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Baaed on the results of these three teats, the,following conclusions
may be reached:

1. Turfgrass stands from spring seedings were less in soils treated
in the fall with Azak, Betasan, DC1'A(Dacthal) and DMPA(Zytron).
No reauction was evident from soil treated with dicamba, silvex
and 2-(MC1'1').

2. Soils treated in the spring wit~ Azak, Betasan. DCl'Aand DMPAhad
significantly less turfgraas from seedings made up to sixteen
weeks after herbicide application. Bandane and 64-125 signi­
ficantly reduced stands from seedings made up to ten weeks.

3. Tupersan and 2.4-0 applied in the spring did not affect turf
stands from seedings made the day before or after herbicide
application.

4. After four weeks in the soil, seedings were successfully made
after the spring application of dicamba and picolinic acid.
Some turf reduction was still evident from soil treated with
2.4,5-T. silvex and 2-(MCPP) (4-lb rate).

5. DC1'A.Dicamba. DM1'A.EL-1IO. Silvex and Trifluralin caused objec­
tionable and significant discoloration of seedling turf. DM1'A.
EL-110 and trifluralin significantly reduced turf stands.

6. Seedling turf treated with Azak, Bandana, Betasan, 2,4-D, 2,4,5-T.
2-(MCP1')and picolinic acid was slightly discolored.

The chemical name and source of the herbicides used in this test are
as follows:

Azak • 2,6-di-tert-butyl-!."'tolyl.methylcarbamate (Hercules); Bandane ..
1'olychIorodicyclopentadiene isomers (Velsicol); Betasan • N-(beta.Q.~diiso­

propyl-dithiophosphorylethyl)-benzene sUlfonamide (Stauffer); ~ (Decthal)
.-dimethyl 2.3,5.6.tetraChloroterephthalate (Diamond Alkali); DM1'A(Zytron) ..
O.(2.4-dichlorophenyl)';O-methyl isopropylphosphoramidothioate (Dow); P.!!lamba
(Banvel D) • 2-methoxy-3.6-dichlorobenzoic acid (Velsicol); 2.4-D .. 2,4­
dichlorophenoxyacetic acid (Amcllem);l,t§.5-T .. 2,4.5-trichlorophenoxyacetfc
acid (Amchem);2-(MC1'1')• 2-(2-methyl-4-chloropher~xy) propionic acid (Chip­
man); EL-I10 .. an analog of trifluralin (Eli Lilly); 64-125 .. Dinoben isomer
by-product (Amchem); 1'ic01lnic ~ (Tordon) .. the K salt of 4-amino-3.5,6 "'"
trichloropicollnic acid (Dow); Sllvex • 2-(2,4,S-trichlorophenoxy) propionic
acid (Amchem);Trifluralin (Treflan) .. a.a.a-trifluoro-2,6-dinitro-~,~ dipropyl-
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. THECONTROLOF'CRABGRASSIN LAWNTURF
WITHPREEHERGENCEHERBICIDESI

'C. R . 2• Skogley and J. A. Jagschitz

Crabgrass control with pre emergence herbicides bas 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
isolated.

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..soUs at the turfgrass research area of the Experi­
ment Station.

Test~ 1 was established on a one-year-old stand of turf estimated
to consist of 20 percent Colonial bentgrass (Agrost!s tenuis Sibth.), 35 per­
cent Kentucky bluegrass (!2! pratensis L.), 35 percent creeping red fescue
(Festuca ~. L.) and 10 percent Italian ryegrass (~ multiflorum Lam.).
The' test area was overseeded with smooth crabgrass (Digitaria ischaemum
(Sclu"eb.» in Decelllber 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 I, 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 trestments 96, 97 and 98, with a mechanical
spreader.

The area was mowedregularly at a height of 3/4 inch and was watered
frequently during the season. ·A 10-6-4 grade fertilizer was applied on July
28 at a rate of 10 pounds per 1000 square feet. Clippings were not removed
from the plots at any time.

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

2Associate Ptofe~so~ a~ Research Assistant, respectively, Department of Agronomy
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Crabgra •• plant. In the two- to .Ix-l .. f .taae were evident on June 29.
averaging 9 plant. per square foot In the check plot.. The number of plants
had Increased to 16 on July 16th and to 17 by Augu.t 7th. " ;

l!!S number l was e.tabll.hed a. a re.ldual 'te.t that ,~Illinvolve a
three-year study. Seven chemical treatment. and one check were completely
randOlllized aix ttme.vithin each of three block. making a total of 18 repli­
cate. for .. ch treatment.

The test uea wa. seeded on September 16. 1963 with a seed mixture con­
taining SO percent creeping red fescue and SO perCent Kentucky bluegraaa. The
area was aeTa-thatched and overseeded with crabgra •• on May 19. 1964. AU
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 crabgra.s germlqatlon. A 3-2-1' ratlo,fertllizer at a
rate to aupply 2 Ib of N/lOOO aq ft was applied on July 8.

Some crabpa •• germination was noted on June 1 and by the 26th there
was an average of 192 plent. per .quare foot on the check plot.. By July 16
the average nUlllber of crabarasa plaAts had Incr ... ed to 272 per square foot.

In pa.t .... on. It had been variously noted at this .tatlon that the
effectivene •• of meny of the pre.emersence herbicide. may be influenced by
the density of the ~ancI of turfgra... In certain tnstance. the control de­
creaeed with. deer .... In turf density. Iu$..1l!!!!b£ 1 was e.tablished 'to
Inve.tipte t:"ia pos.ibUlty.

An area of young~ thin turf was selected for one-half of the trial.
This area wa, comparable tothet u.ed for te.t number!. The other half of

,'the .tudy was localedon an old. dense and lINItted .tand of Kentucky bluegrass.
The de.lgn of the te.t conalatedof two comPlete randomized block. In each
of the two locations.' Seventeen chemlcaltreatmetita and two check. were In­
cluded. Plot size was four by five feet. "

The thin-turf> aNa waa overaeeded with crabgrass In December of 1963.
The thatched turf .. oyuseeded with crsbgrass on May 4 after first removing

's_ thatch with a HendersOR''Thln~ut''. and an aero-thatch machine. A 10-6-4
grade fertilizer w.. 'applied at the rate of 10 pound. per 1000 square feet to
the thatched turf In April snd the thin turf In late July.

All herbicides were appl led ,on May 4. Dry lINIterials were spread by
'band and 'sprays ware applied aa In.S!!S.!!!I!!!Z!I! at 272 gallons per acre.
Both area,s were watered reSQ1arly and mowed to a height of 3/4 inch. Crabgrass

'seedlings ware first observed on the thatched turf on June 2 and on the thin
turf on June 29.

All experlme~ts were observed frequently following herbicide applica­
tion. Turfgra •• ' tnjuryor unusual respon.e. were noted and recorded at 6 -or
8 intervals during the .... on. An eattmate of crabgra •• coverage on each
plot was lINIdedurltlg the period from September 22 throush 28. BsttllNltes of



The 1964 growing season was abnormally dry but as a resul t 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, msximumturf injury ratings, and
percent bare area for each of the three tests. The chemical names and com­
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 control. Amongthem were OC5-21944, Azak. EL-110 and
Tupersafto 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 nlDllber 3 all stands were less than a year
old. The general soU fertility'i'evels of the young turf were kept low in at­
tempting to maintain a thin stand of turf for improved crabgrass germination.
This also might account for the more obvious turf injury particularly in~
~ 1. 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~~ 1 is an example of early injury
while DMPAshows delayed. lasting injury.

!!!S number 1. 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 nlDlIbered 88 through 94. 66 and 102 were included as a check
against a large scale study on highway turf. It was hoped to determine
whether 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 alone. This could be the
result of chemical combination or the low gallonage used. That gallonage may
be an important factor is evidenced when comparing treatments 66 and 91.

Conclusions

Tllree separate and distinct crabgrass control tests were established
and evaluated during the 1964 growing season. The following conclusions are
drawn ba~~d on the re~ults 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,
Tupersan, T%ifluraUn, Chlordane,TrifluraUnplus DiphenatrUe,
OCS-21944. ACS-22, 21-110.

2. Azak, Betasan, Tupersan and Trifluralin plus DiphenatrUe 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 effectivenesa la not lessened when Azak, Betasan. DCPA,
DMPAor Tupersan is applied in combinetion with maleic hydrazide. Turf
injury was increased by the combination, probably due to low gallonage
application.

AppendiX

£h,illl!~1_n.!.1lI.!
Not indicated
2,6-di-tert"butyl-n-tolyl methyl-

carbamate
Polychlorodicyclopentadiene isomers
12.4~·plus fertilizer;F-1201 granular
N-(beta-O,o-diisopropyldithiophos-

phorylethyl)-benzene sulfonamide
Oetachloro-4.7-methanotetrahydroindane

·and related compounds
dimethyl 2.3,5,6-tetrachlorotereph­

thalate
0-(2.4-dichlorophenyl)-O-methyl iso­

propylphosphoramidothioate
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 formulation, F-1267
2,4-dichlorophenyl 4-nitrophenyl ether

Velaicol

Velaicol
O. M. Scotts
Stauffer .

Dow

Diamond Alkall

£O!!lP!.n~

Velalcol
Hercules

DuPont
Union Carbide

Eli Lilly
Ell LUly
American Cyanamid
American Cyanamid
O. M. Scotts
U.S, Rubber
Velsicol

. Velsicol
Mallinckt'odt
:0. M. Scotts
Rohm&Haas
Allied Chemical
Eli LUly a,a.a-trlfluoro-2,6-dinitro-~.~

dipropyl-~toluidine

1-(2-methylcyclohexyl)-3-phenylurea
3,4. di chlorobenzyl.N.methyl carbamate
--80~, 2,3 isomer-.20%

Amchem Dinoben i aomer by-product

In 1964 trials were reportedly contaminated or misformulated.

Bandane
Bandane formulation
Betassn

Chlordane

DMPA(Zytron)

DCPA(Dacthal)

Tupersan
UC22463 *

DiphenatrUe
E1-110
EH 9180
EM52,445
H-9573
MH-JO
OCS"21693
OCS"21944
Pre-San
R-4461
Tok-2 *
Calcium arsenate
T%ifiuralin

l!e,Ib!c!d.s
ACS-22
Azak

64-125

* Samples used



H 'lllble 1. Crabgrass control and turfgrass injury in response to the spring application of various herbicides in
0'
l.l"\ three separate testa •

- - - - - - - - - - - - - - - - - - - - - %CRABGRASSCONTROL- - -MAX-TURFINJuRyi'- - - - - - %BARE-- - -
(SEPT) (APRIL TO SEPT) (SEPT)
TEST TEST TEST

TRT CHEMICALAND Ii 12 3 12 3 12 3
_NQ.]~!I2N______ 7._a,! _ !.i1.A__ -_-_-_-_-~T£H_-ffi!N_:::::::::::::::::::: :WT£H::::!M!N_:::::::::::::::::::::WT£H::::!M!N

1 DCPA(clay) 2.5 10 96 75 99 99 .5 2.1 .5 .9 3 5 0 0
2 DCPA(WP) 75 " 99 -- -- -- 1.1 -- -- ..- 2
3 DMPA(cob) 4.4 15 98 98 99 100 1.5 3.8 .3 1.6 11 43 0 0
4 DMPA(liq) YI/gal Ii: 99 -- -- -- 1.0 -- -- -- I
5 Ca arsenate (dust) 69.28 382 85 71 100 95 .2 1.8 .5 .8 .3 1 0 0
6 Bandane (Fert) 7.5 35 96 -- -- -- 0 -- -- -- 0

95 " .. 12.4 II 94 -- -- -- 0 -- ..- -- I
7 Bandane (Verm) 10 " 99 94 94 99 .3 2.5 .3 _.1 2 5 0 0
8 Bandane (EC) 41i/gal " 84 -- -- -- .2 -- -- -- I

99 Chlordane (Verm) 20 90 89 -- -- -- .1 -- -- -- 0
9 OCS-21944 (Verm) 5 5 73 -- -- -- .2 -- -- -- 0

10 " .. " 7 89 -- -- ..- .2 -- -- --- 0
11 " " " 9 95 -- -- -- 0 -- -- -- I
12 " " " 20 98 -- -- -- .7 -- -- -- 2
13 OCS-21944 (EC) 1/1/ga1 5 87 -- -- -- .7 -- -- -- 3
14 " " " 7 96 -- -- -- .4 -- -- -- 2
15 " " .. 9 99

-- -- -- 1.0 -- -- -- 6
16 " " .. 20 99 -- -- -- 2.3 -- -- --- 4
17 OCS-21693 (Verm) 5 5 81 -- -- -- .1 -- -- -- 0
18 " " " 7 72 -- -- -- .1 -- -- -- I
19 se If .. 9 66 -- -- -- .1 --- -- -- I
20 .. .. .. 20 84 -- -- -- .3 -- -- -- I
21 OCS-21693 (EC) lIi/gal 5 62 -- -- -- .1 -- -- -- 0
22 .. .. .. 7 72 -- -- -- .3 -- -- -- 0
23 .. .. .. 9 79 -- -- -- .3 -- -- -- 0
24 .. " " 20 78 -- -- -- 2.8 -- -- -- I
25 ACS-22 (Verm) 5 7.5 74 -- -- -- 0 -- -- -- 0
26 " " " 15 70 -- -- -- 1.0 -- -- -- I
27 " " " 22.5 80 -- -- -- 1.1 -- -- -- 4

) )
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Table 1 (Cont'd.):

---------------------tC~~~OOmML-~-~-~nuw~-----~%MM----

. (SEPT) (APRIL TO SEPT) (SEPT)
m~ m~ m~

TRT CHEMICAL AND # 1 2 3 1 2 3 1 2 3
lfCL]£R!!U1A!IQN '%._a!_ JilLA_ _-_-_-_-_-'ffi!T£H_-ffiffi_:::::t!!A!CE:tErE_::::: !H!Tg.:!BlN

Trlf1ural1n (Fert)
If "

Trlf1ural1n (Verm)
II "

Trlf1ura11n (EC)
EL-110 (Fert)

" II

Azak (Verm)
If II

o
o
o
o
o
o

o

o

o

...:

.3 0
o
o
o
2
2

.5 0

19
o
5
7
9

o 2
o 1

.3 3

.5 1

.5 2

.1 5
1
1
1
o
1
5
1

o 2
2
1
1
o
o
3·

1.5 3
4

10
1
2
1

.8

.1 .7
.5
.3
.1
.3
.5

.2 0

2.7
.5

1.9
2.5
3,2
,I
.1
.2
.1
.5
.2
.1

o
.1

o
.1
.3

o
.2
.1
.1
.1
.6
.8

1.7
1.2
2.0
2.9

.9

.1

.1

99

74

99
99
99
99

100
100

96

92

99
100
99
99
99

100

97
44
45
55
87
92 89
99

100
99

100
100
90
99

100
83
84
99
99
99 89
99
99
99
76
99
99
88
99
97
64
81
99

40
7.5

15
22.5
40
10
15
20
10
15
20
5

10
15

5
7.5

10
12.5
15
30
10
15
1.5
3.0
4.5
1.5
3.0
4.5
1.5
2
4.

7..

.86..
"

"

80
"..

.34..

......
II

5

"
II

5
2#/ga1......

4#/gal..

41/ga1
.46

"

4#/ga1
. "

"

II

..

"

"

"
"

....

..

..

..

....

II

..

"
"

"

It

..

......

....

..

Betasan (EC)
II ..

Betasan (cob).. ..

Azak (WP)

Pre-San (llq)

" "

28 AC5-22 (Verm)
29 ACS.22 (EC)
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

N
0'

'"



~ Table 1 (Cont'd.)I
~

---------------------%CMOOM~roNTROC---~xTWFnu~~------%MiE---

(SEPT) (APRIL TO SEPT) (SEPT)
D~ D~ D~

TRT CHEMICALAND // 1 2 3 1 2 3 1 2 3
_00_]£R!!U!:,\!I.QN %_8! _ !.iLA__ : : : : ~T£H: !HlN_: : : : :tEA:fcg:TgI!!_ : : : : : !~T£H: !HlN

3/M/ga1
"
"

59 Et-110 (Fert)
60 Et-110 (Verm)
61 " "
62 ... "
63 ELoo110(EC)
64 Trif1ura1in +

Diphenatri1e
65 Diphenatri1e (Verm)
67 Tupersan (Verm)
68 " "
69 " ..
70 .. "
71 Tupersan (Fert)
72 ." "
73 Tupersan (WP)
74 " "
75 TOK-2 (clay) ••
76 " ..

fI If

77 DC 22463 (c1ay)**
78" "
79" "
80" "
81 EH-9180 (clay)
82 " "
83 EH-52445 (clay)
84 " "
85 64-125 (Liq)
86 " "
87 " "
88 MH-30 (Liq) x

)

.46
1.15

"
"

2///g81
.11 +

3.44
11.5
4.04
"
ii

"
2.34
"

50
~l

2

"
"
5
"
"..
5
"
2
"

3///ga1

6
2
4
6
2

.5 +
15
30
4.5
9

18
36
9

18
9

18
8

16
10
6
8

10
12
15
25

3
6

30
50
70
4

100
43
83
91
59

93
37
53
94 93
88
99
93
96
87

100
59
61--59
77
92
73
14
o
o
7
7

17
23
o

81

95

57

46

68

78

99

67

74

o

.7

.5
1.3
2.2

.6

.1
o

.5
o

.3

.1
o
o

.1
o
3.3
4.9

.9
1.5
1.9
1.7

.3

.9
2.5
3.5
1.2
1.4
2.0

.3

.1

.6

.1

3.5

3.3

.5

.7

o

3.8

.5

2.3

1
o
2
2
1

o
o
1
o
1
2
1
o
o
1

18
73

o
1
1
1
o
o
3
7
3
2
8
o

o

o

o

12

3

o

o

o

17

o

o

)-
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Table 1 (COnt'd.):

- - - - - - - - - - - - - - - - - - - - - 'i CRABGRASScomoL - - -Mix-TURF'iNJuRY*- - - - - - %iAiE- - - -
(SEPT) (APRIL TO SEPT) (SEPT)
n~ n~ n~

TRT CHEMICALAND it 1 2 3 1· 2 3 1 2 3.
~Q. ]~~1l-<\!I2N %_a1 _ !,il.:"__ :::: ~T£H: !HlN_:::::tEA!c![:tEr!_::::: ~T£H:!BIN

89 MH-30+ Az~k (WP) x -- 4+15 99 -- -- -- 1.3 -- -- -- 2
90 MH<'0 + E;c,,:lane (EC) x -- 4+35 27 -- -- -- .3 -- -- -- I
66 MH.~J + Bat.asan (EC) x -- 4-:-15 98 -- -- -- 2.2 -- -- -- 4
91 MH-30+ Betasan (EC) -- 4+15 99· -- -- -- .3 -- -- -- 2
92 MH-?O+ DC~A (WP) x -- 4+10 99 -- -- -- 1.6 -- -- -- 6
93 ~ffi-30 + DI~PA (Liq) x .. /f+15 99 -- -- -- 2.0 -- -- -- 7
94 MH-30+

~'f1m·aJ in (EC) x -- 4+1.5 40 -- -- -- 1.4 -- -- -- 3
102 tr·l ..:::) + 'f;:?2Tsan(EC)x -- 4+ 9 90 -- -- -- 1.3 -. -- -- I
96 B;..~':ane (gran) set 10 35 96 -- -- -- .1 -- -- -- I
97 8-9573 (gran) set 8 15 99 -- -- -- 0 -- -- -- 0
98 R-4461 (gran) set 8 15 Ie) -- -- -- 0 -- -- -- 0

100 Fert 10-6-4 4uN 16 -- -- -- 0 -- -- -- 0
101 .. 10-6-4 BON 10 -- -- -- 0 -- -- -- 0
103-108 Checks 0 0 0 0 .1 0 .3 .1 .2 0 0 0

LSD 5'%.
I'%.

24 8
31 1-:)

10
14

11
16

Average crabgrass in checks !:"'? 9~% l;~% 217.

-:t
0"­
Lr\

-----------------------~-------------------------------*Injury rating-eO - none. 5 - 1007. killed
**Misfo~111ation. see appendix
"so gai.IA
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COMBINATIONSOF PREEMERGENTCRABGRASSHERBICIDBSANDMALEICHYDRAZIDE
FORGRASSCONTROLONMEDIANSTRIPSANDHIGHWAYSHOULDERSI

. 2
J. A. Jagschitz. R. C. Wakefield and R. S. Bell

The use of maleic hydrazide (MH-30) to retard the growth of grasses
along highways is now a fairly commonpractice. To bp. most effective. MH-30
should he applied by very eal:1y May. Normally. crabgrass germinates after
this time so is unaffected hy the maleic hydrazide.

Skogley and Jagschitz (1) demonstrated in 1963 that dry formulations
of diphenatrile + trifluralin. Decthal. 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 is achieved by
reducing the number of mowings per season.

Sections of median strips and the west shoulder of U.S. Route 1 in
South Kingstown. R. r..were made available by the State Department of Public
Works3• The median strip was mowedprior 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 especially designed by the Naugatuck
Chemical Company4 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 indi­
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 s 2'xSO' 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

lContribution No. 1136. Agricultural Experiment Station. Kingston. Rhode Island.

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

~r. John Griffith. State Landscape Architect, helped in the selection and the
supervision of the experimental areas •.

~. 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 wa. unusually dry 80 that IDOst crabgrass germinstion
was delayed untU late summer. Counts of crabgrass plants were made in
October on 10 randomized one-square-foot areas in each plot of the median
strip. No count. of crabara88 were made on the ahoulder because of great
variabUity. Percent crabgrass control was based en the reduction when com­
psred to the untreated plots.

~e.9.i~n_s!r!p.!

The data in Table 1 show that MH-30 (maleic hydrazide) markedly reduced
the growth of grasses as measured by cllpplna wel~. MH-30 reduced the weight
of graas when applied alone or when cOlllbined 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 MH.30
the weight was 1.8 and 2.1. Clipping weights from plots 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 yielded significantly less than the check, but still .
significantly IDOrethan the MH-30 treated plots.

The height of creeping red fescue and tall fescue is presented in Table
2. Treatments with MH.30reduced the height of both fescues. Plots not treated
with MH.30 alone or in combination with the crabgrass herbicides had gra.s
2% to 3 time. as tall as those grasses in plota receiving MH.JO.

No flower heads developed on the grasses treated with MH-30whUe
those without this growth regulant bloomed profusely. The entire experimental
area was mowed toa 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 psrticular
differences in height were detected atthts time ao the whole area was mowed
again before September 1. The overall appearance of the median strips was
degraded by flower stalks of various dicotyledonous weeds which were not in­
hibited by any of the chemical treatments. Hawkweeds and several "dandellon­
like" 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 hydra.
zide, and Zytron and trlfluralln with maleic hydrazide gave effective control
of crabgrass. Maleic hydrazide alone produced DO 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 waa unsatisfactory.
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Table 1. Effect of maleic hydrazide and preemergent crabgrass herbicides on
dry weight of highway grasses (URI & DPW1964).

--------------------------------------- Dry weight of clippings

Tmt
__ 11£ ,ee!. !OQO_s,9,£.tl __

Median Shoulder
_NCL_ !!e~b!c!d.! ____________ 1£ !!iLA_ _ 1/]): :6Z 11__ 3121-_-§.71'7

1 MH.30 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 Dactha1 WP 10 6.1 8.0 15.7 19.4
6 Zytron l1q 15 3.8 4.9 12.7 14.6

7 Trif1ural1n EC 2 3.9 5.9 11.4 17.7
8 Tupersan 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 MH.30+ Betasan 4 + 15 3.5 2.5 5.1 4.9
12 MH-30+ Dactha1 4 + 10 1.3 1.6 5.4 8.2

13 Mlr-30+ Zytron 4 + 15 1.7 2.5 4.3 8.6
14 MH.30+ Trif1ura1in 4 + 2 0.9 1.2 • *
15 MH-30+ Tupersan 4 + 10 2.3 1.6 7.8 10.2
16 Check 5.1 8.3 10.5 18.8

- - - - ~~ S'C - - - - - - - - - - - - - - - - - -3:0- - 3.3 - - - NS-- -NS
1'7. 4.0 4..4 NS NS

-- - -AveragecrabgrassherMcfdes-- --- ---4:8--'.1---10.3'-14:2
____ Av.!r!S&!!s_a.20~e"p!u!! tlH:3Q 1~8__ 1,.! !.~ __ 6~4

* Insufficient trif1ura1in for shoulder treatments.
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Table 2. Effect of preemergent crabgrass herbicides and maleic hydrazide on height of fescues
(URI & DPW1964).

- - - - - - - - - - - - - - - - - - - - - - - - - : : : : : :H:!iihS 2G~iais:i!i In£h:!s: : : : : :
_ £r£e~i!llLr£d_f£sSu.!· _: __ T!,l! !e.!c.!!e___

Tmt Median Shoulder .Median· Shoulder
_Nq"__ ~r.!?.1£.iSe___________ !b_a!/t:. __ !Ii :6Z(2: _ _6jJ_-§.7!9_ _ !Ii :6Z 12_3L3_-§.7!9

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 " + Betasan 4 + 15 4 4 6 6 6 6 8 8
12 " + Dacthal 4 + 10 5 5 6 6 ·6 7 8 8
13 " + Zytron 4 + 15 4 5 6 6 6 7" 9 8
14 " + TrifluraUn 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

--------------------------------------"-----------
LSD5t 2 2 2 2 3 3 3 3

1t 3 3 3 3 5 5 4 4
---------------------------~---------------------Average crabgrass herbicides 13 17 13 17 19 24 20 25

Average as above + MH.30 5 5 6 6 6 6 9 8
-------------------------------------------------* Insufficient triflura1irt for shoulder treatments.

eo
0'

'"

1
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Table 3. Effect of maleic hydrazide and preemergent herbicides on the control
of crabgrass plants in median strip (URI & DPW1964).

Tmt lb Percent
No Herbicide ai/A crabgrass control *

---------------------------------------
1 MII-30 4 0

2 Azak WP 15 97
9 Azak WP + MIl-3D 15+4 98

3 Bandane EC 35 26 **
10 Bandane EC + MII-30 35+4 13 **
4 Betasan EC 15 96 **

11 Betasan EC + MH-30 15+4 84 **
5 Dactha1 WP 10 99

12 Dacthal WP+ MII-30 10+4 99

6 Zytron 1iq 15 31 **
13 Zytron 1iq + MII-30 15+4 83 **

7 Trifluralin EC 2 66
14 Trif1ura1in EC + MII-30 2+4 89

8 Tupersan WP 10 97
15 Tupersan WP+ MIl-3D 10+4 96

16 Check 0

LSD 5%
1%

28
38

* Average number of crabgrass plants in check plots was 69
per square foot.

** Someturf discoloration.
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Zytron, alone and with MII-JO, produced moderate turf discoloration with­
in a week. The gr.aa tips, especially of creeping red feacue, were purplish­
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~ tan fescue was slightly yelloWed. The use of low
gallonage is felt to cohtr~bute to cthe degree of discoloration caused by
these herbicides •

.§h.2uld.!r.!

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 median strip. Not mowing the shoulders
to a uniform height before treatment contributed to the variability. This
variability probably caused the lack of significance.

TIle heights of red fescue and tall fescue were significantly lower
where MH_JOwas applied (Table 2). Variations In height of grass among the
herbicides themselves were of minor Importance.

Maleic hydrazide alone and in combination with various preemergent
crabgrass herbicides was applied to highway median .strlpa and shoulders
during the first week of May 1964. The sU1'llllerwas unusually dry so crabgrass
germination was mostly delayed untll late August.

The dry Weights. and heights of grasses in the median strip were sig­
nificantly reducedcwhere maleic hydrazide was included in the treatment.

On the shoulders, weight diffe~ences were not significantly different
due to variations in the soil, plant ~pulationa, ~uneven grass height
before treatment. The heishts of red fescue and tall, fescue were lower where
MH'!'30was 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.

!e!e,Ie,UC.!£ise,4

1. Skogley, C. R. and J. A. Jagschitz. 1964. Preemergence control of crab- -../
grass with fall or spring herbicide applications. NEWCC18: supplement.
pp. 87-94.
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Names and sources of the herbicides are as follows: ~ a 2,6-di-~­

butyl-~tolyl-methylcarbamate (Hercules); Bandane D Polychlorodicyclopentadiene
isomers (Velsicol); Betasan D N-(beta-g,O-diisopropyl-dithiophosphorylethyl)­
benzene sulfonamide (Stauffer); Dacthal (DCPA) -dimethyl 2,3,5,6-tetrachloro­
terephthalate (Diamond Alkali); ~ (maleic hydrazide) - l,2-dihydropyrida.
zine-3,6;'dione (U.S. Rubber); Trifluralin - a,a,a-trifluoro-2,6-dinitro-!,!'!
dipropyl-~-toluidine (Elanco); Tupersan - 1-(2-methylcyclohexyl)-3-phenylurea
(DuPont) and Zytr(n (DMPA)- O-(2,4-dichlorophenyl)-O-methyl isopropylphos­
phoramidothioate Dow).
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EXCRETIONOF FOLIARLY-APPLIEDDICAMBAANDPICLORAM
FROMROOTSOF BLACKVALENTINEBEANS

GROWNIN SOIL, SAND,ANDCULTURESOLUTION
1 2

Woodland Hurtt and Chester L. Foy

Abstract

The excretion of foliarly-applied dicamba (2-methoxy-3,6-d1chlorobenzoic
acid) and picloram (4-amino-3,5,6-trichloropicolinic acid) from roots of
Black Valentine beans (Phaseolus vulgaris L.) were Btudied. All experiments
were conducted in walk-in type growth chambers under the following environ­
mental conditions6 measured at plant height: 1600 t 100 ft-c (16 hr day, 8
hr night), 23 t 1 C, 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 cvmpounds 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.




