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over crops usually are not grown for har- 200

C vest, but they serve many other functions in 2 :zz CB = Columbia barley g
crop production systems. For example, they g a0 | Q o éﬁmnvcgg O

enrich soil with organic matter, they cycle nutri- S 0l O O = Monida oas %‘

ents, and they protect soil from water and wind £ 100 - a\

erosion. They also can be part of an integrated i 80 & %

system to control weeds. Cover crops often e 0‘. \0

accomplish several of these purposes at once. % &

Cover crops in annual rotations generally are 6

planted in early to mid fall, grow throughout
winter and early spring, and are killed 3 weeks or\%

more before the summer crop is planted.

Weed suppression varies with cover cropRgees

. . —WI d suppression by cover crops in
and management, residue and tlllage |IIamet Cover crops were planted in the
ment, and weed populations. A par s\ of 19 weed dry matter was measured April
nation of cover crop and manag y 18, 1 I cover crops significantly reduced weed
suppress, have no effect, or ev ate th Q  Cover crop dry matter was 1 to 2 tons per

ed pril 18 (Luna, McGrath).

emergence of a particular d hifts in
populations like those herbic{

are observed when ¢ ps are 4 annual 0\glyphosate tolerant weeds, thus improving
rotations.

‘es herbicide efficacy.
AS Cover Cro , they 33“3 s weed Q Summer weed emergence depends to a large

degree on how cover crop residues are managed.
Any sort of spring tillage, including cover crop

ri
win that gr(%ﬂdg 004 i incorporation, brings buried viable weed seeds to
f njpr, and e Ing; t the soil surface and increases summer weed

filare erani n emergence. Therefore, summer weed emergence
eadnettle, ustard petitive cover is minimized in no-till and strip-till systems
crop ca arly eli N{g any winter annual because cover crop residues remain on the soil
lyphosate-susceptible surface.
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The effect of an incorporated cover crop on 4000 a ‘
summer weed emergence depends on species, - 3500 1 R oma oats
management, and growth conditions. Although S 3000 P = Austrian winter pea
. -~ = mairy vetc

many incorporated cover crops decrease or have 2 oo g b
no effect on summer weed emergence, others I X b
have been observed to increase weed emergence. = 20007 °
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weed suppression ;
Cov@ Treatment q
Cover crop growth rate and stature Figure 2.—Effect of%rporated COVer crops on \O
Cereal grains and grasses do the best job of summer weed d@ r accumulation measyre

suppressing fall and winter weeds because they July 11, 1994 i yoli. Cover crops were _
establish quickly in the fall, cover the soil, and the previgjall and incorporated May 2; was
grow throughout the winter. By contrast, although planted Ngy M. Bars with different 'é\‘ Ove
brassicas may grow throughout the winter, soil in ificant dfferences (F-p@ dLSD,
coverage usually is not adequate for weed control. ' Q 6

Legumes generally grow too slowly during cold @i

weather to effectively suppress winter weed . Genggallywearly planting is
growth. On the other hand, the rapid spring desira use t r crop can grow during
growth of most cover crops (cereals, grasses; w e are exceptions, however.
brassicas, and legumes) is ideal for sprm mg Coy, s in Oregon, EM 8704,

suppression. r?\ the OSU Extension Service, for
s\ forma ut specific crops.

Management factors g method Drilling cover crops gener-
Planting date A vigorg{is cqQMr crop j ds germination and early establishment
even stand does the best suppr eeds. \t creates an even stand. Narrow rows are better

Fall cover crop gro::ﬁ&nds to { degree 0 han wide ones because the cover crop canopy

in th I ette Va over cr e planted in the fall of 1993 and incorporated May 2, 1994.
Bro as plan V@ ere measured July 5. Negative values indicate the cover crop

d wee rgence
Reduction of weeds relative to fallow (%)

Cover c “htshade Groundsel Shepherdspurse Misc. Total

’ \ v 59 82 97 63 74

s& 48 64 95 -16 51

Austrlan 33 5 -18 -4 7
Hairy vetch t 13 4 -45 -21 -10

Table 1. eces of igco ted co K s on the percent reduction of summer weeds in broccoli

Fallow 0 0 0 0 0

Oats + peas 30 18 68 -65 17

Oats + vetch 52 66 36 13 44

Rye + peas 23 37 68 -60 21

Rye + vetch 77 49 29 -8 42
I



Use pesticides safely!

» Wear protective clothing and safety
devices as recommended on the label.
Bathe or shower after each use.

 Read the pesticide label—even if you've
used the pesticide before. Follow closely
the instructions on the label (and any
other directions you have).

» Be cautious when you apply pesticides.
Know your legal responsibility as a
pesticide applicator. You may be liable for
injury or damage resulting from pesticide
use.

closes faster, resulting in fewer bare spots that
weeds can colonize.
Broadcasted seed can be distributed more
evenly over the soil surface than drilled see
may result in earlier canopy closure. Ho
germination is less consistent, and be *
d be

mortality rates are higher, seeding

increased for broadcasting.
%ed Supp%

Seeding rate When wi
is a primary goal, cover

Idbei sdasm

suppress spring weeds. Seeding rates should be
balanced so that the legume is not suppressed by
the grain but will have room to grow in early

spring.

Effects of cover crgps
on summer wee ’

Incorporated cover crops
A replicated field tn‘ nducted in the
mid-Willamette Valjey ermine the effect of

incorporated wmt@er Crops on summer w,
emergence (N ). Cover crops wer (b
planted inghe T 1993. They were fla&nd
then i &ated with a cover crog g
May%% A seedbed was prep ha
r d broc i was pla 24. Weed
on Jul d weed dry-
atte |on was ured on July 11.
The are su iged in Table 1 and
ig ote tha crop—weed interactions
&ﬁlc to r crop and the weed
es and cereal rye as sole crops
mﬁca% ced weed emergence and total
weed atter when compared to the fallow
co owever, hairy vetch and Austrian

ea, both legumes, appeared to stimulate
herdspurse emergence. The legumes also

O

ra Id
be increased to provige f rand beﬁ éproduced the greatest amount of weed dry
coverage. A gene thum cereal matter.

as 50 perc ve normal opp
for impr weed co NSAains th maIIy
WO e pMnted at 100 Ib/ planted
a L‘%150 Ib/

erap for sm cereals is to

larTt 45 viale Yeeds per oot. The advan-
&tage of ung this at it accounts for
di r@ n seedmgi d germination rate.
ixtures e of several cover crops may

fill more ni a single cover crop, resulting
in increﬁ\xeed suppression. Planting a mixture
also spreads the risk of plant failure.

When legumes and cereal grains are planted
together, the cereal grains provide winter weed

suppression, and both grains and legumes

Cover crop mulches

The tillage required to incorporate a cover crop
enhances summer weed emergence by bringing
buried seeds to the surface and exposing them to
light. If summer weed suppression takes prece-
dence over other objectives, the cover crop
residue can be left on the soil surface as mulch.
Summer weed emergence can be reduced by as
much as 95 to 99 percent when corn or beans are
planted directly into undisturbed soil and cover
crop mulch.

The degree of weed suppression depends on
soil coverage, residue characteristics, residue
management, weed species, amount of distur-
bance at planting, and, possibly, soil type.



Although cover crop residues can contribute to Herbicides and cover

summer weed suppression, simply eliminating

spring tillage usually reduces summer weed CI‘OpS IN Conservatlon
emergence significantly. 1
Summer annual broadleaf weeds are affected tl I Ia‘ge SyStemS
most by cover crop residue mulches and undis- Cover crops and weeds in no-till and strip-till
turbed soil. Table 2 and Figure 3 show how tillage ~ Systems usually are killed with herbicides. All
and cover crop mulches affected summer weed herbicides must be applied accordigg jp label
emergence in Willamette Valley sweet corn in instructions and restrictions.
1995.
Eliminating tillage greatly reduced broadleaf Increased efficiency ant herbicide
weed emergence, even in the fallow plots. Barley, The efficiency of re@werbicides can be q
rye, and oat cover crop residue mulches sup- increased by plantigfgsereaY grain cover crops. O
pressed nightshade emergence further, nearly Cereal grains s winter weeds, includir@
eliminating it. Pigweed also was sensitive but not redstem filaree geranium, deadnettl Xq'
to the extent that nightshade was. mustardghich quickly predominatu@lelds
When residues were tilled into the soil, pig- allodover winter. As muc acre of
weed and nightshade emergence did not differ Matdai (active ingredie t)é‘xed pre-
significantly from the tilled fallow plots except for ‘ ay be ato Kill % nter annual
the plot that had monida oat residues; there, et Son as reds% ree, are tolerant
nightshade emergence was significantly greater. ewfand, cereal grains

glyph »n the oth
Heavy residues and undisturbed soil may \ are rel easy t Qﬁh herbicides. Typi-
dramatically shift the emerging species to ggQ osate ai is enough to kill

d- @ /acre @
also survive well, but survival may d the Q/ he am % herbicide that actually reaches

herbicide used to kill the cover cry& s\ eeds uné e cover crop canopy is critical.
. Q Hig p ication rates, higher spray pressures,

crop residues and tillage in sweet corn
dicated by a plus sign, and elimination of spring
n¥inthe s ctumn followed by an asterisk differ significantly from

nal tan@
%\ Number of plants/sq yd

Total broadleaf
Pigweed Nightshade weeds

8* 1* 9*

& ' 89 28 120
Wheeler

4 044
e\ \U - 19* o 21*
W, e@@ . 67 58 125
da oats Q . - 13* 0* 13*
Monida oats \ 71 80* 162

+

+

Winter faznN W CBver crop - 18* 6* 26*
Winter fallow, ho cover crop + 66 43 129
I
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Figure 3.—Cover crop residue and tillage effects on
summer weed emergence in sweet corn in the
Willamette Valley (1995). Using a cereal grain cover
crop and eliminating tillage greatly reduced pigweed
and nearly eliminated nightshade.

and adding surfactants increase herbicide contact
and potential activity on understory plants. If the
canopy has an open structure, lower rates may be

used.
:umes

Adding a nonionic surfactant improv
amOLm

effectiveness of many glyphosate pro
Glyphosate is not as effective i
as it is in killing cereals. Addln
2,4-D improves effectivenesg, a hyo m
wait at least 30 days to pIa t br leaf cr
a 2,4-D application. Ch erbigj I for
other restrlctlon ply
Paraquat s a bur n treat
for cover cro%1 me ge s agp
paraquat osate r be a\@
paraquat vity is not stemrc S0 crops
ma > W espemal mes P t is less
than gl sate b fflcult to
becau ’S toxm

rlng
9 a 9
use I and

ons
e appllcatlon may be

ce costs when using cereal
grain c pply a lower rate first (0.25 to
051b a| to k|II the cereal cover crop and
expose surviving weeds. Then reapply glyphosate
plus a preemergence herbicide immediately after
planting the summer crop to kill surviving weeds
and to supplement the weed suppression of the

mulch. Caution: Glyphosate must be applied
before the crop emerges, or the crop will be
damaged. Check the herbicide label for restric-
tions on cucurbits and other crops that may have
limitations on applying glyphosate after planting.

Interaction of cover crop read%
with herbicide effectivenes

When cover crop residue on the soil
surface, early-season wee %e?élon can be as
high as 90 to 99 percer@/ Ver, surviving and
emerging weeds mg# be controlled wﬂ\o

herbicides or wigagtemergence cuItwann%
high-residue r@ or such as the Buffalo

cultlvato ay b&Essential.
reemQerdwgce herbicides may b tlve if
cove@remdues intercept the sidue type,
nd m ggent de how much
de is exam ing an upright
%over cr @educe the unt of herbicide
hat o he sQil ¢
r|aI re In the mid-Willamette

199 96 compared the effects of
a%’residues, and preemergence

ed control and sweet corn yield.
were planted in the fall and killed in
. Two fallow plots without cover crops
luded. Cover crop and winter weed dry
tter accumulation are listed in Table 3
(page 6).

Cover crops and weeds in fallow plots were
killed with glyphosate 3 to 4 weeks before plant-
ing corn. The roller on a flail (with the flail
turned off) was used to roll residues on the soil
surface before planting. One of the fallow plots
was plowed, tilled with a roterra, and rolled to
prepare a seedbed. The other fallow treatment
was left undisturbed. Sweet corn was planted
with a no-till planter in late May 1995 and mid-
June 1996. Weed control treatments on subplots
of the main cover crop plots included dimeth-
enamid (Frontier), metolachlor (Dual), and a
check plot with no herbicide. Weed control was
estimated visually 8 weeks after planting by
comparing with weed emergence and survival in
the conventionally tilled plot. Results appear in
Table 4 (page 7).



Cover crop residues left undisturbed on the
soil surface without the use of preemergence
herbicides suppressed summer weeds from
60 to 97 percent compared to the conventionally
tilled plot. The magnitude of the effect depended

than when plots were conventionally tilled. Cover
crop residues did not interfere with herbicide
control of nightshade. There were no significant
differences in corn yield between treatments, but
yields were more variable in cover-cropped plots.

on cover crop variety and weed species. Cover
crop residues were better at suppressing night-
shade and purslane emergence than pigweed
emergence. Common purslane control was
improved by the cover crop residues and was near
100 percent in the triticale and crimson clover
plots. However, simply eliminating tillage in the
spring also significantly reduced weed emergence
compared to conventional tillage.

Herbicides improved weed control in all
treatments. Dimethenamid and metolachlor gave
about the same degree of control, but results

Allelopathy

&

A few cover crops (e.g., € may have an
allelopathic effect on weed e%hs, their roots or
decomposing residues c mpounds in the g
soil that are toxic Qeds. imply incorporati O
large amounts gl ue, especially if succule K

often causes a pjincrease in soilborne
gen popyjtions, Bspecially damping-off
(e.g., PRQIUN), which attack seeds {s€h

varied depending on weed species and cover gernNQate) A similgr effect is notesa¥er
crops. Pigweed control with dimeththenamid was q @ 0g\s even sidues are
somewhat lower in cover crop residues than in N IS ma nt for some of

the conventionally tilled plots, whereas ahe redu
metolachlor’s control of pigweed was about the \ hortly, rincorporating cover
after incorporating cover

same. Both herbicides’ control of purslane cro
was better when cover crop residues we nt idue b\n anting the summer crop to
immi

ze di@ cidence on crop seeds.
SN

Table 3.—Cover crop and twed dgpmaNer accum n during the winters of 1994-95 and
1995-96 for the Willa \% ey till AR

#ue-average precipitation resulted in relatively low

bicide @
cover crop dry matter a CE& . Sum@ ed contrg [tS are in Table 4.
V Dry matter (ton/acre)

@ KK ~ o Ratio of
in Total cereal to
Cover crop \ -~ o C \NX0s Cereal Legume covercrop legume
1996 QS\’ (@) N\
Micah bar 0.02 0.9 0 0.9 -
0.002 0.5 1 1.5 0.5
ey and 0.01 15 0.7 2.2 2.2
icale and 0.01 1.1 1 2.1 1.2
& allow & 0.19 0 0 0 -
1, O
Q 0.1 1.6 0 1.6 -
0.11 1.7 0.9 2.6 1.9
0.17 0.8 1.4 2.2 0.6
Triticale and*crimson clover 0.17 1.8 0.2 2 10.1
Fallow 0.89 0 0 0 -
|



Conclusions

Cereal grains or grasses are best for winter
weed suppression. Cover crop type, planting date,
seeding rate and method, weather, and other
factors influence the weed-suppressive effect of
the cover crop.

Many legumes, cereal grains, and grasses are
effective for early spring weed suppression
because of their rapid spring growth. Leaving
cover crop residues on the soil surface as a mulch
and eliminating tillage suppresses many summer
annual weeds. However, herbicide applications
must be planned to fit the system.

Some cover crops, especially legumes, may
stimulate summer weed emergence when tilled
into the soil.
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