regrowth on the upper 2 feet
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Table 2: . Average ratings from three replicate treatmen

following application on 4 September 58. Ratings are

—_—

bt

ts to wi

gamage and 10 indicating complete desiccation or defoliation.

1ow seedlings made at indicated i ntervais

on a basis of 0 to 10 with O indicating no

Desiccation Pefoliation Regrowth 1/
¥s ati r R ,\]fs afg,er ’ga{s after
Chent Rate Application oplication plication
al 1b/A 7 1L 7 14 i) ¥ 50
Reps Heps ¥Yeps
_ T 11 11 T 11 III 1T 111
Meihyl (4-chlorophenyl) _
arsii!c acid 5 4.5 9.3 8 8.3 x X X
AX-394 080033 o 8§ 1w 68 1.7
Ethylmethylarsinic acid 5 5.8 9 5.7 8 x x X
A-451 D15484 w &5 10 4 5
gutylmethylarsinic acid 5 1.7 9.5 4.7 4.7 x
. AN-152 D15465 .
AN-452 D15465 10 9.7 19 2.8 .3
Methylpropylarsinic acid S 5 7.7 3.7 3.8 x X
AN-453 D15466
10 6.7 9.8 2 2 x
Reaction product of n-butyl 5 4.8 7.8 2.2 2.7 x X X X
alcchol and cacedylic acid '
AK-433 DRD1CE 10 6.3 8.8 2.3 2
Cacodylic acid (Phytar 160} s 5.5 9.3 2.2 2.3 x x X
AN-481 DI5S675
10 7.3 10 3.2 2
Cacodylic acid (Phytar 138) s 5.5 8.7 4 5 x X x
AN-471 DI5678 10 6.7 10 2 2 x

1/ Individual reps are listed, x indicates regrowth

2/ Plots were destroyed prior to 90 day ratings
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