


















INFLUENCEOF SODSPECIES IN NO-TILLAGECORNPRODUCTION

R. A. Peters and W. L. curreY!!

The feasibility of seeding corn without prior plowing and disking of
the seedbed is now well established if 1) herbicides are used which effec­
tively kill any existing vegetation and 2) a planter is used which can
penetrate the sod, place the corn seed at the proper depth and adequately
cover.

While other herbicide combinations have potential for vegetation kill
in no-tillage schemes, the most commonly used treatment is a mixture of
paraquat and atrazine. This combination varies in effectiveness, however,
because of inherent differences in the response of different plant species.

This paper discusses the response of several plant species to paraquat­
atrazine mixtures under three management schemes. The treatment response
was measured by the degree of plant kill and the growth of silage corn planted
in the treated plots.

Procedure

The experimental area was on the Agronomy Research Farm, Storrs (Conn)
Agricultural Experiment Station, Storrs, Conn. Seedings of all grass and
legume species mentioned were made on August 12, 1968 except for a late
seeding of rye made on October 1, 1968. The species used are listed in
Table I. Each replication was divided into th~ee strips in the spring of
1969 and each managed differently. The individual plots within the manage­
ment strips were 10 x 16~ feet in size. All data were subjected to analysis
of variance.

All chemical applications are expressed in terms of pounds active in­
gredient or acid equivalent per acre. All applications were made at a rate
of 25 gallons of water per acre.

Management A

In this strip plots were chemically treated on April 25 with atrazine
1 Ib plus paraquat t Ib with X-77 wetting agent 2 oz per 25 gallons of water.
Grass and legumes were just beginning active growth. Wisconsin 335A corn
was planted on May 13 in 34 inch rows to give a population of 28,000 plants
per acre with an Allis Chalmers Series 600 No-til planter. An application
of 1000 Ib/A of 15-15-15 granular fertilizer was surface broadcast prior to
planting. A starter fertilizer of 200 Ib/A 10-34-0 was banded beside the

11Professor of Agronomy and Graduate Assistant, respectively. Plant Science
Department, University of Connecticut, Storrs, Connecticut.
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seed at planting.

Management B

Wisconsin 335A corn was plan led as in Management A on May 13 directly
into the standing crops. At seed lng, the early rye was 30 inches tall and
in the boot stage, orchardgrass w Is 15 inches tall, and alfalfa was 12 inches
tall. The chemical treatment wasatrazine 1 lb plus paraquat t Ib with X-77
wetting agent plus alachlor 1 lb Ii. Fertilization and seeding was the same
as in Management A above.

Management C

On June 2 all plots were sa lIed for forage yields. Rye was over 4
feet tall and in anthesis, orchar Igrass was 3 feet tall and emerging from
the boot; and alfalfa was 2 feet ,all. On June 4 the plots were chemically
treated and planted to corn. The Iherbicide combination was atrazine 2 lb
plus paraquat t lb with wetting a lent plus alachlor 1 lb ai. A28 corn was
planted with the Allis Chalmers planter as in A and B above except no starter
fertilizer was applied.

Alachlor was used in the her licide mixture applied in Management Band
C to control annual grassy weeds. I Previous work at Storrs (1969) demonstrated
that atrazine-paraquat treatments :maygive adequate control of perennial species
but will not prevent proliferatio I of crabgrass.

Resul IS and Discussion

Vegetation control

In general control of all sp Icies by the atrazine-paraquat mixture was
excellent when applied as growth ~s starting in Management A. In Manage­
ments Band C control was good ex !ept for tall fescue, orchardgrass and
alfalfa. To control the alfalfa legrowth t Ib of 2,4-D amine at } lb ae/A
was applied on June 10, 1969. In Management B the alfalfa had regrown to
2 feet in height.

Annual grasses did not prove to be a factor on any of the plots including
those in Management A where no al Ichlor was applied.

Stands of Corn

There was no significant dif terence in stand counts in plots within
managements which indicated that ihe planter used was capable of seeding
into sad of all the species invol led in this experiment as readily as into
the bare soil. There was a diffe lence, however, in the average stand be­
tween managements as indicated in 'Table I.

There was no difference in mIan stand between Managements A and B
indicating that the no-tillage pI Inter used functioned well even in actively
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growing sod. The lower stand in Management C may have been due to the later
date of seeding when conditions were not as favorable for germination.

Corn growth

There was no obvious difference in the rate of corn growth in Managements
A and B except for the earlier emergence in the bare plots. No statistical
differences in yields from tJ1anagementsA or B were found. There was a dis­
tinct trend, however, in Management B for greater yields in the seeded plots
compared to the non-seeded plot. This can be associated with the greater
mulch accumulation in Management B where the sod was not sprayed until the
corn was planted.

In both Managements A and B there was indication of yield depression
in the timothy plots. No explanation is offered.

In Management C there was no obvious difference in height between
plots (Table I) as observed on July 29, 56 days after planting. Corn av­
eraged 6.0, 5.6 and 5.4 feet in the alfalfa, red clover and ladino clover
plots, respectively, as opposed to 4.3 feet in the non-seeded check plots.
Corn in any of the grass plots was at least one foot shorter than corn in
the alfalfa plots. By harvest time the height differential was no longer
evident.

Corn was the tallest in 3 plots that contained legume residues. While
a total of 170 Ib/A of nitrogen had been applied in May the additional ni­
trogen supplied to the corn by the legume residues was probably a factor
in the greater initial growth rate of the corn.

The corn yields in r1anagement C were distinctly lower than in Manage­
ment A or B. This was expected since an early maturing corn variety was
used which was seeded 22 days later. Unlike in Managements A or B, there
were yield differences between plots since yields of corn in the legume
plots were significantly higher. This was likely due to the increased ni­
trogen available from the legume residues. In contrast to Managements A
and B, the non-seeded check plots had a greater corn silage yield than any
of the plots seeded to grass. This was related to the fertility removed by
the grass silage harvested just prior to the planting of corn.

The yields of grass silage removed on June 2 are given in Table II.
The yields of silage obtained from most of the 1100 species largely com­
pensated for the lower corn yields (Table II). No Ladino clover was har­
vested since there was a 75%loss of stand over winter. Yields of ryegrass,
early seeded rye and winter wheat were poor because of excessive growth in
the fall resulting in smothering of a large part of the stand.
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Table I. Corn Stand Counts in Three No-tillage Plantings
and Height Measurements in the Last Planting.

Sod Species Hanagement A t1anagement B Management C
Sprayed 4/25- Sprayed & Sprayed & Height in
Planted 5/13 Planted 5/13 Planted 6/4 feet

Plant Count Plant Count Plant Count
Domestic ryegrasses 32,260 27,650 22,760 4.2
Rye - early 28,800 25,340 23,040 4.7
Rye - late 27,260 27,260 21,890 3.9
Winter wheat 29,570 27,260 24,960 3.9
Timothy 26,110 25,730 24,580 4·3
Orchardgrass 28,030 28,800 22,270 4.4
Tall fescue 27,260 27.050 23,040 4.f5
Reed canarygrass 25,340 26,500 22,660 5.0
Alfalfa 25,340 31,870 24,580 6.0
Red clover 27,650 27,260 23,800 5.8
Ladino 30,340 25,340 26,110 5.5
Non-seeded

~
26,110 23,420 4.2

Nean 27, 50 27,260 23,580 4.7

LSD .05 N.S. N.S. N.S. .68
.01 .88

- - - - - ------ - - - - - ------- - - - -

Table II. Yields of Silage Under Three No-tillage Management Schemes.

Sod Species Management A Hanagement B M~ent C
Corn s1tage Corn Silage Grass Silag Corn Sllage Total

T/A T/A T/A T/A
~Domestic ryegrass 23.6 25.2 1.9 14.9 1 .8

Rye - early 23.7 25.0 4.8 14.9 19.7
Rye - late 23.9 21.9 5.3 14.1 19.4
Winter wheat 22.6 22.4 3.3 16.0 19.3
Timothy 18.9 19.7 5.6 14.6 20.2
Orchardgrass 22.7 21.5 5.0 14.7 19.7
Tall fescue 21.9 22.8 7.0 17.0 24.0
Reed canarygrass 22.8 19.6 4.8 15.4 20.2
Alfalfa 21.0 25.0 4.3 19.0 23.3
Red clover 25.6 26.4 5.3 19.0 24.3
Ladino clover 21.9 24.6 19.7
Non-seeded 21.2 20.0 17.1
Mean 22.5 22.8 Ib.4

LSD .05 N.S. N.S. 1.2 2.7
.01 1.6 3.2

Yields obtained from sod species June 2 just prior to treatment with atrazine­
paraquat-alachlor.

l! 30%dry matter basis

y
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Summary

Atrazine-paraquat mixtures were applied to 11 different sod crops
under 3 managements. Applications were made 1) in April prior to direct
seeding of corn in May 2) in May at the same time corn was planted in the
standing crops and 3) in June after removing a grass silage crop. Good
kill was obtained of all species in April when growth was starting. Appli­
cations made in May when most sad species were heading out or in June after
removing a silage cut gave incomplete control of alfalfa, orchardgrass and
tall fescue.

The no-tillage planter with a fluted coulter used in this experiment
planted the corn adequately in all of the sad species, as judged by stand
counts.

Yields of the corn when planted in May were comparable between sad
species. There was no significant difference between yields of corn planted
in sad and in the non-plowed, non-seeded plot. When corn was planted in
June after a grass silage crop was removed there were differences in yields.
Since the significantly greater yields were all associated with legume
plots, it was assumed that residual nitrogen was available to the corn.
The leg~e effect was also reflected in the greater height of the corn
early in the season.

The yields of the June planted corn were considerably lower than the
May planted corn but the grass silage crop obtained compensated for the
decrease.

Literature Cited
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no-til planter.
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SFFECT OF :lATES OF DIPfLS~:rMnD Mm Ln.JURO~,r

FOR.LAYPY','3::D GO"JTHOLHI POTATCE,c;

Arthur Hawkins Y
Control of late germinating weeds in potatoes with chemicals either

(a) just before or at the time of the st cultivation or hillin? and
incorporated, or (b) applied shortly after the last has been found
practical (2, 3, 4, 5, 6). Soil incorporation of 2PTC at the time of the st
cultivation or last has become a common practice in Connect.i.cut,

Diphenamid applied at preemergence to potatoes at 2 to 3 It/"- ::;ave
season-long control of large crabgrass in Connecticut in 1963 (1). In l?i)?
herbicides evaluated for control of late-germinating weeds in s ver e
diphenamid soil incorporated at the time of last , and Li nur-on applied
after the last hilling.

Haterials and r4ethods

A commercial potato field with a history of crabgrass and barnyard E::rass
in the Connecticut Hiver Valley was selected for the test The soil was
a fine sandy loam. Plots i,rere 3 rows ,·.ride x 12 ft. long, and were replicated
four times in randomized blocks.

Diphenamid 50 ':iP was applied with a I-gallon sprayer equipped wi.th aT-Jet
nozzle, at 100 gallons of solution per acre, just prior to the
A granular formulation of linuron (10 S) was applied with a >lidget Juster j'15t
after the last hilling; granules on the vJere brushed off.

The materials were applied on 7,11/69 when the Katahdin potatoes ver-e in
the full bud to early bloom st.age , The "las moist at the time of
t i.on , I'feather conditions were dry and hot the folloKing week. An
unusually high amount. of of about 10 inches occurred '~he thrce-
week period 7/13 to 8/4 including 3.e" on 7/13, 1.2" on 7/2:8, and 2.0" on i~/h.

The herbicides used, the amount
kind of "leeds present, weed control

of 3ctive
u. V~U'" and

applied per acre,
given in Table 1.

ILesults and Discussion

I:leed Control: A heavy gr-owth of vines as a of hip;h shaded
emerging weed s , preventing vigorous gr owt.h of weed s. The unt.r eat.ed border
around the potato field which had been cul.t.Lvat.ed up to and the date
of the last hilling was heavily infested \,Tith weed s , primarily grasses, later
in the season.

The weed control in Table 1 are based on a Lov population of large
crabgrass (Digitaria san¥inalis), barnyard grass (~chinochloa crus;;alli), and
pigweed (Amaranthus retroflexus).

i7 Agronomist and Potato Specialist, University of Connecticut, Storrs,
Connecticut.
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Diphenamid at either or 2 pounds, and linuron at 1 or
acre gave acceptable to good control of these weeds.

pounds per

Crop Rating and Yield: There Nas no apparent injury to the potato vines from
application of the chemicals. No damage to foliage was noted from linuron
Granules that may not have been brushed off the leaves.

Yields were lower on plots treated with linuron at lor Ib/A than
yields on the untreated plots. However, the differences were not statistically
si[~nificant.

Total Above 1 7/8"

'l,?'7 277.?-,

335 282
368 319
303 Y 261 Y
269 223
290 236

T~. s, !oJ ~
1;" .0.

l.02110

Crop ') /
}~ating .d

7/11/69

1 10 5.3
10 8.3

2 10 7.4

1 10 8.6

10 8.8

Active
11>5/ 1\

Table 1. Sffect of Spray Formulation of Diphenamid Incorporated T;Jhile Hilling,
and Granular Formulation of Linuron ,\pplied After Hilling, on Control of Late
GerminaUnp; "fl'!eds and Yield of Katahdin Potatoes. Location H1I-Connecticut 1969

~;reed !.J Yield jj - cv..rt/A
Control
9/26/69

Chemicalv'
Applied '"

Linuron (10 G)
Linuron (lC G)

o

L.S.9.

Dip'-lenaf'1id

9iphenamid

Iri.phenami.d

1/ Plots J rows ~Qde x 12 ft., replicated 4 times.

?JTreat.ments applied 7/1/69; potatoes full bud to early bloom stage.
Diphenamid applied in 100 gals. wat.er per acre, as directed spray between

r-ows prior to last cultivation and hilling.
T,jDuron 10 '} r~ran'-llar applied with small midget duster after last hilling;

r:;ranules brushed off plants.

1/ Crop ratio.?;: 10 '" no effect; 0 compl.et.e kill.

!.J'i!eed ntincr,: 10 '" complete control; 7 = acceptable; 3 = poor control;
1 "" ] ow population of cr abgr-as s , barnyard £plSS and pigweed 9/26/69.

2/ ~cvrpled 1+reps, two r-ows x 8 ft. Sampled shorter areas where stand not good.

r.,'/ ') r~ S onLv:::.J "p , . ,1 •
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Summary

Diphenamid soil-incorporated at the time of last hilling, and linuron in
a granular formulation applied after the last hilling were evaluated for control
of late-germinating weeds in potatoes. Conditions of unusually high rainfall
resulted in a heavy growth of vines and a relatively light population of large
crabgrass, barnyard grass, and pigweed.

Diphenamid at l~ or 2 Ibs/A applied in a spray formulation and soil­
incorporated at the last hilling, and linuron applied at either 1 or 11lbs/A
applied in a granular formulation after the last hilling gave acceptable to
good control of a relatively light population of weeds.

No injury to potato foliage was noted from any linuron granules which may
not have been brushed off the leaves. Yields from Dlots treated ~~th linuron

1 / •at 1 or 1-;; 1b A were lower than those on the untreated plots, but the differ-
ences were not statistically significant.

Acknowledgement

Acknowledgement is made to the following companies which supplied materials:
Upjohn, and E. I. DuPont.

Literature Cited

1. Hawkins, Arthur. 1969. Effect of Rate of DCPA, Diphenamid and EPTC for
l'!eed Control in Potatoes. TE1;CCProceedings 23:99-103.

2. 1963. Lay-by Chemical ',jeed Control in Potatoes wi.t.h
Granular and Spray Applications. EEt'JCC17:1hO-144.

3. 1963. Spraying Chemicals for Soil Incorporation ~hile

Cultivating for Lay-by Weed Control in Potatoes. r;~~rcc 17:129.

4. 1962. Adapting Equipment for Applying Chemicals for
Lay-by Heed Control in Potatoes. American Potato Journal, April 1962
Vol. 39 No. h pp. 162-163.

5. 1962. Lay-by Chemical Feed Control in Potatoes "..ith
Granular Formulations of CDAA,Dalapon and Other Chemicals. ~SWCC 16:
178-180.

6. -:::--_-=---::~~. 1961.
Granular Formulations.

Post-hill Chemical Weed Control in Potatoes with
~mHCC 15:130-161.



NEWCRITERIA FOR DEVELOPMENTOF HERBICIDES

E. A. Walker

Herbicides have been registered by the U.S. Department of

Agriculture since 1947. There have been over 12,000 herbi-

cides submitted for registration since then. Some are used

to kill many weeds and others are developed to control only

specific weeds. Herbicide usage has risen over 275 percent

since 1963 and in 1967 there was over 430 million dollars

market value of organic herbicides used at the manufactures

level.

Much progress have been made in the past. Major attention

has been given to the effective and safe use of herbicides.

Chemical residue data has been evaluated on food and feed

crops, and tolerances have been established at a safe level

for many herbicides. Soils and Waters have been monitored

for presence of persistant herbicides. Animal toxicity

studies have been made by competent laboratories and herbi-

cides are found to be the least toxic of all the pesticide

groups. There has been close cooperation and free exchange

of information between the several Federal agencies that re-

view label claims for herbicides, including the Public Health,

Food and Drug Administration, and the Fish and Wildlife Service.

Chief Staff Officer, Herbicides & Plant Regulator Review Staff,
Pesticides Regulation Division A.R.S. U.S. Dept.

of Agriculture Washington, D.C. 20250
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There still are many problem areas that need more of our

attention. There is an increase in the use of herbicide

mixtures, including both prepackaged and tank mixed for­

mulation. We need to know much more about them. Data

is needed on the effective and safe use of these mixtures.

c~mpatibility and stability studies are needed and the re­

sidue remaining on, or in food and feed crops must be de­

termined for each mixture before registration is completed.

Information is lacking on the effective and safe use of

aquatic herbicides. Too little is known about the rate of

disappearance from the water, adsorption of the product to

weeds and soil, and the effect on fish, water fowl and wild­

life using these waters. There must be standards established

for herbicides used in water, especially for potable water

supplies.

It is essential that tolerance be established for all herbi­

cides used on food and feed crops. Many herbicides will be

cancelled this year for lack of further extension of use.

Extensions will be granted only if there is a request for the

extension and evidence submitted to show there is a petition

submitted to establish a tolerance, or there is bonifide re­

search being conducted to obtain animal toxicity and chemical

residue data to support a petition.



We can expect a closer cooperation and coordination between

the Department of Agriculture, the Department of Health,

Education and Welfare, and the Department of The Interior

for defects in present labling and for all new products sub­

mitted for registration in 1970. This will strengthen the

Interagency agreement concept on the effectiveness, safety

and residues likely to remain in the environment from proper

herbicide usage.

Persistant herbicides must be reexamined and reevaluated to

see what can be done with those chemical that remain in the

soil beyond the current growing season for each crop. Atten­

tion must also be given to water soluble products and their

mobility from the target area. More must be known about the

degradable products from herbicide uses which might adversely

affect the lives of man, useful animals and useful vegetation,

and lastly we must not overlook the determination that must

be made for the need for herbicides for the future, for which

there is no alternative available. There is much yet that

must be done before new herbicides will become available to

the public.




