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Abstract : An oat CX:It1Pi:lnion crop irx::reasErl forage yield in the seediIX1 year at three of
faJr study sites. ~ yellC1N ~ic virus ~~ oat biataSS -forage gains
on the foort.h site. When irK::reases in forage yield ~ ci:servei, they rarqei fran 1
ton;acre to over 4 tons/acre, with ~im.Im oat seediIX1 rate va:tyirq bet' een 8 arrl 24
Ths/acre. Forage yields ~ raiucei .in -cuttirx;;s bolt ~ rDt different at
the eIxl of the first cuttirq season. Sea)rrl cuttirq season yields did rDt differ between
treatI!entg. An oat CX:It1Pi:lnion ~ ~-1~ wee:i biataSS durirq establ~, bolt also
rErlucei winter wee:is in the secx>rrl year .Alfalfa density at the ~innirJ:!; of the secorrl
grC1Nirt:J season, was rDt affecta:i by the aalition of an oat CX:It1Pi:lnion crop durirq
establisl:m'ent .Alfalfa seediIX1 rate did rDt influence forage yields , exceptirq the
secorrl Madera site in 1988. At that site, seasonal forage yields ~ greater if
alfalfa was seejei at 24 or 32 Ths/acre or oats ~ seer:i~~~ at 16 to 32 Ths/acre.

canpanion crop, Oats, Forage yield, Wee:i BiatBSS, Forage ~ition.Ke~rds :

mImIXJCl'ION

canpanion ~ are often utilized durirq alfalfa establishIlEnt. CCI1t)anion ~
have been sho.m to increase first OJttirq forage yield (~ , 1983 ; Janson arrl
Knight, 1973; ~, 1968; Peters, 1961; Sdnnid arrl Behrens, 1972; Wakefield arrl Pearson,
1964) arrl decrease Tw'eeds (Janson arrl Knight, 1973; Peters, 1961; Wakefield arrl Pearson,
1964) .~er , many of these stlrlies have ci:se:rved re:luctions in suOOequent alfalfa
yields (~, 1983; Peters, 1961; WacX:lirqton arrl Bittltan, 1984; Wakefield arrl Pearson,
1964) arrl alfalfa stani densities (Sd1IIlid arrl Behrens, 1972; Wakefield arrl Pearson,
1964) .

The majority of these studies have been oorrluctej on nonirrigate:i larD. Peters
(1961) wor~ in nonirrigate:i rorxlitions, ronclOOe:i that ca\t)anion ~ ~ not
desirable urrler d:ty corrlitions due to ~tition for water .HC74'eVer , Jansan am Knight
(1973) cl:>Serve:i a:xnpetition between caIIPanion crq:s arD alfalfa to be greatest urrler
irrigate:i corrlitions canpared to nonirrigate:i plots. They aJI"C100e:i that irrigate:i
companion ~ decreased light available to alfalfa to a greater extent am for a
lorqer duration then did nonirrigate:i canpanion crq:s.

Additionally, ~ stl.xties utilized a sirqle see:lin:J rate of the CX:IltJania1 crop,
which have generally been high, ~irq f:ran a high of 168 kg/ha (Jansan arrl Knight,
1973) to a l~ of 54 kg/ha (Peters, 1961) .In one st1x1y (smith et al. , 1954) , an oat
cc:mpanion ~ see:lin:J rate was varied f:ran 18 to 108 kg/ha. 'nlis stlrly faJIrl that
ir¥:rea5irq oat sayirq rates decreaserl alfalfa starrl densities a1 light soils. ~
st1x1y also faJrrl T,\Ieed density to increase at decreasirq oat see:lin:J rates. Hallever,
this stlrly was CX>rrlucterl a1 nonirrigated sites. Stlxties CXIIparir'l:1 oat CX:IltJania1 crop
~ rates urrler irrigated oorrlitions have not been done.

'nle study ~rtErl here deals with the influence of fall SCY..'n oats at different
rates on the establisl"m'ent of alfalfa starrls urrler irrigated c:x>mitia'lS. '1he specific
objectives of this e>q:erjJ1e1t were: (1) to neasure am ~ first year forage yields
of alfalfa establishe:i alone or with an oat companion ~ at three seErlin;J rates; (2)
to ~ forage cat1pOSition of the first ClIttiIX] when seErlin;J rates of alfalfa arrl
oats are varied; (3) to ~ alfalfa starrl density duril"q the first ~ years after
establisl"m'ent for ead1 of the trea~ ; am ( 4) to neasure am ~ alfalfa yield
am weed density in the year folla,;il"q establishIrent for ead1 treatnent CXIOOination.

MATmIAIS AND MElH)rs

stI.K:lies ~ establishe:i in 1986 am 1987 to as.~5 the affects of an oat c:at1p:lnion
crop at variaJS sesjirq rates on alfalfa establ~ am yield. Stlxiy sites ~
located in 1986 at I.arx::aster , Madera, am Walnut Grove, am in 1987 at a SecxJrd Madera
location. A split-plot design, replicated fOJr tilIes, was usai in TNt1idl alfalfa seedirq
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rate was the nain plot arrl oat seedirq rates were subplots. Alfalfa seedirK1 rates were
16, 24, arrl 32 lhs/acre. while oat seedirq rates were 0, 8, 16, or 32 lhs/acre of' Olrt ,
oats, a short stab.lrerl variety with average maturity. Alfalfa variety varia:i between
sites due to differerX::e5 in environlentf rorrlitions. In 1986, oats ~ seejE!d usirq a
small-plot small grain drill. In 1987, oats were broadcast arrl incorJX>rat.Erl with a
disk, set at 4 inches (2 indl jj"O)J:p:>ration) .Alfalfa was b~d-~~~ i.mediately
follC1llirq oat plantirq arrl incoJ:p:>rat.Erl with a cultipacker.

see:lin:1S at I.arx:aster were made on ~ 9 arrl 10, 1986. 'lhe alfalfa variety
utilize:i was WL 320. Soil at this location is a Hesperia fine sarrly loam. 'nlis site is
approximately 760 n'e.ters aOOve sea level , arrl is relatively cold durirq winter n¥:)nths
campare:i to other locations in this stlxly .Sprinkler irrigation was use:i throughout
this sb:rly .Forage ha.1:vest were made on May 5, June 28, arrl -10, 1987 arrl on
June 20, July 25, arrl -2, 1988. Ha1:Vests were mis-~ on July 31, 1987 arrl May
15 am Q::taber 20, 1988.

Plantirq at Madera was made on November 20, 1986. 'nle alfalfa variety utilized was
WL 515. Soil at this location is a Fresr¥J El PeaJ loam. 'ntis site is approxi1lately 75
neters aOO.re sea level. Rainfall cx:x::urred shortly after plantirq, elilninatirq the need
for S\Wl~tal irrigation durirq establish11ent. Flocxi irrigation was utilizerl as
~~~ry , durirq seasonal d:ty periOOs. Forage harvests were made on April 23, June 5,
July 9, Al¥3USt 7, arrl -29, 1987, arrl April 8, May 17, June 14, July 11, August
26, arrl September 28, 1988. Harvests TN'ere missed on Septelnber 1, 1987, arrl on August 1,
1988.

Plantirr:3 at Walrnlt Grove CXD1rr9:i on Q:tdJer 27, 1986. 'Ihe alfalfa variety
utilized was pioneer 581. 'nlis site is awroxiIIIately 12 neters atxNe sea level. 'nlis
site was not initially irrigated after plantirq, ani no rainfall CXDJrrej for one nonth
after plantirq .Flcxrl irrigation was utilized after establistDrent, durirr:3 seasonal d:ty
pericrls. Forage harvests ~ made on April 17, June 1, July 31, ani September 4, 1987
arrl April 8, May 18, June 27, July 22, ani August 19, 1988. Harvests were missed on
July 1,1987 arrl october 1, 1988.

Plantirq at a secord site in Madera ~ on Novanber 4, 1987. 'Ihe alfalfa
variety utilize:l was Gr 13R Plus (qiPro) .Soil at this location is a ~zo IDam. This
site is awroximately 75 Ireters alxNe sea level. Rainfall cx:cun"ed shortly after
plantirq, eli1l\inatirq the need for ~leJlental irrigation. Flcx:xi irrigation was
utilize:l as ~.e5-~ry , durirq seasonal dry pericxjs. Forage harvests ~ nade on May 5,
June 14, July 11, September 2, arrl ()::tober 20, 1988. A hazvest was misse:l on August 5,
1988.

Forage harvest were nBde using a flail tYI::e ha1:vester , O.ltting a 3 ft by 20 ft
section oot of the center of eadl plot arrl c:utting at 2 iId1es alxNe the grourrl.
Subsamples were reIrY:JVed fran ead1 plot for d:ty matter as-~S!!ent arrl feed analysis. At
he first harvest after seedin:J , one neter squared quadrats were also cli~ fran ead1
plot arrl separated for ~ition analysis. Alfalfa arrl weed starrl densities were
determined using 0.5 neter squared quadrats in the winter of 00th years for all sites
arrl plots.

RESULTS AND DISaJSSION

First cuttirx;;J forage yields were ~ by the ~tion of an oat carpanion crop
at three of the fCAlr study sites (Tables 1-4) .'nle oats at the Iancaster site (Table 1)
were attacked by dwarf yellC1N ~ic vi1:']S which rOOuced oat bianass am forage yields
at the 8 am 16 lb/a seeding rates. CUttings made after the initial cuttirq were
generally laNer yieldiIX:J on plots where oats were included, rot were not different at
the errl of the first o.lttirq season (Tables 1-4) .Secorrl year forage yields did not
differ between treat:loonts .

Oat ~ rate yieldirq the highest tonage of forage in the first cuttirq varie:j
between sites. At larK::aster, 32 ll:s/a of oats ~ required before a forage yield
increase was observe:j caI1[)ared to the no oats rontrol, with or withoot an herbicide
trea~ (Table 1) .~ yellC1N ~c virus reduce:i oat ~ at all 5eediIq rates,
thus requiriIX:J the higher ~ rates before yields were iIx::reasErl. At the first site
in Madera, 8 ll:JS/a of oats iIx::reasErl forage yields as nnJd1 as any higher oat rate,
increasiIX:J forage yields over 2 tons/a ~ to the no oat cx:>ntrol (Table 2) .At
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Sacranento, forage yields were irx:reasa:l by 8 lbs/a of oats, bJt were even greater with
16 lbs/a, cx:a1lpare:i to the rX> oat rontrol (Table 3) .seslirt:J oats at 32 lbs/a at the
Sa~to location was rX> mre effective than the 16 lbs/a rate. A significant
interaction between oat seEdiIX] rate am alfalfa see:tiJ'q rate was cj::ser.r81 at the secx>rrl
Madera location (Table 4) .When alfalfa was see:3ei at either 16 or 32 lbs/a, maxiJmJm
forage yields were OOtainerl at 24 lbs/a or higher of oats. When alfalfa was ~ at
24 lbs/a, rX> significant increase inforage yields were cj::ser.r81 at oat rates a}:X)ve 8
lbs/a. 'nlis SeeI!S logical with the exception of the 32lbs/a alfalfa ~ rate where
lc:7#ler oat ~ rates ~d have been expectei to yield higher .

Seasonal ~ ~ year total fo~ge yields CX)~ to the d::se:tVe:i trerm in
forage yields in the first 01ttiIq at the ~ site (Table 1) .Usirq 00 oats or 32
ll:>S/a of oats prOOuce::i better ~ year total yields than usirq either 8 or 16 ll:>S/a of
oats .Hernicide treated plots yielded m:>re alfalfa in the SecxJrrl OJttirq year canpared
to plots ~ to 8 or 16 ll:>S/a of oats, b.1t ~ 00 better than the O or 32 ll:>S/a oat
5eedi!¥1 rates , ~ ~ 00 better than any trea~ in ~ year total forage yield
(Table 1) .At the first Madera location, first year total forage yield was greatest at
8 ll:>S/a of oats or greater , canpared to the no oat 1:;x:)1~ltrol (Table 2) .In the secoIrl
OJttirq year greater yield were abtaine:i on plots ~ 16 ll:>S/a of oats ~ used,
cattpared to 0 or 8 ll:>S/a of oats. 'Ihis may reflect greater weej SUWression on these
plots .~ year total forage yields were equal for all oat seedir¥;J rates canpared to
the no oat plot. At SacraIrento, 16 lbs/a of oats ~ neErle:i to OOtain maxi1mJIn first
year ~ ~ year total forage yields (Table 3) .In the SecxJrrl OJttirq year , no
differences in forage yield were cj:)SezvErl between the variaJS treat:nl:!nts at this
location, iroicatirq no adverse affects f~ the oats. At the secoIrl Madera location,
5eedi!¥1 oats at 24 ll:>S/a or higher prcrlucErl the highest yearly forage yield when alfalfa
was seeded at 16 ll:>S/a (Table 4) .When alfalfa was seeded at either 24 or 32 lbs/a oat
5eedi!¥1 rates of 8 lbs/a increased forage yields canpared to the 00 oat cxmtrol, with
even greater increases (XX:Urrirq if 16 ll:>S/a or greater were used along with 32 lbs/a of
alfalfa (Table 4) .'Ihis plot will cantirnle to be evaluated ~ 01ttiIq year for
CX)ntinuirq trerm. It ~ f~ the results obtained in this stlrly that 16 lbs/a of
oats is the best seedir¥;J rate when usirq oormal alfalfa seedir¥;J rates for California.
Usirq higher oat rates can increase forage yield in certain i1lStances in the first
cuttirq, rot a~ to suppress alfalfa grt:JNth in later ~ , reducin} overall
forage yield in the first cuttin} year .

Forage ~ition in the first cuttirq was ~ am canpa:re:i for the various
treatn-ents (Figures 1-4) .In general, forage was very weedy when no oats were used, but
was rErluca:i significantly by good oat growth. Alfalfa bianass was also ~
significantly by the addition of oats. 1his resulte:i in the first cuttirq nade up of
nX)Sti y oats.

Alfalfa starrl density arrl weaJ density was also as5es-5ed at the begiIlnirq of the
secom a.lttirq year (data not sha..m) .Alfalfa starrls ~ not affectai by the irx::lusion
of oats durirq establishnent. ~ in the secx>m year , ~er , ~ ~ when oats
were used durirq establistment. I)Jrirq establ~, ~ ~ ~ by the
competition f:ran the oats (Figures 1-4) .~ re:iuction in ~ durirq that period also
reduced weaJ seed production arrl in tw:n the weed ~ation in the ~ year .
Herbicide treatl1s1t at the ~ site also had the sane affect of raiucirq ~ in
the 5eCX)J"rl year , thus eII;:t1a5izirq the neal for weed control durirq establ~ to
prevent weed problens later in the life of the starrl.
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Table 1. Forage Yield (tons/acre) for Lancaster -1987-88

Cutting Date

1987
Oat Planting

Rate (lbs/a) May 5 June 1 July 31 Sept. 10 Total

0 2.54 1.68 1.19 5.41

8 2.24 1.51 .17 4.98

16 2.4'1 1.48 1.14 5.08

2.3132 1.42 .2 5.44

0
+ Herbicide

2.1 1.8 1.23 5.13

.24 .326LSD .05 .13 n.s.

Both
Oat Planting 1988 Year
~(lbs/a) May 15 June 20 July 25 Sept. 2 Oct. 20 Total Total

0 1.79 1.74 1.35 4.88 10.29

1.72 1.68 1.29 4.688 9.66

16 1.78 1.64 1.31 4.72 9.8

32 1.79 1.72 1.34 4.84 10.28

1.77 1.77 1.39 4.940
+ Herbicide

10.06

.06 .16LSD .05 .41n.s. n.s.
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Table 2. Forage Yield (tons/acre) for Madera -1987-88

Cutting Date

Oat Planting 1987
Rate (lb/a) Apri123 June 5 July 9 Aug~t 7 Sept.2 Sept. 29 Total

0 1.63 1.38 1.46 1.06 .68 6.2

.673 3.92 1.37 1.21 .95 8. 11

16 3.88 1.27 1.31 1.00 .7 8.16

.6932 3.79 1.17 1.34 .95 7.94

.08LSD .05 .50 14 .48n.s. n.s.

Both
Oat Planting 1988 Year
Rate (lbs/a) Apri18 May 17 June 14 July 11 Aug. 1 Aug. 26 Sept. 28 rotal rotal

0 1.29 1.52 1.55 1.35 1.28 .96 7.95 14.14

7.818 1.22 1.45 1.57 .32 1.3 .95 15.92

16.5416 1.64 1.61 1.qq 1.34 1.03 8.391.33

1.36 1.28 1,00 8.17 16.11.~2 1.54 1.59 1.39 1
,

LSD .05 .10 .40 .71n.s. n.s. n.s. n.s. n.s.
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Table 3. Forage Yield (tons/acre) for Sacramento -1987-88

Cutting Date

Oat Planting 1987

Rate (lb/a) April 17 June 1 July 1 July 31 Sept q Total

0 1.63 1.38 .76 1.04 4.79

8 2.72 1.08 .75 .95

16 3.41 1.02 .72 1.03

.6832 3.39 .04 .98

LSD .05 .655 .17 .723n.s. n.s.

Both
Oat Planting 1988 Year
Rate (lbs/a) Apri18 May 18 June 27 July 22 Aug. 19 Sept. 30 Total Total

0 1.43 1.53 1.32 .96 .74 5.98 10.78

1.51 1.33 .93 .71 5.91 11.388 1.q3

.94 .74 5.97 12.2316 1.44 1.5 1.35

.61.42 1.32 .95 .7 5.99 12.0732

.78LSD .05 n.s. n.s. n.s. n.s.n.s. n.s.
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Tab1e ~. Forage Yield (tone/acre) for Madera 1988 (Site 2)

Plantlng Rate (lbs/a) 1988
Alfalfa oats May 5 June 14 July 11 Aug. 5 Sept. 2 act. 20 Total

16 0 1.14 2.17 1.3 1.01 .59 6.21
8 2.98 1.72 1.14 1.1 .68 7.62

16 4.29 1.34 1.0 1.18 .75 8.57
24 5.36 .63 1.06 1.22 .74 9.0
32 5.68 .27 1.08 1.16 .67 8.86

24 2.08
1.52
1.07

.8

.59

O

8

16

24

32

1.3
4.63
5.01

4.53

5.19

1.!1!1

1.08

1 .1

1.15

1 .1

1.22

1.12

1.23

1.15

1 .1

.32

.59

.72

.64

.69

6.87
8.93
9.12
8.27
8.67

1.26

3.52

11.66

5.711

5.07

2.08

1.43
1.41

1.04

1.0

32 o

8

16

24

32

1.54

1.34
1.14

1.27
1.25

1.17
1.12

1.15
1.28

1.24

.94

.78

.78

.9

.72

6.98
8.19
9.14

10.23
9.29

LSD .05 1.04 .35 .22 1.13n.s. n.s.

\.
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Fig. 1

t:orage Yield and Composition
LancB;ster, 1st Cutting, 5-5-87; LSD .05 = .24
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Fig. 2 Forage Yield and Composition

Madera! 1st Cutting, 4-23-87; LSD .05 = .50
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Fig. 3
Forage Yield and Compositio\1
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Forage Yield and Coinpc$ition
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