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oaks than the ester, but slower acting on red maple, dogwood, and
holly.

3. For high kills the first year, use SO-pound aehg. solutions. If high
kills at the end of 2 years are acceptable, concentrations of 20 or
40 pounds aehg. will suffice. Use about 1.5 ml. of solution per cut.

These recommendations specify somewhat lighter dosages than the 2.0
ml. per cut of SO-pound aehg. solution that were recommended in our report
last year. Additional experience with complete frills possibly may
warrant even further reductions in amount of solution per cut or in
concentration.
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TREEINJECTIONOF UNDILUTEDAMINESANDESTERSOF 2,4,5-T

IN SPACEDANDCONNECTEDHACKSIN MASSACHUSETTSl

by

William p. MaaConnell2 and Richard G. Babeu3

An important phase of forest management is controlling the development of
unwanted species and poor quality individuals to provide growing space for
trees of better species and quality in existing forest stands. Foresters have
struggled with this problem for centuries to develop efficient and economical
techniques. Both mechanical and chemical techniques are used and much active
research continues in an effort to improve methods of control in order to pro­
duce high quality, fast growing forests.

The most popular methods of controlling unwanted hardwoods are (1) the
application of the ester form of 2,4,5-T in oil applied in ax frills at a con­
venient chopping height, and (2) the application of the same herbicide using
tree injectors. This is an easier and more economical method of application
which also reduces sprouting because herbicide application is made near ground
level (Peevey 1960). M:>rerecently there has been interest in applying the
herbicide full strength in small aDIOuntsby tree injectors and using the amine
form of 2,4,5-T instead of its ester form (Carvell, 1959j Starr 196:3). To
compare the cost and effectiveness of these newer methods on northern species,
amine and ester forms of 2,4,5-T full strength were matched in several tests
and compared with the standard oil-can-and-ax treatment generally employed in
this region.

Because the most difficult trees to kill in the Northeast are the maples,
an area having a predominance of maple was selected for treatment and the data
for this species group were kept separate. Two thousand forty-five trees from
4 inches to 25 inches d.b.h. were treated on twenty-one acres of land.

METHODSANDRESULTS

Nine one acre plots were treated by various methods during the first week
in June 1961. Observations of results were made during the month of September
in 1961, 1962, and 196:3. CIneacre'Was done by the oil-can-and-ax system of
application and the other eight acres were treated with the tree injector
using spaced and connected hacks., Similar 'treatment on twelve more acres was

lContribution of the Agricultural Experiment Station, University of Massa-
~husetts, Amherst. "
:3Professor of Forestry, University of Massachuset~s,Amherst.

Research Assistant, Univarsity of Massachusetts, ,"Amherst.
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carried out to DX:lreaceurately establish the cost o£ treatment. Plots were
laid out and the trees marked, measured and tallied in 1" d.b.h. classes in
advance of treatment. Tree selection, a fixed cost of any method, was not
included in the cost data. The same two men were used to do all the work in
order to keep work rates constant.

The connected q trills with the ester form of 2,4,5·'1' at 19 to 1 in
kerosene applied with an Eagle Oiler has long been the DX:lstpopular method of
controlling hardwoods in NewEngland, One acre of this treatment was made
for observation of results and four additional acres were done to establish
costs. The 2,4,5.'1' used in this and all later tests had four pounds aoid
equivalent per gallon. ,A total of 619 trees were treated by this method.

Control was fair to good on maple and excellent on all other species
(Table 1). The kill / however, was slow and did not reach acceptable levels
until two years after treatment. Maple trees over 12 inches did not shoWa
high pereent of DX:lrtality by this method nor by any other method used.

Table 1• • • Pereent&gelof Control Observed on Maple after Ax Frill and Oil
Can Treatment with 2,4,5.T2 at 19 to 1 in Oil in CoDneetedHacks
UsUlg '.0 Ullliliters of Herbicide per Haok

- - - - - - - -J.- -_-.:_-_-_-_-.:_-_-3t.e§.-fJPnd~at~pr._~__-_-_-.:_-_-_~.:_-.:
: : SeVerel! : Lightly 5: 6

Ie§"t'_012.SAt'!.~ _:Aa4 I;r§.e~_ J. _ ~el:l.: __ J. _~ __ J. :lb:14amq~ __

Trees 4" to 1211 dbh
1961 100
1962 49 35 16
1963 75 11 14

Trees 13" to 2511 dbh
1961 4 96·
1962 21 51 8 20
1963 42 35 4 19

lIn percent of diameter inches treated.
2The ester form :of 2,4,5·'1 at4 pounds acid equivalent per gallon.
3Dead or nearl,. dead - eighty pereent or DX:lreof the foliage gone.
~severelY dlUll8ied~ fifty to 79%of the foliage gone. '
Dailieged'. twenttto 4'/1.of the foliage gone~' ,

6iidamaged'.. less than 20%of the' fOiiage gorie. '

Tree injeotor;,f'1iave"iongbeen 'in use inthis'OOUntry especiallY' in the
South. until recently the DX:lstcOlIIJIX)nmixture used in injectori!l was a 5 to
10 pereent solution, of the 2,4,5.'1' ester in oil: Thiii Wasapp1ied at the
rate of about five milliliters per:injection with the hacks spaced two :mches
apart around the base of the tree. l\t)re recently applications of undiluted
herbicides in small amounts ( •33 and .75 millil1 tel'S per hack) have been made
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(Starr, 196,3). The major advantage of using undiluted herbicides in tree
injectors is that it reduces refill time for crews in the field.

Spaced hacks or other spaced treatments have been notably unsuccessfUl
in killing northern hardwoods, especially those of larger size (Ryker and
Minckler, 1962). In order to make a wider cut for economical connected hacks,
a light weight tree injector! with a bit three inches wide and a curved cutting
edge was selected for use. Herbicide was metered into the hacks by the rhythm
of the operator as he pressed the injector against the tree. Hacks were
counted and material was carefUlly measured to establish the average rate of
application per hack. A quicker rhythm metered one-half milliliter per hack,
a slower rhythm gave one milliliter per hack.

The connegted iniector frill with the amine form of 2,4,5-T full strength
was matched against the ester form of the same material both at the rate of
approximately 0.5 milliliters of concentrate per hack, One acre of each
treatment was dono to observe the results of treatment and an additional eight
aeres to more firmly establish cosf of treatment. One thousand eighty-eight
trees were treated by this method.

The amine form of 2,4,5-T yielded a greater kill than the ester form in
the matahed test (Table 2) and was more effeative than tho oil-can-and-ax
treatment. The kerosene and ester mixture applied by oil can to ax frills
proved more effeative than the inJeator application of the ester form of
2,4,5-T fUll strength in this test. The amine killed trees at a more rapid
rate than the ester. This could be important in situations where a rapid kill
is desirable. The amine in this test proved to be the most efficient method
of treating maple trees and other hard to kill speaies (Table 6).

The 1" spaced inieator frill with 0.5 milliliters of amine aonaentrate
applied per hack was compared with the (lroneamount of ester also in 1" spaced
hacks. One acre of each treatment was used for observation of results and to
establish the aost of treatment. One hundred and twenty-seven trees were
treated by this method. Fair to good control of maple was established with
this method when amine is used on trees 12 inches or less in diameter (Table ,3).
Whenthe ester form of 2,4,5-T was used control was poor on maple. This
method proved very effeative on easy to kill species of all diameters (Table 6).

The 2" spaced in,1eat or frill with 0.5 milliliters of the amine conaentrate
was matahed against the ester in the same kind of treatment. One hundred and
twenty-six trees were treated by this method. Here again the amine proved
superior but neither chemical was effective (Table 4) when applied this way
in maple or other hard to kill species (Table 6). Easy to kill species were
controlled by this method with both amine and ester concentrates.

lCrau-Jector JD8D.Ufacturedby Cranco CompSllY,Trenton, N. J.
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Table 2. -- Percentage 1 of Control Observed on Maple after Tree Injector
Treatment with Amineand Ester Forms of 2,4,5-T Full Strength 2
in Connected Hacks Using 0.5 Milliliters of Herbicide per Hack

- - - - - - - - - - - - -:: : : : : : : : : :T~ei Qo~itioii : : : : : : : :
: : : Severely : Lightly :

Iellr_O:bP~:la!a.:_Ma1ev./l.l-:__ ~~d__ :_ ..PWIUil.d.._:_l2lima.ltea._ ,;._Un~d

Trees 4" to 12" dbh
1961 Amine 65 11 20 4

Ester 16 2 8 74
1962 Amine 93 3 4

Ester 46 10 J4 30
1963 Amine 93 3 4

Ester 47 12 J4 27

Trees 13 - 20" dbh
1961 Amine 32 68

Ester 8 92
1962 Amine 12 9 56 23

Ester J4 8 29 49
1963 Amine 48 42 10

Ester 26 15 53 91

~In percent of diameter inches treated.
Four pounds acid equivalent per gallon.

Table 3. -- Percentage1 of Control Observed after Tree Injector Treatment
with Aml.neand Ester Forms.of 2,4,5-T Applied Full Strength in
Hacks with 1" Spacing between Hacks and 0.5 Milliliters of:
Herbicide per Hack

- - - - - - - - - - - - -:::: : : : : : : :1iee:C't>ii4I:tiPii: : : : : :::
: : : Severely: Lightly :

Iellr_O:b,s~:lr.ea.:_ Ma1ev./l.l-:__ I?ea.d_,;.__ Dwna.g~d__ :_ ~.ltesl _ ,;. _UndWIUil.d

Trees 4'.' to 12" dbh
1961 Amine 29 25 26 20

Ester 28 11 27 34
1962 . Amine 55 28 9 8

Ester .32 20 18 30
1963 Amine 79 8 9 4

Ester 45 28 5 ·22

Trees 1.3" to 21"
1961 Amine 29 71

Ester 5 6 89
1962 Amine 13 37 50

Ester 5 27 68
1963 Amine 33 25 42

Ester 5 6 27 62

lIn percent of diameter inches treated.
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~, Table 4. -- peroentage1 or Control Observed after Tree Injector Treatment
with Amine and Ester Forms of 2,4 ,5-T Full Strength in Hacks
with 2" Spacing BetweenHacks and 0.5 Milliliters of Herbicide
per Hack

Trees 4" to 12" dbh
1961 A::~.ne 21 6 24

~~Ester 3 2
1962 Aroine 24 6 22 48

E:'Jter 10 19 71
1963 .Ar:"ae 28 6 22 '44

E:J~ar 12 22 66

Trees 13" to 22" dbh
1961 Amine 12 88

Ester 100
1962 Amine 24 76

Ester 25 75
1963 Amine 24 76

Ester 25 75

lIn percent of diameter inches treated.

Table 5. -- percentage 1 or Control Observed arter Tree Injector Treatment
with Amineand Ester Forms of 2,4 ,5-T Full Strength in Hacks
with 2" Spacing between Hacks and 1.0 Milliliters or Herbicide
per Hack '

-------:------:-------~ee~~~~n---------­

: - - - - - "":- -severelY -:- tigh'f;lY- :- - - --
.!e~_01?s!r.Y.e~:_ Ma~e!i~_ .:._ Ee~d.__ .. __ D~g!d E~a~e~ _ ':"U~d~~

1961 Amine
Ester

1962 Amine
Ester

1963 Amine
Ester

1961 Amine
Ester

1962 Amine
Ester

1963 Amine
Ester

17
10
27
15
48
40

36
lJ

Trees 4" to 12" dbh
23 23 37
11 6 73
18 33 22
5 11 69

11 19 22
6 13 41

Trees 13" to 21" dbh
10 90

100
10 90

32 68
3J 31
19 73

lIn percent of diameter inches treated.



The 2" spaced in.1eQtor friU with 1.0 m1llll;!. ters or the amine concen­
trate wasma.tched against the ester rorms or 2,4,5-T in the same treatment.
Eighty~t,'ive trees were treated by this method. ~he $ilI1ne again proved
superior but neither treatment caused sUfficient kill on maple (Table 5).
This treatment like all the others proved erfecti ve on easy to kill species
(Table 6).

The effect or jibe various treatments on maple and (?ther species are
su.mmarized in Table 6. Three hundred and sixty-three maple trees and 164
trees or other species were treated, measured, and analyzed after the first,
second, and third growing season to determine the results of treatment in the
various tests. Because or the smaller number or other species treated, the
results ror these other species are less reliable than for the maples. In
general hard to kill species like elm, hickory and ironwood respond like the
maples. Easy to kill species like oak, birch, pin cherry and ash responded
well to all treatments. In this class ash is somewhat harder to kill than
the .others. Of the methods employed only the (1) oil-can-and-ax application
of the oil and ester mixture, (2) inJector treatment with undiluted amine in
connected hacks, and (.3) injector treatment of the amine concentrate in hacks
spaced one inch apart produced acceptable levels of mcrtalitlf on maple and
hard to kill species like elm, hickory and ironwood (Table 6).

Table 6. -- percentage l of Treated Trees Killed 2 by Species, Method, and
Herbicide

- - - - - - - - - - - - - - - - - - - - - -. - - - - - - SpecIes - - - - - -
.: : - - - - -:Hardto- ldlIT; EaSY-t~ ktl14

Method : Herbicide: Maple : ·~cies : .ClTIecies
Xx-m\c)U-can-application -Eiter+on- - 60%- - ~50% - - - - - ~Oo% - -­
5.0 ml herbicide per hack

Injector connected hacks AJIl:I.ne 82% 100% 100%
0.5 ml concentrate per hack Ester 50% 50% 100%

Injector 1" spaced hacks AJIl:I.ne 70% 50% 100%
0.5 ml ooncentrate per hack Ester .36% 40% 9.3%

Injeotor 2" spaoed hacks AJIl:I.ne 24% .30% 100%
0.5 ml ooncentrate per hack Ester 15% 0% 85%

Injector 2" spaced hacks AJIl:I.ne 44% 0% 94%
1 ml conoentrate per hack Ester .3J% 0% 67%

lpercentage of the number of trees treated
2Eighty percent I'Ir more of the foliage gone t1Rl years after treatment
.3Elm,hickory, iron1Rlod
400, birch, ash, pin cherry
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Table 7. -- labor and Materials Required to Treat 1,000 Diameter Inohes
______ g,f_CloUlIr~~ lzy_Vl1J'iolJJ3J~tll.ods_(I1l..~la~l. _

_ L ~~~~J~~~~~~~~ _
. : Man : labor : Material : Equipment : Total

___ Me;!Jlg,d .i.Ho!J.t'.lL_:_ Q.o§.t__ :__ C~i _ .i. _ Q.o~t :_ Q.o~t__
Ax &: oil. can application' 4.16 . 6.24 •.38 .08 6.70
Injector,oonneoted hacks .3.26 4.89 1.67 .18 6.74
InJector,l" spaced haoks 2.45 .3.67 .95 .12 4.74 .

0.5 ml per haok
Injeotor,2" spaoed haoks 2.51 .3.76 .95 .12 4.8.3

0.5 ml per hack
Injector,2" spaced hacks 2.51 .3.76 1.90 .12 5.78

1.0 ml per haok

Based on:
labor - $1. 50 per hour wages
Injeotor - .05 per hour depreciation
Ax &: oil can - .02 per hour depreciation
2,4,5-T ooncentrate - $9.00 per gal. oost
Kerosene - .20 per gal. oost

Table 8. Cost Com,parison of Five Methods (')f Treating or Killing 1,000
Diameter Inches of Cull Maple Trees (In Dollars)

--------------------~:~~~~j~~~Iqe~~~~::
: : Treated : K;iUf.d _

_ _ _ _ _ _~tho~ .i. lie~1c1d§. .i. t..-i?!.!.~b~ .i. t..-12!.!.~b~ _:J.1-~!.!. sl.,bb,

Ax frill and oil oan Ester $ 6.70 $ 8.91 $15.95

Injector girdle Amine 6.74 7.28 14.02.
Connected hacks Ester 6.74 14•.36 25.95

Injeotor girdle Amine 4.74 6.02 14.,36
1" spaoed haoks Ester 4.74 10.52 94.80

Injeotor girdle Junine 4.8,3 17.24 None
2" spaoed haoks Ester. 4.8,3 40.2,3 Killed

Injeot"r girdle Amine 5.78 12.02 16.07
2" spaced hacks Ester 5.78 14.45 44.45

1 ml per haok



Twothousand torty-five trees were treated and measured to determine
cost of operations,

Labor cost is lower with the tree injector method because both the hack
and herbicide is applied in a single operation. Material cost, on the other
hand, is several times greater tor the undiluted herbicide applied by.injeotor
than tor the oil mixture applied by oil Clanand ax (Table 7), Total cost,. '
of treatment, including labor, material, and equipment depreciation, were '
comparable when made either by injector with connected hacks or complete trills
by ax and oil can.

Whencost is computed on the basis of diameter inches of cull maple trees
WJ&g. (Table 8), the injector with amine concentrate proves more eoonomioal
than the 19:1 mixture applied by oil can and ax, The injeotor method with
1" spaced haoks was least costly, the injector method with connected hacks
followed, and use of the oil can and ax was third, other treatments probably
should not be considered for use in this region for kUling maples and other
hard to control species, The injeotor treatment with connected hacks· with
its 93%kill on maple trees 12" dbh or less (Table 2) is probably preferable
over the 111 spaced hacks with 79%kUl (Table 3) even' tho'lgh the cost per
1,000 inches 01' diameter killed is greater. Even in the larger diameter
classes, 13 through 2;, the relationship is still favorable, producing 48%
kill with connected hacks as cpposed to 33%with 111 spaces. The cost of
kUling large trees is double or nearly double the cost of killing small
trees, Clearly I an effioient and economioal method of killing large, hard­
to-kill species needs to be developed.

CoNCLUSIONS

The nine methods studied differed in effeotiveness of oontrol on maple
and other hard to kill epecf.sa, All methods produced high mortality on easy
t~ kill species. The amine for.m of 2,4,;-T proved more effective than the
ester in every test Where they were compared, Sinoe amine and ester 'forms
of 2,4,;-T are the same price, the amine for.m is much to be preferred for
use in tree injectors in concentrate for.m. The oil can and ax method 01'
killing trees is reliable, but the tree injeotor method reduces oost20 to
30 percent based on diameter inches of trees treated, The tree injector will
pay tor itself in a relatively short time by doing a better job at lowe~ooBt.
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CHEl-lICALVJEEDCONTROLAPPLIEDPRE-EIvlERGENCETO POTATOI1,Sl

Arth ur Hawkins 2

The effectiveness of relatively new chemicals, surface-applied as spray
formulations pre-emergence to potatoes for control of amual grasses, broad­
leaf weeds and nutgrass in 1963, was determined on fine sandy loam and silt
loam soils in the Connecticut River Valley. The need for double cultivation
to incorporate EPTC for control of nutgrass and other weeds is also presented.

Materials and Methods

Counercial fields of Katahdin potatoes with a history of crabgrass and
broadleaf weeds, or nutgrass infestation in the Connecticut River Valley were
selected for test sites.

For nutgrass control EPTC was applied five days before emergence. The
other chemicals were applied a day or two before emergence of the potatoes.
Prior to treatment the fields had been cultivated and the rows simultaneousl;r
"dragged-off"' by a weeder mounted behind a tractor.

Spray formulations of the chemicals were applied with a 3 gallon hand
sprayer equipped with a T Jet nOZZle, at 100 gallons solution per acre rate
on plots 3 rows wide x 12 feet long. Yields were made on 2 rows x 8 feet"
Plots were replicated 3 to 4 times in most instances.

The very fine sandy loam soil at location C-l and silt loam at C-2 was
moist at time of application of materials; 1/2 11 to 3/4" of rain had occurred
on 6/6 and 6/11. It was very hot and dry week of June 23 until a 2" shover
on 6/28; the following week was hot with 1/2 inch rain 7/3. The balance of
the season was warm and dry. In-igation was applied only at Farm H.

Results and Discussion

DCPA: At Farm C-l; the spray formulation of DCPAwas applied on 6/7/63
after 3 pounds DNBPper acre had been sprayed on by the grower the previous
day; the fine sandy loam soil was free of weeds. DCPAat 4 pounds active per
acre was as good as 6 pounds in controlling a heavy infestation of crabgrass
(Table 1). On 7/3/63 the control plot had grass 4 to 6 inches high; the
treated plots were free of grass but some weak lambsquarter persisted. The
treated plots were relatively grass-free at harvest time while the check plot
had considerable grass.

l Sci ent if i c Contribution No. 59. Agricultural Experiment Station, University
of Connecticut, Storrs, Connecticut.

2Agronomist and Extension Potato Specialist, University of Connecticut, Storrs,
Conre ct.Lcut ,
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TABLE1. Effect of Spray Formulation of DCPA~Applied on Soil Surface ?re­
emergence to Potatoes on Crabgrass Control and Yield of Katahdin
Potatoes -- Connecticut - 1963. Season: Hot and Dry, No Irrigation.

Chemical Active Crabgrass Control 21 Crop Yield6/
lbs/A 7/3 9/24 RatinaJ bulA

Farm (;-1 - No weed'growth at time of application. DNBPprevious day4/

DCPA75WP 0 1 3 10 510
applied 4 10 9 10 520

6/7 6 10 9 10 538

Farm C-2 - Grass and broadleaf weeds 1/2", DNBPapplied following day5/

DCPA75 WP
applied
6/12

o
4
6
8

2
5
7
9

2
4
5
7

10
10
10
10

337
367
362
412

1/DCPA= dactha'l,
2/Weed rating: 10 = complete control; 7 = acceptable; 3 = poor control;

1 = heavy rank weed growth.
3/Crop rating: 10 = no effect; 0 =complete kill.
4/Rows "dragged off" sometime pr~viously. DNBPat 3 Ibso/acre applied day

before DCPA. Yield on Farm C-1: on single rows x 8 ft. x 2 reps.
5/R.'OW'Siidraggedoft" sometime previously. DNBPat 3 lbe./acre applied day

after DCPA. Yield on Farm C-2: 2 rows x 8 ft. x 3 reps.
6/Season dry, no irrigation.

At Farm C-2, broadleaf weeds and grasses were up to 1/2" at time of
application of 4 to 8 pounds DCPAon 6/12/63. DNBPwas applied at 3 pounds
per acre over-all by the grower on the following day. At the time that potatoes
were ready to hill, 7/3/63, the check plots had considerable crabgrass; plots
treated with the 6 pound rate had fair control, and plots with the 8 pound rate
had good control of grass, Table 1.

At both locations no injury to potatoes was noted. Cultivation was
omitted from time of drag~off until 7/3/63. Control of crabgrass at lccation
C-2 resulted in slightly higher yields. No control was obtained at another'
location where grasses were 1/2" to 1" high at the time of application of 4
and 6 pounds active DCPAper acre.

Dyphenamidand Trifluralin: The field had been cultivated and dragged
off about a week prior to application of treatments; broadleaf weeds and grasses
were 1/2" high. The treatments were applied in four blocks; alternate blocks

were raked free of weeds prior to treatments to determine the effect of tre~t~

ments on emerged weeds.
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Better weed control was obtained where dyphenamid and trifluralin were
applied after the small weeds were raked out. 'l'rifluralin at 2 pounds and
dyphenamid at 4 to 6 pounds active per acre applied pre-emergence to potatoes
gave good control of weeds until time to hill potatoes, when applied either
pre-emergence to the weeds or if the grassy and broadleaf weeds were 1/2" high.

Trifluralin at 2 pounds gave as good control as dyphenamid at 6 pounds.
The higher rates of trifluralin gave better season corrt ro L of weeds, Table 2.

TABLE2. Effect of Dyphenamid and Trifluralin Surface Applied Pre-emergence
to Potatoes on Weed Control and Yield of Katahdin Potatoes -­
Connecticut 1963 - Hot Dry July &August - No Irrigation - Fann C-2V

Chemical
Applied

6/12
Active
lbs/A

Control of lv'eeds2/
6/25 9/24

Yields 5/
bu/A

Weeds raked out before treatmenV/

Dyphenamid wp 4 8 4 288
6 9 7 278

'l'rifluralin ec 2 9 7 277
4 10 8 325
6 10 8 320

Check 2 2 2456/

Weeds 1/4 - 1L2"at time of treatment 4/

Diphenamid wp 4 4 4 211
6 8 8 237

Trifluralin ec 2 S 4 237
4 9 6 315
6 10 8 324

Check 2 1/2 1826/

1/Dragged off about one week prior to treatments.
2/Weeds - primarily crabgrass and pigweed, also lambsquarter and barnyard grass.

Rating: 10 = complete control; 7 = acceptable; 3 = poor control;
1 = heavy rank weed growth.

3/Heeds raked loose prior to treatment.
4/Broadleaf weeds (lambsquarter and pigweed) and grass weeds (crabgrass, barn-

/
yar d ) were 1/4" - 1/2" high at time of treatment.

5 Yield on 2 rows x 8 ft. x 2 reps.
6/No CUltivation, from time of drag-off 6/5 until all cultivated and hilled 7/3,

favored weeds and resulted in greater than normal competition on check plots.
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The plots were not cultivated from time of drag-off, 6/5, until hilled
on 7/3 when potatoes were about 8 inches in height. Under the hot dry conditions
on this unirrigated site, crabgrass and other weeds were favored since vine
growth was not vigorous enough to shade weeds. It is assumed that the check
plots, especial;J.y those in the blocks where weeds were not raked out just prior
to time of treatment, had a higher weed population and produced lower yields
than if normal cultivation practices had been employed.

Need For Good Soil Incorporation of EPTC

EPTC ec at 6 pounds active per acre was applied for control of nutgrass
and other weeds two weeks after planting and about a. week before emergence of
potatoes for control of nutgrass and other weeds on Farm H. The material was
applied in 13 gallons of solution per acre at 25 to 30 pounds pressure a.nd was
soil incorporated simultaneously while cultivating (1).

The equipment consisted of a low pressure power take-off pump, a mourited
container for the spray solution,· and spray nozzles mounted on a six-foot boom
under the front part of the tractor (2). The nozzles were directed to spray
the soil in front of the cultivator teeth.

The soil had been loosened the previous day; it was dry on the surface
and mellow-moist underneath at the time of application. The material was
incorporated by means of the cultivator teeth, and a six-foot weeder attached
to the rear of the tractor.

To insure good soil incorporation of the EPTC, the treated rows were again
cultivated and dragged-off by another tractor equipped with cultivators and
weeder but without the spray equipment. The second cultivation was made within
a few minutes after the first and was performed in the reverse direction.

The importance of adequate soil incorporation of the material was noted.
Excellent control of nut grass and other annual weeds was obtained where good
soil incorporation was provided by cUltivating and weeding twice. Control of
nutgrass and other weeds was relatively poor on rows which received only one
cultivation and weeding simultaneously with the application of the spray treatment.

1~316750n Nutgrass Control

Honsanto Chemical 31675, 65 Wl" was sur face applied at ,1 to 4 pounds active
per acre follOWing drag-off, about, two days pre-emergence to potatoes at a

location where nutgrass was heavily infested on fine sandy loam soil. Within
two weeks it was noted tha t the treatments gave little cont rol of nutgrass.' The
spring growth of nutgr-ass was then controlled' by cultivation and hand weeding.

The residual effect of UC31675 on nutgrass which developed later was
outstanding. By mid-8eptember the check plot had a thick stand of nut.graas
from row to row. Plots which had been treated with 1 or 2 pounds per acre had
no nutgrass in the potato rows and on;J.y a small amount of nutgrass between the
rows. Plots treated with 3 and 4 pounds in addition to being free of nutgrass
in the rows, had only weak nutgrass plants between the rows. No injury to
potatoes was noted. Treated plots produced as good or better yields than the
check plot.
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"'--'- Adjoining areas which had been treated with 6 pounds EP'rC at drag-off,
soil incorporated by double cUltivation, were relatively nutgrass-free early
in the season, but had small but vigorous nutgrass plants growing between the
potato rows by mid-September.

The results suggest that HC31675 ViP be soil incorporated and applied
earlier in the season in order to be effective against early germinating nutgrass,

Summary and Conclusions

New weed control chemicals applied pre-emergence to potatoes were evaluated
in fields of Katahdin potatoes on fine sandy to silt 'loam soils on commercial

farms in the Connecticut River Valley.

DCPAat 4 pounds per acre surface applied pre-emergence to potatoes and
before weeds emerged gave excellent control of grasses until potatoes were ready
to hill. Hhere grasses were 1/2 11 or less at time of application, 8 pounds gave
good control.

Trifluralin at 2 pounds and dyphenamid at 4 to 6 pounds active per acre
applied pre-emergence to potatoes gave good control of weeds until time to hill
potatoes, when applied either pre-emergence to the weeds or if the grassy and
broadleaf weeds were 1/2 11 high. Higher rates of tr1fluralin gave better season
control of weeds.

MC3167565 wp at rates as low as 1 pound active per acre applied on the
surface pre-emergence to potatoes after drag-off gave good control of nutgrass
which developed later in the season. It did not control early germinating
nut.gz-aes , Soil incorporation and earlier application is suggested for control
of early nutgrass.

Double cultivation was found necessary to adequately soil incorporate
EPTC ec spray applied at drag-off for control of nutgrass and other weeds. The
method of simultaneously spray-applying EPTC and soil-incorporation while
cultivating and weeding is discussed.
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