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The trial was conducted over a period of two yearsn a medium-textured soil near Robertson (33°50’S,9t54’E),
situated in the Breede River Valley of the WesteriCape. The effect of seeding date on the dry matt@roduction
(DMP) and weed control efficacy of eight grasses drsixteen N-fixing broadleaf species, as well as vaties of three
of these species, were determined. The decompositicte of the surface mulches during summer (from th end of
August to the end of January) was measured to deterine the persistence of the fibre of the differenspecies.
Seeding date had a significant effect on most of éhspeciesTriticale v. Usgen 18 (triticale),Avena sativa L. v.
Overberg (‘Overberg’ oats), Avena strigosa L. v. Saia (‘Saia’ oats) andSecale cereale L. v. Henog (rye) effectively
suppressed the winter-growing weeds of the regiomd produced more than the five tons of dry matter pr hectare
deemed necessary for effective cover crop managentemith a grass species. These species produced thighest
amount of dry matter if sown in early April (mid-autumn). Vicia faba L. v. Fiord (faba bean) andMedicago trun-
catula v. Paraggio (‘Paraggio’ medic) controlled the wintergrowing weeds acceptably, while producing more than
the six tons of dry matter per hectare suggested foe necessary for the prevention of erosion in mosineyard soils.
Vicia dasycarpa Ten. (grazing vetch) suppressed the winter-growingreeds acceptably. Although these legumes did
not produce more than the eight tons of dry matteiper hectare deemed necessary for effective controf summer
growing weeds under intensive full-surface irrigaton, they should still be considered for cover crop anagement
on soils with a low organic matter content in the egion, because of their ability to supply nitrogend the grapevines.

A highly significant correlation was found betweenthe decomposition rate of the surface mulch and thaitial

amount of dry matter present on the soil surface.

The number of susceptible weed species that, aver, thecome
resistant to herbicides or groups of herbicidesh wdifferent
modes of action is increasing exponentially (LeBart991,;
Anonymous, 1997; Henkes, 1997). It is, therefore, irtgoarto
restrict the use of herbicides to the necessarynmim, and to
implement alternatives. Long-term, intensive cleautivation
reduces the organic matter content of the toplapér, promot-
ing soil surface crusting during irrigation or riath which leads
to water runoff and erosion (Laker, 1990). Althougtsurface
crust can be broken by mechanical cultivation ity merappear
after a single irrigation (Mooret al., 1989). The 29 751 ha under
grapevines in the Breede River Valley (Anonymoud)20are
intensively irrigated. Mechanical clean cultivatiaioes not,
therefore, seem to be an environment-friendly adtéva to full
surface chemical weed control. Cover crop managerhes
many advantages (Van Huysstestral., 1984; Freebairmt al.,
1986; Kharet al., 1986; Shribbs & Skroch, 1986; Radcliéfeal .,
1988; Rothet al., 1988; Louw & Bennie, 1992; Buckerfield &
Webster, 1996), which makes it an environment-frigradlerna-
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tive to mechanical soil cultivation and full suréachemical weed
control. A selection of species suitable as covepg in the dif-
ferent grapevine regions is, however, required tdkenproduc-
ers to apply this practice in a sustainable maraspart of an
integrated production strategy (Foueteal., 2001).

A cover crop should be able to compete effectiveith the
winter growing weeds prevalent in the region, ad aglproduce
enough dry matter to create a surface mulch thixetectively
control the summer growing weeds. The effect oflsepdate on
the performance of a cover crop species differa/den species,
as well as among varieties of the same species Kéarden,
1984 Harris, 1986; Moulds, 1986; Schudtzl., 1999; Fouriest
al., 2001). The difference in climate between regiassyell as
the winter weed spectrum growing in a specific saghave an
effect on the performance of a cover crop speaiescause the
preferred seeding date of a species to vary betwegions
(Fourieet al., 2001).

This study was conducted to determine the suitglwfia vari-
ety of species for cover crop management in thed®¥eRiver
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Effect of seeding date on performance of cover cropsin Breede River Valley 9

TABLE 1

Analyses of the medium-textured soil on the Nietbgaesearch farm in Robertson determined befoeetteatments commenced, but
after 19.5 kg of P was applied during seedbed patipa (sampled 26 March 1991).

Soil depth Clay Silt Sand pH Electrical Total N Organic P K Exchangeable cations (cmol(+)/kg)
(mm) (%) (%) (%) (KCI)  conductivity (%) C (%) (mg/kg) (mg/kg )

(mS/m) Ca Mg K Na
0-300 25.41 111 63.49 7.4 55 0.07 0.66 45 231 5.89 2.72 0.56 0.32
300-600 27.32 114 61.32 7.5 111 0.05 0.51 13 134 12.37 4.24 0.45 0.70
Valley and to determine the effect of seeding det¢he perfor-  TABLE 2

mance of these species within the framework of rttieimum
tillage practices presently applied in the vinegaodl the region.
In doing so, guidelines for the application of susthle cover
crop management (an integral part of the IntegrBteduction of
Wine) in this region can be developed.

MATERIALS AND METHODS

The trial was conducted on a medium-textured soibpen land
at the Nietvoorbij research farm near Robertsoe (Eble 1).
Robertson (33° 50'S, 19° 54'E) is situated in the Blee®iver
Valley and has an average rainfall of 278 mm peruan of
which 178 mm falls from March to August (see TaB)e Soll
samples were drawn randomly on the trial site, afterfull sur-
face application of 19.5 kg of P per hectare dusiegdbed prepa-
ration. The soil was analysed for pH (1.0 M KClaid K (Bray
no. 2), exchangeable cations, namely K, Ca, Mg andetaact-
ed with 0.2 ammonium acetate), and organic mattae (Won-
affiliated Soil Analysis Work Committee, 1990). Thercentage
total N was determined by means of a Kjehldahl stiga
(Bremner, 1965).

The potential cover crop species were sown at thesgling
dates (see Table 3). Twenty-four species, as welkéasties of
three of these species, were sown at the seedieg saggested
by Fourieet al. (2001). A control treatment (for each seeding
date), in which no cover crop was sown, was includetie trial.
Seedbeds were prepared with a disc harrow approsiynaix
weeks before each seeding date. Before sowingyiffigce crust
of the soil was broken with a tine cultivator ahe tseeds were
covered afterwards using the same cultivator.

All the treatments received 19.5 kg of P per hec@uring
seedbed preparation to meet the high P requirerorthe
broadleaf species (Moulds, 1986; Wooldridge & Harti887),
while adhering to the fertilizer norms for grapeasn(Conradie,
1994). The grass species received 28 kg of N petlare at the
two- to four- leaf stages, as proposed by Van Hegss®& Van
Zyl (1984).

The potential cover crop species received an tidgaof 18
mm per week up to 10 weeks after seeding, followea ort-
nightly irrigation of 18 mm until the end of Augugthe irrigation
was applied by means of overhead sprinklers détige® mm
water per hour. Rainfall that occurred during tesiod was sub-
tracted from the amount of irrigation that was &édpplied.

Measurements

The dry matter production (DMP) of both the potehtover
crops and the associated winter growing weeds ei@srdined at
the end of August, whereafter full surface chemamaitrol was

Average daily temperature and monthly rainfall Rmbertson as
measured from March 1991 to February 1993.

Average daily temperature Total monthly rainfall

Month (°C) (mm)
1991 1992 1993 1991 1992 1993
January 23.8 23.6 0 25
February 24.0 231 6.8 36.5
March 22.2 22.3 11.8 34
April 195 18.1 7.7 28.3
May 16.4 14.8 9.0 29.6
June 121 12,5 48.6 55.6
July 12.4 12.0 44.7 57.0
August 11.6 121 1.6 155
September 15.3 14.7 111 16.5
October 17.8 17.0 41.7 36.8
November 20.5 20.1 1.0 15.5
December 22.6 22.3 6.4 0

applied with a 3% glyphosate (360 g/l formulatisp)ution. The
potential of the cover crop mulches to control shenmer grow-
ing weeds was determined by measuring the weedndiier at
the end of November and at the end of January. DM® egti-
mated from a sample by harvesting the above-graegétative
growth in a 0.5 rhsub-plot randomly chosen in the experimental
plot. Samples were oven-dried for 48 hours at 109%Cdeter-
mine the decomposition rate of the cover crop tesiiom the
end of August to the end of January, five of thieeéh replications
(five replications x three seeding dates) in whicé percentage
contribution of the cover crop to the mulch was ltighest, were
selected. The rate was calculated for each covep @nd
expressed as the slope of the decline in dry matter time, as
determined at the end of August, the end of Novenalner the
end of January.

Statistical procedures

The experiment design was a randomised complet lesign.
The treatment layout was a split-plot design wibding date the
main factor and species the sub-factor. Each trestmas repli-
cated five times. The experiment was repeatediforsuccessive
seasons (years). The plots were fully randomisdéddsn sea-
sons. The size of each experimental unit (plot) @&agrt. All
variables were measured at random sites within erplrimen-
tal unit at the end of August, the end of Novemlyet the end of
January.
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10 Effect of seeding date on performance of cover cropsin Breede River Valley

TABLE 3

Effect of seeding date on the dry matter productiollP) of potential cover crops, determined at thd ef August 1991 and 1992 on

the Nietvoorbij research farm in Robertson.

DMP (t/ha)
Species ggr\;\gﬂg Seeding date: Seeding d_ate: Seeding date:
(kg/ha) 24-26 Marcht 8-11 Aprilt 1-4 Mayt
1991 1992 1991 1992 1991 1992
N-fixing broadleaf species:
Trifolium subterraneum L. v. Trikkala 35 0.24 0.47 0.80 0.94 0.54 1.24
Trifolium subterraneum L. v. Woogenellup 35 1.00 0.98 0.79 0.43 0.14 0.13
Trifolium subterraneum L. v. Clare 35 1.23 1.27 1.67 1.43 0.96 0.96
Trifolium subterraneum L. v. Mount Barker 35 1.20 0.00 1.20 0.27 1.71 1.21
Trifoliumrepens L. v. Haifa 12 0.12 0.00 0.10 0.03 0.04 0.03
Trifolium resupinatum L. v. Maral 16 141 1.88 1.20 1.49 0.98 0.53
Trifolium hirtum All. v. Kondinin 16 0.53 0.72 0.32 0.04 0.32 0.18
Trifolium balansae Boass. v. Patrick 4 0.15 0.22 0.14 0.01 0.09 0.38
Trifolium vesiculosum Savi. v. Zulu 16 0.56 0.98 0.23 0.21 0.55 0.28
Trifolium fragiferum L. v. Palestine 12 0.01 0.94 0.17 0.00 0.05 0.00
Lotus hispidus Desf. ex DC. v. Campbell 10 0.05 0.00 0.04 0.06 0.00 0.11
Lotus corniculatus L. v. SOA Gabriel 12 1.38 0.57 0.01 0.01 0.05 0.08
Medicago truncatula Gaertn. v. Paraggio 25 6.18 5.15 3.59 2.04 2.80 1.12
Medicago truncatula Gaertn. v. Parabinga 25 4.16 3.40 3.63 1.13 3.21 1.00
Medicago scutellata (L.) Mill. v. Kelson 25 3.91 2.68 3.64 2.88 1.55 1.32
Medicago littoralis Rodes ex Loisel. v. Harbinger 25 1.15 0.78 1.03 0.00 0.60 0.20
Ornithopus sativus L. v. Emena 25 1.05 1.67 0.89 0.22 0.48 0.28
Vicia faba L. v. Fiord 120 4.46 5.45 7.48 6.71 4.95 4.32
Vicia dasycarpa Ten. 50 4.81 4.30 4.49 4.14 3.98 3.82
Vicia sativa L. v. Lima 50 5.76 1.70 4.46 1.37 3.82 0.68
Grasses:
Lolium multiflorum Lam. v. Energa 40 3.58 2.80 4.19 4.77 3.10 1.94
Lolium multiflorum Lam. v. Midmar 40 4.14 4.18 4.27 5.38 3.02 3.00
Lolium perenne L. v. Nui 40 1.48 0.16 2.42 2.68 1.38 1.26
Phalaris aquatica L. v. Srosa 25 1.16 1.33 1.79 1.72 2.27 2.23
Avena sativa L. v. Overberg 100 4.23 4.74 6.52 7.61 5.55 6.24
Avena strigosa L. v. Saia 100 4.17 5.00 6.48 7.29 5.69 6.33
Secale cereale L. v. Henog 100 4.34 5.89 5.56 7.32 5.43 6.99
Triticale v. Usgen 18 100 3.89 6.22 7.22 10.36 6.33 7.58
Hordeum vulgare L 100 2.35 2.47 2.94 3.78 3.59 4.02
Weeds (Control) -2.92 2.80 4.61 4.28 4.07 3.34
LSD (p< 0.05) 0.75

1Sowing of seeds done on one day during this period.

Analyses of variance were performed for each sessparate-
ly, using SAS (SAS, 1990). Student®ast significant difference
(LSD) was calculated at the 5% significance lewelcompare
treatment means. The residual variances of eashseere test-
ed for comparable precision using Bartlett's tedthfi &
Quenouille, 1977). These tests showed that thetsesfithe two
seasons, as far as the DMP of the cover crops antthef August
was concerned, were of comparable accuracy (P >).0Tbe
Shapiro-Wilk test was performed to test for nortyalShapiro &
Wilk, 1965). A linear regression was fitted for tthecomposition
rate over the three measuring dates. The coeftieere sub-
jected to an appropriate analysis of variance witenty-nine

treatments and five replications. A correlationlgsia was per-
formed between the decomposition rate and thelritMP.

RESULTS AND DISCUSSION
Dry matter production and control of winter growing weeds

The effect of seeding date on the cover crop DMiegeetween
species, as well as between varieties of a spesées Table 3).
Seeding date had a significant effect on the grafthe weeds in
the control as well. Despite the shorter growingquks, the weed
growth in the control treatments of seeding daté8-21 April)

and 3 (1-4 May) was significantly more than thaseéding date
1 (24-26 March). This phenomenon did not suppatrésults of
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Effect of seeding date on performance of cover cropsin Breede River Valley 11

Fourieet al. (2001). This could, however, be attributed to the dom 35’S, 18° 22’E), situated in the Coastal region arelsami-arid
inant weed species present at the trial site ireRsbn (see Table Olifants River Valley, respectively. This is attried to the rela-
5) germinating and completing the initial growthaph under the tively cold average daily temperatures in Roberi{sae Table 2)
more moderate climatic conditions prevalent frond-#pril to compared with that of Stellenbosch (from June tgusi) and
late May (seeding dates 2 and 3) compared withdbanhg late Lutzville (from April to August), respectively (Foier et al.,
March and early April (seeding date 1), as showfeible 2. 2001). A variety of competitive weed species (sabld 5) also
grew exuberantly in Robertson (see Table 4) in amspn with
the weed growth in Stellenbosch and Lutzville (Fewt al.,
The DMP of theTrifolium and Lotus species (see Table 3) was 2001). Comparing th@&rifolium andLotus species to the control,
much lower than that reported by Fowgi@l. (2001) for the same  only Trifolium subterraneum v. Clare (‘Clare’ subterranean
species in Stellenbosch (33° 55’'S, 18° 52'E) and Lillez¢31° clover) produced sufficient amounts of vegetativengh to sup-

Broadleaf species

TABLE 4

Effect of seeding date and potential cover cropgherdry matter production (DMP) of the winter giog/weeds, determined at the end
of August 1991 and 1992 on the Nietvoorbij resediacim in Robertson.

DMP (t/ha)
Species Seeding date: Seeding d_ate: Seeding date:
24-26 Marcht 8-11 Aprilt 1-4 May!
1991 1992 1991 1992 1991 1992
N-fixing broadleaf species:
Trifolium subterraneum L. v. Trikkala 2.86 3.11 3.67 3.31 3.84 2.21
Trifolium subterraneum L. v. Woogenellup 1.97 2.64 3.49 4.01 3.57 3.34
Trifolium subterraneum L. v. Clare 2.17 2.52 3.04 3.02 3.73 2.49
Trifolium subterraneum L. v. Mount Barker 3.19 3.11 3.93 3.88 3.74 2.48
Trifoliumrepens L. v. Haifa 4.34 3.79 3.78 4.26 3.83 2.60
Trifolium resupinatum L. v. Maral 1.98 3.12 3.87 3.96 3.72 2.44
Trifolium hirtum All. v. Kondinin 1.69 3.56 3.69 4.80 3.25 2.68
Trifolium balansae Boass. v. Patrick 3.45 4.24 3.41 3.66 3.87 2.96
Trifolium vesiculosum Savi. v. Zulu 2.77 3.24 3.54 5.06 3.24 2.66
Trifolium fragiferum L. v. Palestine 2.53 2.89 3.97 3.67 3.80 4.02
Lotus hispidus Desf. ex DC. v. Campbell 2.76 3.34 3.99 3.63 3.76 2.27
Lotus corniculatus L. v. SOA Gabiriel 1.92 2.98 3.91 4.66 5.01 251
Medicago truncatula Gaertn. v. Paraggio 0.41 0.42 1.45 2.18 2.57 3.25
Medicago truncatula Gaertn. v. Parabinga 1.10 1.30 1.95 4.18 1.22 2.24
Medicago scutellata (L.) Mill. v. Kelson 1.22 1.12 1.88 2.18 2.14 2.20
Medicago littoralis Rodes ex Loisel. v. Harbinger 2.42 3.31 3.30 5.73 3.16 2.62
Ornithopus sativus L. v. Emena 2.21 2.39 3.49 4.38 2.99 2.18
Vicia faba L. v. Fiord 1.65 1.01 0.40 0.37 2.42 1.71
Vicia dasycarpa Ten. 0.60 0.80 0.58 0.69 0.67 0.39
Vicia sativa L. v. Lima 0.47 2.93 0.43 2.85 1.15 3.81
Grasses:
Lolium multiflorum Lam. v. Energa 1.10 1.03 0.84 0.54 0.94 0.95
Lolium multiflorum Lam. v. Midmar 0.57 0.48 0.51 0.42 1.34 0.97
Lolium perenne L. v. Nui 1.76 2.83 1.88 2.63 3.01 2.31
Phalaris aquatica L. v. Sirosa 2.46 3.22 3.41 3.59 2.80 1.83
Avena sativa L. v. Overberg 0.79 0.37 0.21 0.32 0.69 0.21
Avena strigosa L. v. Saia 0.50 0.38 0.39 0.06 0.02 0.15
Secale cereale L. v. Henog 0.99 1.02 0.33 0.00 0.63 0.08
Triticale v. Usgen 18 1.49 1.02 0.32 0.08 0.39 0.17
Hordeum vulgare L. 1.82 1.89 1.27 1.50 1.82 0.70
Weeds (Control) 2.92 2.80 4.61 4.28 4.07 3.34
LSD (p< 0.05) 1.24

1 Sowing of seeds done on one day during this period.
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12 Effect of seeding date on performance of cover crops in Breede River Valley

press the winter growing weeds significantly (sabl& 4). This
was only true for seeding date 2, indicating tha #pecies
should be established during early April in the &fe River
Valley. This differs from the findings of Harris (88) and Fourie
et al. (2001) who found that ‘Clare’ subterranean closieould
preferably be sown during early May in Stellenboscmaximise
its efficiency as a cover crop. This differences@eding date can
be attributed to the difference in climate, the wepdctrum and
the amount of weed growth between the two regions.

Seeding date had a significant effect on the véigetgrowth
of the Medicago species, with the exception dledicago lit-
toralis Rodes ex Loisel. v. Harbinger (‘Harbinger’ medic)olpr
ably because of the poor performance of the Iajpecies (see
Table 3). All theMedicago species produced the highest amount
of dry matter if sown during the last week of Mar€his may be
attributed to a longer growing period, as well agh® warmer
average daily temperatures that prevailed duringcMand April,
supporting the results of Foureal. (2001), and indicating that
the Medicago species preferred the warmer climatic conditions.
The difference in the average daily temperatures tna lesser
extent, the difference in the monthly rainfall beénehe two sea-
sons (see Table 2) impacted significantly on theFDM these
species (see Table 3). Thkedicago species preferred the warmer
climate of the 1991 autumn and winter (March to ésty, pro-
ducing significantly more dry matter than in thédew 1992 sea-
son. The warmer climate enableiédicago truncatula Gaertn. v.
Paraggio (‘Paraggio’ medic) to produce the six gheitons of
dry matter per hectare deemed necessary by Louwe8&nig
(1992) to effectively reduce water runoff in mostaeyard soils,
if sown during late March. Thiledicago species reduced the
weed stand significantly if it produced more thah tbns of dry
matter per hectare at the end of August. ‘Paraggetdic, how-
ever, was the onlivedicago species that produced significantly
more dry matter than the winter growing weeds amupeessed

TABLE 5
Weed species found at the trial site in Robertson.

the winter growing weeds acceptably (less than 20%e weed
stand in the control), and then only if sown atehe of March.

Ornithopus sativus L. v. Emena (pink Seradella) could not pro-
duce significant amounts of dry matter irrespeativeeeding date
(see Table 3). This could be attributedmter alia, the species not
being able to outgrow the variety of competitiveedspecies (see
Table 5) that showed exuberant growth (see Tablél#)ough
Vicia sativa L. v. Lima (broadleaf purple vetch) showed theiabil
ty to produce nearly six tons of dry matter pertaexand sup-
press the winter growing weeds effectively (leentth0% of the
weed stand in the control) when sown in late Mgsefe Tables 3
& 4, respectively), the performance of the species weonsistent
between years, making it risky to use it as a cavep in the
Breede River Valley. The DMP dficia faba L. v. Fiord (faba
bean) was significantly affected by seeding daé&z (§able 3).
Both the DMP (see Table 3) and level of winter wsegpression
(see Table 4) indicated that this species shoulddwen during
early April. In doing so, faba bean produced thetsiright tons
of dry matter per hectare deemed necessary, by lamdnBennie
(1992), to effectively reduce water runoff from magteyard
soils. Faba bean also effectively suppressed tinéewgrowing
weeds (see Table 4jicia dasycarpa Ten. (grazing vetch) was not
affected by seeding date, despite the differenagramwing peri-
ods. This indicated that the relatively cold winteonths caused
the grazing vetch to proliferate during its eangwing stages (see
Table 3). Although grazing vetch did not producgngicantly
more dry matter than the winter growing weeds, ifqyened con-
sistently over the two seasons (see Table 3) apdraessed the
winter growing weeds acceptably, if sown not eatlan the sec-
ond week of April (see Table 4). This weed suppoasaas attrib-
uted to the spreading and dense habitus of thisespe

Grasses

Seeding date had a significant effect on the DMRhef three
Lolium species (see Table ®)olium multiflorum Lam. v. Energa

Weed Species

— Habitus Root system Strong competitok
Scientific name Common name
Bromus unioloides H.B.K. Rescue grass erect adventitious
Chenopoduim album L. White goosefoot erect stout tap root
Convolvulus arvensis L. Field bindweed prostrate spreading
Emex australis Steinh. Spiny Emex prostrate to semi-erect stout tap root
Euphorbia chamaesyce L. Hairy creeping milkweed prostrate tap root
Hordeum murinum L. Wild barley erect adventitious
Lactuca serriola L. Wild lettuce erect tap root

Lolium multiflorum Lam.
Malva parviflora L.

Oxalis pes-caprae L.

Picris echioides L.
Raphanus raphanistrum L.
Rapistrum rugosum (L.)
Sonchus oleraceus (L.) Hill.
\eronica persica Desf.

Italian ryegrass
Small mallow
Yellow sorrel
Bristly ox-tongue
Wild radish

Wild mustard
Sowthistle

Field speedwell

erect
erect
erect
erect
erect
erect
erect
prostrate to semi-erect

adventitious
stout tap root
vertical rhizomes
stout tap root
stout tap root
stout tap root
stout tap root
tap root

Z2Z2<K<XK<KzZ2<K<KzZzzZzzZzzZ2z<<<x2z2

1 Classified according to Grabandt (1985).
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Effect of seeding date on performance of cover cropsin Breede River Valley 13

(‘Energa’ ryegrass) antolium perenne L. (perennial ryegrass)
produced significantly more DMP if sown in early ipwhile
Lolium multiflorum Lam. v. Midmar (‘Midmar’ ryegrass) pro-
duced significantly less dry matter if sown latear early April.
Although only ‘Midmar’ ryegrass could produce sigo#itly
more DMP than the weeds in the region (see TahlalB}he

Lolium species reduced the stand of the winter growingdeee

significantly compared with that of the control s€able 4), if
the DMP exceeded two tons per hectare (see Tabde&¢ptable
suppression of the winter growing weeds was acHievhen
‘Midmar’ and ‘Energa’ ryegrass produced in exces$oof tons
of dry matter per hectare, while effective winteregesuppres-
sion was achieved with ‘Midmar’ ryegrass producingxaess of
five tons of dry matter per hectare (see Tables 8).&Although

both Lolium multiflorum varieties could be considered for use as

cover crops in this region, preference should beemito
‘Midmar’ ryegrass.Phalaris aquatica L. v. Sirosa (reed canary
grass) could not suppress the winter growing weegtsficantly
and should, therefore, not be considered for covgp ananage-
ment in the Breede River Valley.

The grain species, with the exceptionHxrdeum vulgare L.
(barley), showed the ability to produce significgmtiore dry mat-
ter than the weeds in the control (see Table 3jnarimize DMP
(see Table 3), as well as to consistently ensusztfe suppres-
sion of the winter growing weeds (see Table 4),tthe Avena
(oats) speciesSecale cereale L. v. Henog (rye) andriticale v.
Usgen 18 (triticale), should preferably be sown miyarly April
in the Breede River Valley. Rye and triticale proeld significant-
ly more dry matter during the colder and slightlgtter 1992 sea-
son in comparison to the warmer and slightly dii@®1 season
(see Table 3). The same phenomenon was detedtes two oats
species, although it was not as pronounced as wéttand triti-
cale. This corresponded with the findings of stadiarried out in
Stellenbosch and Lutzville (Fourig al., 2001). The two oats
species and triticale consistently produced maoae the six tons
of dry matter per hectare (see Table 3) deemedssaneto effec-
tively reduce water runoff from most vineyard sdilouw &
Bennie, 1992), when sown in early April. These resurdicated
that the two oats species, as well as rye andaieticshould be
considered for cover crop management in the BrB@dk Valley.

Control of summer growing weeds

The DMP of the summer growing weeds measured agrildeof
November and at the end of January was very @il plots, mak-
ing the differences between the control and coxap treatments
insignificant (data not shown). The ability of ttiéerent mulches
to control the summer growing weeds could, therefaoebe eval-
uated. Van Huyssteest al. (1984) indicated thatolium multiflo-
rumLam. v. Wimmera (‘Wimmera’ ryegrass) and broadleaie
vetch, with DMPs of five and eight tons per hectagspectively,
should prevent the establishment of summer growiegds in an
intensely irrigated vineyard. These values wereraks norms to
determine which species considered in the presedy Hiave the
potential to control summer growing weeds effetyiv&ccording
to this norm, only triticale, the two oats speciesl aye had the
potential to control summer growing weeds effetfive

Taking into account the above-mentioned norms of Va
Huyssteeret al. (1984) and Louw & Bennie (1992), as well as the

ability of the species to suppress the winter gngwiveeds

acceptably, triticale, the two oats species and Ingeilsl definite-
ly be considered for cover crop management on tha@ium-tex-
tured soils of the Breede River Valley. ‘Midmar’ ryags could be
considered as a viable alternative if these fowcis are not
available. None of the broadleaf species reachechtmm pro-
posed by Van Huyssteenal. (1984). Faba bean and ‘Paraggio’
medic did, however, produce more than the six tonshpetare
deemed necessary by Louw & Bennie (1992) to prewexter
runoff from most soils, while faba bean, ‘Paraggio’dizeand
grazing vetch showed the ability to control the teingrowing
weeds acceptably. These three broadleaf speciesdslibere-
fore, be included in further studies to determinéh# norm of
eight tons per hectare is applicable to these spaander the
edaphic conditions prevalent in the Breede Rivédieya

Decomposition rate of the different mulches

The decomposition rate of the different mulcheged#d signifi-
cantly between species and years (data not shdwe)decom-
position rate of different groups of species aladed between
years (see Table 6). The decomposition rate of sofnthe
groups, namely thélrifolium subterraneum L. varieties, the
Medicago species, as well as thecia species and pink Seradella
was higher in the summer (from the end of Augugh&oend of
January) of the 1991/92 season than in the sumhtlee 4992/93
season. This could be attributed to the higher &aipres that
prevailed during the summer of the 1991/92 seaswnpared
with that of the 1992/93 season (see Table 2). Shgports the
findings of Jenkinson & Ayanaba (1977) and Latldl. (1985),
who suggested that the decomposition rates of plaaterial
added to the top soil doubles with an 8°C to 9%Zdase in mean
annual air temperature.

TABLE 6

The decomposition rate (from the end of Augusth® énd of
January — growing season of the grapevines) andrihenatter
production (end of August) of the different coveom groups
measured during 1991 and 1992 on the Nietvoorbgaech farm
in Robertson.

Decomposition rate in  Dry matter production

Group of species t/ha/month (DMP) in t/ha
1991 1992 1991 1992

Trifolium subterraneum

L. varieties 0.61 0.53 4.15 3.82

Trifolium species 0.56 0.58 3.77 3.86

Lotus species 0.60 0.60 3.80 3.72

Medicago species 0.66 0.58 4.76 4.46

Vicia species and

Ornithopus sativus

L. v. Emena 0.72 0.59 5.11 4.92

Lolium species and

Phalaris aquatica

L. v. Sirosa 0.45 0.48 4.36 4.28

Grain species 0.62 0.66 5.95 6.68

LSD (p<0.05) 0.09 0.09 0.42 0.40

Correlation between
decomposition rate and

DMP r=20.74, p= 0.0001
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A significant positive correlation was found betweke rate of
decomposition and the amount of dry matter presarthe soil
surface at the end of August (see Table 6), whigipass the

findings of Fourieet al. (2001). This phenomenon could also

have contributed towards the difference betweerddwmposi-
tion rate of the same group of species betweenvtbeseasons,
as detected for thdrifolium subterraneum L. varieties, the

Medicago species, th&fcia species and pink Seradella, as well as

for the grain species.

The decomposition rate of the group consistinghefLiolium
species and reed canary grass was significantlgritan that of
the group offrifolium species and the grouplaftus species, while
the DMP was significantly higher (see Table 6).sTépntradicted
the positive correlation between decomposition ratel the
amount of dry matter on the soil surface at the ehdugust.

According to Amatcet al. (1987), the C/N ratio of the two legumes

‘Harbinger’ medic andT. subterraneum v. Bacchus Marsh is
approximately 13:1, while that of matufeiticum aestivum L. v.

Condor (wheat) straw is 73:1. This resulted indeeomposition
rate of the plant material from the legumes beiighdr and more
extensive than that of the wheat straw. This méyiplain why the

group consisting oEolium species and reed canary grass did not

conform to the correlation found in the presentlgtu
CONCLUSIONS

The ability of the two oats species, triticale agd,1to suppress
the winter-growing weeds effectively, as well asptoduce in
excess of the five tons of dry matter per hectaggssted to be
necessary for effective control of summer-growingeds by a
grass species, indicated that these species sheudditable for
cover crop management in the vineyards of the BreRuer
Valley. These species should be sown during earhyl &popti-
mise their performance.

The broadleaf species could not produce the minimarm of
eight tons of dry matter per hectare suggestee toelcessary for
effective control of summer growing weeds by breafispecies.
Faba bean and ‘Paraggio’ medic, however, controlledviimter
growing weeds acceptably, while producing more than six
tons of dry matter per hectare suggested to bessapefor the
prevention of erosion in most vineyard soils. Aligh not able to
produce a sufficient amount of dry matter, grazinggiveshowed
the ability to suppress the winter growing weedseptably.
These broadleaf species have the ability to fixoggn and
should, therefore, as potential suppliers of nitroethe vine, be
considered for cover crop management on soils kaithorganic
matter content in the Breede River Valley.

The above-mentioned variety of species that perdrmell as
cover crops give producers the opportunity to alier species as
cover crops in their vineyards, and should contgliatvards sus-
tainable cover crop management in this region.

This work confirmed that the decomposition ratehaf differ-
ent mulches during summer is significantly affeddgdhe initial
amount of dry matter present on the soil surface.
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