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- THE CONTROL OF CRABGRASS IN LAWN TURF
K WITH PREEMERGENCE HERBICIDESL

Co R, Skogley and J. A, Jagschitz2

Crabgrass control with preemergence herbicides has become an accepted
practice. The number of users and available chemicals have both increased
rapidly in recent years. Since new chemicals and formulations continue to ap=
pear and the conditions of use vary from season to season and location to
location, it is necessary to maintain an annual evaluation program. In this
manner it is hoped that the consistently safe and effective herbicides can be

1solated.
Materials and Methods

Three field studies were planned and executed during 1964 for the pur-
pose of gaining new or supporting information relative to the performance of
many preemergence crabgrass herbicides. All three experiments were located
on Bridgehampton silt loam.soils at the turfgrass research area of the Experi-

ment Station.

Test number 1 was established on a one-yesr=old stand of turf estimated
to consist of 20 percent Colonial bentgrass (Agrostis tenuis Sibth,), 35 per

cent Kentucky bluegrass (ggg pratensis L.), 35 percent creeping red fescue
(Festuca rubra L.) and 10 percent Italian ryegrass {Lolium multiflorum Lam.).

The test area was overseeded with smooth crabgrass (Digitaria ischaemum
(Schreb,)) in December of 1963, '
One hundred and two chemical treatments and six checks were included

and were completely randomized in each of three blocks, Plot size was 4 by
8 feet. Herbicides were applied between the dates of April 21 and 28, 1964,

Emulsifiable concentrate and wettable powder formulations were mixed
with water and, except as noted in table 1, were applied at the rate of 272
gallons per acre. A two-gallon, pressure regulated hand sprayer, adjusted to
deliver at 30 psi was used to make the applications, Dry materials were ap-
plied by hand or, as indicated for treatments 96, 97 and 98, with a mechanical

spreader,

~ The area was mowed regularly at a height of 3/4 inch and was watered
frequently during the season, A 10~6e4 grade fertilizer was applied on July
28 at a rate of 10 pounds per 1000 square feet. CIippings were not removed

from the plots at any time,

1
Contribution No, 1137, Agricultural Experiment Station, Kingston, Rhode Island.

2
Associate ?roﬁegso? and Research Assistant, respectively, Department of Agronomy
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Crabgrass plants in the two- to six-leaf stage were evident on June 29,
_averaging 9 plants per square foot in the check plots, The number of plants
had increased to 16 on July 16th and to 17 by August Tthe

Test number 2 was established as a residual test that will involve a
three-year study, Seven chemical treatments and one check were completely
randomized six times within each of three blocks making a total of 18 replie-
cates for each treatment,

- The test area was seeded on September 16, 1963 with a seed mixture con=
taining 50 percent. oreeping red fescue and 50 percent Kentucky bluegrass, The
area was sero=-thatched and overseeded with crabgrass on May 19, 1964, All
chemicals were applied by hand on May 21. The cutting height during the
season was 3/4 inch and clippings were not removed. The area was irrigated
frequently to insure crabgrass germination. A 3=2e1 ratio fertilizer at a
rate to supply 2 1b of N/1000 sq ft was applied on July 8,

. Some erabgnu germination was noted on June 1 and by the 26th there
was an average of 192 plants per square foot on the check plots. By July 16
the average number of crabgrass plants had increased to 272 per square foot,

In past seasons it had been variously noted at this station that the
effectiveness of many of the preemergence herbicides may be influenced by
the density of the stand of turfgrass. In certain instances the control de-
creased with a decrease In turf density, ITegt _ggﬂ:_g 3 was established to
investigate this possibility, ’

An area of young, thin turf was selected for one-half of the trial,
This area was comparable to that used for test number 1. The other half of
the study was located on an old, dense and matted annd of Kentucky bluegrass.
- The design of the test consisted of two complete randomized blocks in each
of the two locations, Seventean chemical treatmerts and two checks were ine

cluded. Flot size was four by five feet,

: The thin-tmrf ares vas overseeded with crabgrass in December of 1963,
The thatched turf was overseeded with crabgrass on May & after first removing
-some thatch with a Henderson "Thin<Cut", and an aero-thatch machine. A 10=64
grade fertilizer was ‘applied at the rate of 10 pounds per 1000 square feet to
the thatched turf in April and the thin turf in late July,

‘A1l herbicides were applied on May 4, Dry materlals were spread by

hand and ‘sprays were applied as in test number 1 at 272 gallons per acre,
Both areas were watered regularly and mowed to a helght of 3/4 inch. Crabgrass
‘seedlings were first observed on the thatched turf on June 2 and on the thin

turf on June 29,

All experiments were observed frequently following herbicide applica=
tion, Turfgrass injury or unusual responses were noted and recorded at 6 or
8 intervals during the season, An estimate of crabgrass coverage on each
plot was made during the perfod from September 22 through 28, Estimates of
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The 1964 growing season was abnormally dry but as a result of frequent
irrigation a good stand of crabgrass emerged and matured on the check plots
in all tests, :

Results and Discussion

Table number 1 gives treatment numbers, chemical and formulation, acre
rates and average percent crabgrass control, maximum turf injury ratings, and
percent bare area for each of the three tests, The chemical names and come
panies' supplying the materials for all tests appear in the Appendix.

As In past seasons excellent control of crabgrass was accomplished by
the application of certain herbicides, In general all of the materials being
sold at retail as crabgrass preventers were highly effective. In addition
certain chemicals being tried at this station for the first or second time
gave excellent crabgrass controls. Among them were 0CS=21944, Azak, EL-110 and
Tupersan. Several other materials gave excellent crabgrass control but, be=
cause of turf injury, they must be eliminated from further consideration.

Turfgrass injury was more severe during the 1964 season than during
most seasons. This may be attributed to the dry season or to the age of stand.
Except for the thatched turf in test number 3 all stands were less than a year
old, The general soil fertility levels of the young turf were kept low in ate
tempting to maintain a thin stand of turf for improved crabgrass germination.
This also might account for the more obvious turf injury particularly in test
mumber 2. The figures for percent bare area given in the table would indicate
a final degree of turfgrass injury. In some instances the injury was a tem=
porary leaf burn and in others it increased with time and actually killed some
of the grass. Calcium arsenate in test number 2 is an example of early injury
while DMPA shows delayed, lasting injury.

Test number 3, designed to determine whether turf density effected chem-
ical control, indicated that density had little bearing on herbicide effec-
tiveness. The degree of crabgrass control was nearly equal on both thatched
or thin turf with all herbicides.

Treatments numbered 88 through 94, 66 and 102 were included as a check
agalnst a large scale study on highway turf., It was hoped to determine
vhether certain of the effective crabgrass preventers would remain effective
when combined in a spray tank with the growth retardant, maleic hydrazide, and
applied at 50 gallons per acre, Herbicide effectiveness appeared to be reduced
by the combination only with Bandane and trifluralin. Turf injury was greater
for each herbicide in combination than when used alones This could be the
result of chemical combination or the low gallonage used, That gallonage may
be an important factor 1s evidenced when comparing treatments 66 and 91,

Conclusions
Three separate and distinct crabgrass control tests were established

and evaluated during the 1964 growing season., The following conclusions are
drawn based on the reaults obtained in the three studies:
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1, Certain rates and formulations of the following herbicides will effectively

control crabgrass:

Bandane, Betasan, Azak, DCPA, DMPA, calcium arsenate,

Tupérsan, Trifluralin, Chlordane, Trifluralin plus Diphenatrile,
0CS=21944, ACS-22, ELa110,

2, Azak, Betasan, Tupersan and Trifiuralin plus Diphenatrile gave good
control with the least turfgrass injury.

3. Turfgrass density and the presence or absence of mat and thatch had little
bearing on the effectiveness of herbicides for crabgrass control,

4, Turfgrass injury following herbicide application may be influenced by age
of turf stand, soil fertility and soil moisture,

5, Crabgrass control effectiveness is not lessened when Azak, Betasan, DCPA,
DMPA or Tupersan is applied in combination with maleic hydrazide, Turf
injury was increased by the combination, probebly due to low gallonage

application,

Hexblcide

ACS=22
Azak

Bandane

Bandane formulation

Betasan
Chlordane
DCPA (Dacchali
DMPA (Zytron)

Diphenatrile
EL-110

EH 9180

EH 52,445
H=9573

MH~30
0CS-21693
0CS=21944
Pre-San
Ref461

Tok=2 *
Calcium arsenate
Trifluralin

Tupersan
UC 22463 *

64=125

Diamond Alkali
Dow

El1 Lilly

E11 Li1ly -
American Cyanamid
American Cyanamid
0, M, Scotts

U,S, Rubber
Velsicol

"Velsicol
- ‘Mallinckrodt
‘0, M, Scotts
. Rohm & Haas

Alliled Chemical
El11 Lilly

DuPont
Union Carbide

Amchem

Appendix
Company Chemical name
Velsicol Not indicated
Hercules 246-di-tert=butyl=p-tolyl methyl-
carbamate

Velsicol Polychlorodicyclopentadiene isomers
0, M, Scotts 12.,4% plus fertilizer; F=-1201 granular
Stauffer - Ne(beta-0,0-diisopropyldithiophos-

‘ phorylethyl)-benzene sulfonamide
Velsicol Octachloro=4,7-methanotetrahydroindane

‘and related compounds
dimethyl 2,3,5 6-tetrachlorotereph-
thalate
0=-(2,4=dichlorophenyl)~0=methyl 1so~
propyl phosphoramidothioate
Diphenylacetonitrile
analog of trifluralin
Not indicated
Not indicated
Azak formulation, F«1266
1,2«dihydropyridozine~3,6~-dione
Not indicated
Not indicated

" Betasan formulation - liquid
" ‘Betasan formulatiom, F-1267

2,4=d1chlorophenyl 4-nitrophenyl ether

‘ a,é.a-trifluoro-Z 6-dinitro-N,N

dipropyl=p=toluidine
1={2-methyleyeclohexyl )-3-phenylurea
3,4,dichlorobenzyl =Nemethyl carbamate
==80%, 2,3 isomer--20%
Dinoben 1somer by-product

* Sampmles used in 1964 trials were reportedly contaminated or misformulated.
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Table 1, Crabgrass control and turfgrass injury in response to the spring application of various herbicides in
three separate tesgts o

e e e e e m— an - o e e e - . . s wi  wm m mm em W o e e A am O M e o e e Ge e e . e v . - -

7 CRABGRASS CONTROL MAX TURF INJURY#* % BARE

(SEPT) : (APRIL TO SEPT) (SEPT)

TEST . TEST TEST
TRT CHEMICAL AND ¢ _1_2____3__ 1 _2_ . __3__ M__2 ___3__

NO_ _FORMULATION_ _ _ _ _ i nei_at/a T THRATCR ROV D77 T TETCH] BIv D2 T DT TmIGH THIn

1 DCPA (clay) 2.5 10 96 75 99 99 5 2,1 5 9 3 5 0 0
2 DCPA (WP) 75 o 99 - - - 1,1 == - - 2 - - —
3 DMPA (cob) 446 15 98 98 99 100 1,5 3.8 3 1,6 11 43 4] 0
4 DMPA (11q) 3#/gal i 99 ee - 1,0 e - - 1 ee e -
5 Ca arsenate (dust) 69,28 382 85 71 100 95 .2 1,8 S5 . .8 3 1 0 0
6 Bandane (Fert) 7.5 35 96 - .- - 0 - - - 0 - - -
95 " " 12,4 " 94 «= - .- 0 -~ .- - 1 - - -
7 Bandane (Verm) 10 i 99 94 94 99 «3 2,5 ) S 2 5 0 0
8 Bandane (EC) 4/ gal u 84 == -— ~~ 2 we -~ - 1 - - -
99 Chlordane (Verm) 20 90 89 -- - - 2l -a - - 0 - - -
9 0CS~21944 (Verm) 5 5 73 <= - —— e2 == - - 0 - -~ -
10 2 [ " 7 89 ww - - 02 = - — 0 — . ——
11 " " " 9 95 o e - 0 e e- - -
12 " " & 20 98 em - Y T - 2 e - —
13 0CS-21944 (EC) 1#/gal 5 87 = - S 2 - 3 e ea -
14 5 " i bi 96 wm - —— b =m - —— 2 —. - —
15 " " " 9 99 «w - - 1.0 == - - 6 - - --
16 " “ " 20 99 am - —— 2,3 em a- -— 4 e am -
17 0CS-21693 (Verm) 5 5 81 - - - ol e - -~ [¢] - - -
18 " " " 7 72 em e B T -- -
19 " " " 9 66 - - - ol e- - - 1 -— -- -
20 " " " 20 84 we - B T - 1 ee - -
21 0CS-.21693 (EC) 1#/gal 5 62 =~ - - ol e - - 0 - - -
22 " " " 7 72 - - B T - 0 s - -
23 1] " " 9 79 am - - 3 - — - 0 —— —— -
2 " " " 20 78 e - - 2,8 ea == - 1 ee e -
25 ACS-22 (Verm) 5 7¢5 Th =m - B - 0 == - -
26 " " " 15 70 - e e 1,0 ee  aa - 1 ee aa -
27 " " " 22,5 80 == = . 1,0 ae ee - b - o-- —
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Table 1 (Cont'd,):

ACS=22 (Verm)
ACS-22 (EC)
" of

" "
” "

Azak (Verm)
" 1"
Azak (WP)

Betasan (EC)
1] "

" "
Betasan (cob)
” "

" "

" [{]

" "

" "

Pre-San (1iq)
" "
Trifluralin (Fert)
" L]

" "

Trifluralin (Verm)
” "

Trifluralin (EC)
EL-110 (Fert)

£
_%al_al/a
5 40
2#/gal 745
" 15
" 22,5
" 40
S 10
" 15
" 20
80 10
” 15
” 20
4¢/gal 5
" 10
i l s
7 5
" 7 - 5
" lo
" 12.5
" l 5
" 30
4it/gal 10
" 15
34 1.5
" 3.0
” 4‘ 5
«86 1.5
" 3.0
[ ] 4. 5
4#/gal 1.5
<46 2

"

(SEPT)
TEST
2.
TCH
89 99
-= 100
- 99
- 99
- 99
-= 100
89 92
- 96

99

TEST
-2” L d

THATCH _THIN

Jd L7 0
- o5 0
- o3 3
- .1 o5
- .3 o3
- 5 o1

2 0 0
fadnd L] 8 1. 5

—

“p—
HBNNFOPWWOOMMNNFWUVIEOMI™INUIN WMWY SO0

N |
tloocococool il

[ § 1t 5 ¢ [) 1 ]
ll::Ql:llllOl:l:l



Table 1 (Cont'd,):

TS T T T T T T T T T T T T T T T T T T T Y CRABGRASS CONTROL MAX TURF INJURY* % BARE
(SEPT) (APRIL TO SEPT) (SEPT)
TEST TEST TEST

TRT CHEMICAL AND # _l___Z_____3__ _1___2______3___ __l___2______§__

NO _FORMULATION  _ _ _ _ %ef _at/a__ _ _ _ _ THATCH THIN _ _ _ _ THATCH THIN _ _ _ _ _ _ THATCH THIN
59 EL-110 (Fert) «46 6 100 == .- - o] a= em - 1 - -- -
60 EL-110 (Verm) 1,15 2 43 ww 81 78 5 == 6 7 O - 0 0
61 [ " 0 4 83 we - - 1,3 - - - 2 - - -
62 -0 " " 6 91  w= - - 2.2 - - - 2 - - -
63 EL<110 (EC) 2#/ga1 2 59 =e w- - o6 - - - 1 - o= b
64 Trifluralin + W1+ 54

Diphenatrile 3.44 15 93 - - - N == 0 e - -
65 Diphenatrile (Verm) 11.5 30 37 - - - 0 e == - 0 -- .- bk
67 Tupersan (Verm) 4,06 4,5 53 == - e o5 e w- .- 1 - - -
68 " " " 9 94 93 95 99 0 o1 o1 0 0 0 0 )
69 % " W 18 88 ow - - 3 - - - 1 - - -
70 " " [t 36 99  ewm - - o1 - - . 2 - - -
71 Tupersan (Fert) 2.3 9 93 - - “= 0 .- == -- 1 - -- --
72 Ton " L 18 96 e . o= 0 - an - 0 - e e
73 Tupersan (WP) 50 9 87 -- -- -- el wm - -- 0 Rl -- hd
74 [ " Lo 18 100 == - - 0 - - - 1 - - -
75 TOK-2 (clay)** 2 8 59 ca e e 3,3 ae  ae e 18 ae ee -
76 " " 16 61 o« = A S — B & I — -
o " w 10 - o= 57 67 == - 3.5 3.8 ~- - 12 17

77 UC 22463 (clay)¥* 5 6 59 == - N - 0 e - -
78 ) " " 8 77 -- 46 74 1,5 = 3.3 5 1 - 3 0
79 v o "10 92 e ce em 19 e mm ee 1 e em ..
80 " " “ 12 73 - e e 17 me e .o 1 e - -
81 EH-9180 (clay) 5 15 14 = - - +J o= o= - 0 - - -
82 " " " 25 0 ==  ee  mm 9 em e e e --
83 EH-52445 (clay) 2 3 0 == - e 2,5 o= = - 3 - - -
84 (1] L] " 6 7 we - - 3.5 - - - 7 - - -
85 64-125 (Liq) 3/4#/gal 30 7 -- 68 0 1.2 -- 5 2.3 3 e 0 0
86 “ " " 50 17 e - e 14 ex  w- - 2 -- - -
87 " " " 70 23 we - - 2.0 - -— - 8 -— - -
88 MH.30 (Liq) * /gal 4 0 == == N T . -- 0 - - --
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Table 1 (Cont'd,):

TRT CHEMICAL AND

NO FOPMULATION % ai
89 MH.30 + Azak (WP) ¥ -
90 M%) + Brodape (EC) -
66 Mii.1) + Berasan (EC) ¥ ea

92 MH=?0

93 Mi-3)

94 MH~30 +
Trifluralin (E0)

102 ML.%3 + Tuper ean(Ec)

96 Bu:iune (gran)

97 H-9573 (gran)

98 R-4461 (gran)

100 Fert

101 "

103-108 Checks

DCPA (WP)

+
+
+
91 MH.30 + Betasan (Eg)
+
+ DisPA (Lig) *

X

set 10
set 8
set 8
10-6-4
10=6«4

4+15
4+35
415
4+15
4410
4+25

4+1,5
4+ 9
35
15
15
40N
80N

% CRABGRASS CONTROL MAX TURF INJURY® 7 BARE

(SEPT) (APRIL TO SEPT) (SEPT)

TEST TEST TEST
1_ 2 _ __3__ 2 3 1 _ 2 ___3__

NO FOPMULATION _ _ _ _ _%hai _alfa _ _ _ _ _ THATCH THIN _ _ _ _ THATCH THIN _ _ _ _ _ _ THATCH THIN
99 e - e 143 = - - 2 ee - -
27 -e - B R T - . -
98 an e o 2,2 e - - b e - -
99 ee == N N - 2 ee e -
9 we  a- 16 me - - 6 o -- - -
Y S — = 2,0 o= -- - 7 e - -
L0 aw - - 14 e - -  JO -
€0 wm  -a - 1,3 e - - 1 ee - -
96 == == S - 1 ee - -
Y S - 0 O - 0 == - -
1) e - - 0 - - - 0 == - -
16 - - - 0 - - Lot 0 - - -
10 we - -~ 0 S - 0 oe - -
0 0 0 0 . o0 .3 d 2 0 0 0
2% 8 10 11
T 19 14 16

457 a2 LAq 219

*Injury rating--0 = none, 5 = 100% killed
**Misfo*mnlation, see appendix

50 ga;/A



COMBINATIONS OF PREEMERGENT CRABGRASS HERBICIDES AND MALEIC HYDRAZIDE
FOR GRASS CONTROL ON MEDIAN STRIPS AND HIGHWAY SHOULDERSL

Jo A, Jagschitz, R, C. Wakefield and R, S, Bell’

The use of maleic hydrazide (MH-30) to retard the growth of grasses
along highways 1s now a fairly common practice. To be most effective, MH«30
should be applied by very early May, Normally, crabgrass germinates after
this time so is unaffected by the maleic hydrazide,

Skogley and Jagschitz (1) demonstrated in 1963 that dry formulations
of diphenatrile + trifluralin, Dacthal, Zytron, Betasan, Bandane and diphen=
atrile gave 84 to 94 percent crabgrass control,

The 1964 experiment reported here was designed to obtain information
on the usefulness of liquid preemergent crabgrass herbicides alone and in
combination with maleic hydrazide. The effects on the growth of the perma-
nent grasses was also noted, since economy of maintenance 1s achieved by
reducing the number of mowings per season,

ure

Sections. of median strips and the west shoulder of U.S. Route 1 in
South Kingstown, R,IL. were made available by the State Department of Public
Works3d, The median strip was mowed prior to treatment which evened the turf
height, but the shoulders were not, The predominant grasses were red and
tall fescues., Fifteen chemical treatments as shown in Table 1 were applied
on May 6 and 7 with a highway truck unit especlally designed by the Naugatuck
Chemical Company® for high-speed, even applications, The treatments were
applied at 50 gallons to the acre. The treatments were completely randomized
in each of three blocks, both on the median and shoulder areas. The indie
vidual plots were 15'x90%,

During the season observations were made to determine if the treat-
ments caused any discoloration to the permanent grasses, Dry weight of
clippings from a 2'x50' strip in each plot was obtained on May 27 and June 17.
A different strip was used on the latter date so this yield does not indicate
1Contribution No. 1136, Agricultural Experiment Station, Kingston, Rhode Island,

2Research Assistant, Associate Professor and Associate Professor, respectively,
Department of Agronomy and Mechanized Agriculture.

3Mr. John Griffith, State Landscape Architect, helped in the selection and the
supervision of the experimental areas,

l'Mr. P, W, Bohne supervised the applications of herbicides.
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regrowth, Height measurements of creeping red fescue and tall fescue were
made on June 3 and 19,

The 1964 season was unusually dry so that most crabgrass germination
was delayed until late summer., Counts of crabgrass plants were made in
October on 10 randomized one-square-foot areas in each plot of the median
strips, No counts of crabgrass were made on the shoulder because of great
variability, Percent crabgrass control was based on the reduction when comw
pared to the untreated plots,

Regultg and Digcusgion

Median strips

The data in Table 1 show that MH.30 (maleic hydrazide) markedly reduced
the growth of grasses as measured by clipping weight. MH-30 reduced the weight
of grass when applied alone or when combined with each of the seven preemergent
crabgrass herbicides. The average clipping weight for the seven crabgrass
herbicides was 4.8 and 7.1 pounds in May and June but when combined with MH30
the weight was 1.8 and 2.1, Clipping welights fromplots treated with MH-30
combined with each of the crabgrass herbicides were not significantly differ-
ent from one another, Weights obtained from the herbicide treatments alone in
May were not significantly different from the check weight. In June Azak and
Zytron treated plots ylelded significantly less than the check, but still
significantly more than the MH.30 treated plots-

The height of cY¥eeping red fescue and tall fescue 1s presented in Table .
2, Treadtments with MH=30 reduced the height of both fescues. Plots not treated
with MH<30 alone or in combination with the crabgrass herbicides had grass

2% to 3 times as tall as those grasses in plots receiving MH-30,

No flower heads developed on the grasses treated with MH.30 while
those without this growth regulant bloomed profusely. The entire experimental
area was mowed to a height of 3 inches before July 4. On August 21 creeping
red fescue ranged from 3-5 inches and tall fescue 3=7 inches. No particular
differences in height were detected at this time so the whole area was mowed
again before September 1. The overall appearance of the medlan strips was
degraded by flower stalks of various dicotyledonous weeds which were not in-
hibited by any of the chemical treatments. Hawkweeds and severa] "dandelione
1ike" weeds predominated in the turf of the median strips. These plants
produce a basal rosette of leaves, The flower stalks give a stemmy appearance
to the turf,

Percent crabgrass control from the various treatments are presented in
Table 3, Azak, Betasan, Dacthal and Tupersan, with and without maleic hydrae
zide, and Zytron and trifluralin with maleic hydrazide gave effective control
of crabgrass, Maleic hydrazide alone produced no crabgrass control but the
effectiVeness of Zytron and trifluralin were better in this test when combined
with MH-30, The crabgrass control with Bandane with and without maleic hydra-
zide and Zytron alone was unsatisfactory,
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Table 1, Effect of maleic hydrazide and preemergent crabgrass herbicides on
dry welght of highway grasses (URI & DPW 1964),.

Dry weight of clippings
~ {1b per 1000_sq ft)

Tmt Median _S_lloglg_e_g -
No_ ﬂe};bicld_e_ R 1 -3 ¢ ¥/ S 5/27 6/17 - 5/21 _6/17
1 MH30 4 1.4 1.2 11,4 12,7

2  Azak WP 15 3.1 4,9 14,0 11.8

3 Bandane EC 35 3.0 5.3 5.8 11,8

4 Betasan EC 15 6.8 8.6 4,1 14,2

5 Dacthal WP 10 6.1 8.0 15.7 19.4

6 Zytron lig 15 3.8 4.9 12,7 14.6

7 Trifluralin EC 2 3.9 5.9 114 1747

8 Tup_ersan WP 10 6.7 12,4 7.1 11,0

9 MH-30 + Azak 4+ 15 2,0 2,8 6.4 6.4
10 MH-_30 + Bandane 4 + 35 2,0 2,3 5.2 6.2
11 MH30 + Betasan 4 + 15 3.5 2,5 5.1 4.9
12 M'H:3O + Dacthal 4+ 10 1.3 1.6 5.4 8.2
13 MH<30 + Zytron 4+ 15 1.7 2.5 443 8.6
14 MHa30 + Trifluralin 4+ 2 049 1.2 - -
15 MHe30 + Tupersan 4 ¥ 10 2,3 1.6 7.8 1042
16 Check - 5.1 8.3 10,5 18,8
Tttt a5 T T T TTT TTTTTTTTTS 3.0 337" TNs T NS
e P ol 420 _ bk _ _ _NS__ Ns
Average crabgrass herbicides 4,8 7.1 103 14,2

— = — _ Average as_above plus MH=30 _ _ _ _ . _ _ a8 _ 2.1 _ _ _ 4.3 _ _6s4

* Insufficient trifluralin for shoulder treatments.



Table 2, Effect of preemergent crabgrass herbicides and maleic hydrazide on height of fescues

(URI & DPW 1964),

Creep_igg_red fescue

Tmt - §e_q ian_ Shg_uldgr_
No _ _Herbieide _ _ _ _ _ e __lbay/a__8/36N19 _ 5/' " 97;9_ - §/g _5119 6/3_6/19
1 MH« 30 4 4 4 6 7 6 .6 9 10
2 Azak WP 15 12 17 14 17 18 22 22 27
3 Bandane EC 35 13 18 13 18 19 24 19 26
4 Betasan EC 15 13 18 10 15 19 .24 19 24
5 Dacthal WP 10 14 17 14 18 19 25 21 27
6 Zytron liq 15 11 14 11 17 18 21 21 24
7 Trifluralin EC 2 14 19 13 ‘19 21 26 21 24
8 Tupersan WP 10 13 18 12 17 20 24 20 26
9 MH-30 + Azak 4+ 15 5 5 6 6. 7 7 - 8 8
10 "  + Bandane 4+ 35 5 5 6 6 6 6 9 8
11 " 4+ Betasan 4 + 15 4 4 6 6 6 - 6 8 8
12 " 4+ Dacthal 4 + 10 5 5 6 6 . -6 - 7 8 8
13 ®  + Zytron 4+ 15 4 .5 6 6 6 1 9 8
14 " + Trifluralin 4+ 2 4 4 - - % 6 4 - -
15 "+ Tupersan 4+ 10 5 5 7 7 7 7 10 8
16 Check - 13 18 13 17 . 19 24 20 24

5% 2 2 2 2 3 3 3 3
LSD 17 3 3 303 5 5 & &4
Average crabgrass herbicides 1317 13 17 19 24 20 25
Average as above + MH=30 5 5 6 6 6 6. 9 8

* Insufficient trifiuralin for shoulder treatments,

598
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Table 3, Effect of maleic hydrazide and preemergent herbicides on the control
of crabgrass plants in median strip (URI & DPW 1964),

Tmt 1b Percent
No Herbicide ai/A crabgrass control *
1 MH-30 4 0
2 Azak WP 15 97
9 Azak WP + MH-30 15+4 98
3  Bandane EC . ' 35 26
10 Bandane EC + MH-30 35+4 13 **
4 Betasan EC 15 96 **
11 Betasan EC + MH=30 15+4 84 **
5 Dacthal WP 10 99
12 Dacthal WP + MH«30 10+4 99
6 Zytron 1liq 15 31
13 Zytron liq + MHa30 15+4 83 **
7 Trifluralin EC 2 66
14 Trifluralin EC + MH.30 2+4 89
8 Tupersan WP 10 97
15 Tupersan WP + MHa30 10+4 96
16 Check - 0
5% 28
LSD 19, 38

* Average number of crabgrass plants in check plots was 69
per square foot,
*% Some turf discoloration,.



600

Zytron, alone and with MH-30, produced moderate turf discoloration with-
in a week, The grass tips, especially of creeping red fescue, were purplishe
brown, A slight to moderate yellowing of the turf, particularly on tall
fescue, was produced by Bandane, alone and with MH-30, In five out of twelve
of the Betasan plots, tall fescue was slightly yelloweds The use of low
gallonage 1s felt to cohtribute to the degree of discoloxation caused by
these herbicides. .

Maleic hydrazide apparently reduced the dry weights of clippings from
the shoulders (Table 1). The average dry weight for the May and June harvest
was 4.9 and 6,4 pounds with maleic hydrazide and 10.3 and 14.2 pounds without
it, Unfortunately the soil on the shoulders and the distribution of tall
fescue was more variable than on the medlan strip, Not mowing the shoulders
to a uniform height before treatment contributed to the variability, This
variability probably caused the lack of significance,"

The heights of red fescue and tall fescue ‘were significantly lower
where MH30 was applied (Table 2), Variations in height of grass among the
herbicides themselves were of minor importance.

Summary and Conclusions

Maleic hydrazide alone and in combination with various preemergent
crabgrass herbicides was applied to highway median strips and shoulders
during the first week of May 1964, The summer was umisually dry so crabgrass
germination was mostly delayed until late August,

The dry weights and heights of grasses In the median strip were sige
nificantly reduced where maleic hydrazide was included in the treatment.

On the shoulders, weight differences were not sisnificantly different
due to variations in the soil, plant populations, and uneven grass height
before treatment, The heights of red fescue and tall fescue were lower where
MH.30 was applied.

Bandane, Betasan and Zytron, with and without maleic hydrazide, caused
some turf discoloration, Azak, Betasan, Dacthal and Tupersan, with and
without maleic hydrazide, produced good control of crabgrass in the median
strip. Zytron and trifluralin, with MH«30, also produced good crabgrass
control, Bandane emulsion under the condition of this experiment did not
perform satisfactorily,

Reference C1

ed

1, Skogley, Cs R, and J, A, Jagschitz. 1964. Preemergence control of crabe 4
grass with fall or spring herbicide applications, NEWCC 18: supplement,
ppe 87-94,
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Appendix

Rames and sources of the herbicides are as follows: Azak = 2,6edietert=
butyl-p=-tolyl-methylcarbamate (Hercules); Bandane = Polychlorodicyclopentadiene
1somers (Velsicol); Betasan e Ne(beta-0,0=-diisopropyle=dithiophosphorylethyl)=-
benzene sulfonamide zStauffer); Dacthal (DCPA) = dimethyl 2,3,5,6=~tetrachloro-
terephthalate (Dismond Alkali); MH<30 (maleic hydrazide) = 1,2-dihydropyrida=
zine=3,6=-dfone (U.S. Rubber); Trifluralin = a,a,a-trifluorc-2,6-dinitro=N,N
dipropyl-p=toluidine (Elanco); Tupersan = 1-(2-methylé¢yclohexyl)=3-phenylurea
(DuPont) and Zytron (DMPA) = 0-(2,4-dichlorophenyl)-O-methyl 1sopropylphos=
phoramidothioate (Dow).
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EXCRETION OF FOLIARLY-APPLIED DICAMBA AND PICLORAM
FROM ROOTS OF BLACK VALENTINE BEANS
GROWN IN SOIL, SAND, AND CULTURE SOLUTION

1 2
Woodland Hurtt and Chester L. Foy
Abstract

The excretion of foliarly-~applied dicamba (2-methoxy-3,6-dichlorobenzoic
acid) and picloram (L-amino-3,5,6-trichloropicolinic acid) from roots of
Black Valentine beans (Phaseolus vulgaris L.) were studied. All experiments
were conducted in walk-in type growth chambers under the following environ-
mental conditions6 measured at plant height: 1600 + 100 ft-c (16 hr day, 8
hr night), 23 + 19C, and 50 + 5% relative humidity. :

. Dicamba and picloram were released from roots in detectable amounts,
apparently unchanged, following several methods of application., The herbi-
cides were reabsorbed by untreated control plants, growing in the same
container; which exhibited characteristic growth-regulator symptoms within
3 days. Volatility was not responsible for the symptoms observed on the
control plants under these conditions,

Transfer was demonstrated through soil, sand, and several liquid
culture media ranging from distilled water to full strength nutrient
solution. Extremely small dosages of herbicide (ca. 2 ug/plant) were re-
quired to demonstrate the phenomenon. Although picloram is somewhat more
potent than dicamba on a molar basis, both compounds were transferable with
about equal facility.

The findings were tentatively confirmed by paper chromatography and
several bioassay procedures.

1
Plant Physiologist, U. S, Army Biological Laboratories, Fort Detrick,
Frederick, Maryland,

2
Plant Physiologist, U. S. Army Biological Laboratories, Fort Detrick,
Frederick, Maryland, On sabbatical leave from the Department of Botany,
University of California, Davis.
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