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SUITABILITY OF BLUE FESCUE (FestucaovinaL.)
AS LIVING MULCH IN AN APPLE ORCHARD
— PRELIMINARY EVALUATION

Maria Licznar-Matanczuk

Wroctaw University of Environmental and Life Sciences

Abstract. The living mulch is one of the orchard floor weed control option suitable for
the organic production, which especially adds orchard biodiversity. The covering plant
competes with the fruit tree, what can result in the reduced growth and yield. At the Fruit
Experimental Station of the Wroctaw University of Environmental and Life Sciences, in
a young apple orchard mulched with blue fescue (Festuca ovina L.), the growth, cropping,
and fruit quality were evaluated. In spring 2009, trees of the ‘Ligol’ cv. budded on the
M.9, M.26, and P 60 rootstocks were planted, and in the following four years (2010-2013)
blue fescue was being sown in the tree rows. Prior to the introduction of the living mulch,
a herbicide fallow was maintained. The sowing of blue fescue as early as in the second
year following the tree planting caused a significant decrease of the total yield per tree ob-
tained in the first four years of the cropping. On the other hand, it contributed to an im-
proved coloration of the fruits. Postponing of the cover plant sowing until the third and
fourth year following the orchard establishment mitigated the negative influences of the
living mulch on the tree growth and yielding, as well as on the fruit quality. As in addition
blue fescue satisfactorily protects the soil from weed occurrence, its application in form of
a late-sown living mulch could be considered as a promising alternative to the herbicide
fallow.
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INTRODUCTION

Around the world, various species of Festuca (fescue) are commonly grown as a com-
ponent of forage crops. Communities consisting of Festuca ovina L., Festuca rubra L., and
Agrostis capillaris L. are widespread in the Great Britain [Hulme et al. 1999]. Festuca
arundinacea Schreb. performs better in the Mediterranean climate [Fiorio el al. 2012]
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and in some regions of the United States [Schiavon at al. 2013]. Species of Festuca are
frequently found in those apple-growing regions [Merwin 2003]. The standard orchard
floor management system is based on the grass sod maintained in the inter-row area
[Granatstein and Sanchez 2009]. F. rubra L. — together with Poa pratensis L. [Neilsen
and Hogue 2000, Kiihn and Lindhard Pedersen 2009] or Lolium perenne L. [Bone et al.
2009] — is a typical component of drive alleys. More vigorous F. arundinacea Schreb.
can be introduced in between the rows of some more strongly growing fruit trees [Belding et
al. 2004, Sanchez et al. 2007, Glenn and Newell 2008]. In addition, F. ovina L. [Zebarth
et al. 1993] and F. longifolia Thuill. [Belding et al 2004] are suitable for fruit or berry
plantations.

Permanent soil protection obtained by its mulching is one of the principles of con-
servation agriculture [Scopel at al. 2013]. Maintained in the tree rows, under the tree
canopies, species of Festuca can be expected to suppress weeds, while not competing
substantially with the fruit crop. In effect, the living mulch may be an alternative to a herbi-
cide fallow or mechanical weed control [Tworkoski and Glenn 2012]. In practice however,
due to its water and nitrogen needs, such a mulch oftentimes negatively affects the tree
growth and yielding. Lakatos and Buban [2000] observed a rapid decrease of water
content in the soil maintained under F. pseudovina Hack. ex Wiesb. Licznar-Matanczuk
[2012] reported similar moisture reduction caused by F. ovina L.

Fruit trees respond differently to different grass species, but in general the competi-
tion impairs yield rather than vegetative growth, under insufficient leaf nitrogen content
[Tworkoski and Glenn 2001]. An introduction of F. rubra L. and Poa pratensis L. into
the rows of young apple trees contributed to the retardation of the shoot growth, and
brought the reduction of the first-quality fruit yield in respect to a herbicide fallow [Ander-
sen at al. 2013]. Similar results pertaining to the tree growth were obtained by Atucha et
al [2011] in the first years after the sowing of F. rubra L. The mixture of F. longifolia
Thuill. and several Trifolium species sown under eighteen-year-old cherry trees also
resulted in the yield reduction, which was linked to the increasing domination of the
more nitrogen-demanding, grass [Sanchez et al. 2003]. On the other hand, no significant
yield decrease was noted after the introduction of three Festuca species into the rows of
ten-year-old apple and peach trees. The only significant observation was the reduction
of the mean apple weight under the influence of F. rubra L. and F. rubra var. comuni-
cata L. Gaudin mulches [Tworkoski and Glenn 2012]. Regarding another important
aspect of apple fruit quality, i.e. the extent of red skin color, it tends to be improved
when the trees are undersown with a grass mulch [Kithn and Lindhard Pedersen 2009,
Licznar-Matanczuk 2012].

Despite the variability of weed floristic compositions between orchards, the intro-
duction of the same floor management system leads to similar changes within the weed
communities [Mifiarro 2012]. When no cover crop biomass is present, a proliferation of
broadleaf weeds can be observed [Fredrikson et al. 2011 ]. In contrast, grasses, being
good competitors, prevent the establishment of most weeds [Calkins and Swanson
1995]. In the open field several grass species provided a similar degree of the weed
suppression, which was comparable to that attained with herbicides. Under greenhouse
conditions the protection given by F. rubra L. living mulch occurred to be even more
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effective [Tworkoski and Glenn 2012]. The application of F. ovina L. also brought a satis-
factory effect in this regard [Licznar-Matanczuk 2012, 2014].

In the cultivation of mulched fruit trees, specific goals are hard to obtain without
proper management of the cover crop species [Bordelon and Weller 1997]. During the
orchard establishment, it is also necessary to consider the differences between root-
stocks pertaining to their tolerance towards the competition from the living mulch
[Granatstein and Sanchez 2009]. The aim of this study was the evaluation of a Festuca
ovina L. living mulch — in particular, its influence on the weed suppression, as well as
on the growth, yield and fruit quality of apple tree cv. Ligol budded onto three different
dwarf and semi-dwarf rootstocks.

MATERIAL AND METHODS

The experiment was conducted at the Fruit Experimental Station of the University of
Environmental and Life Sciences in Wroctaw (Poland), in Samotwor (51°06°12°°N,
16°49°52°’E). Two-year-old apple trees cv. ‘Ligol’ budded on a dwarf M.9, as well as
semi-dwarf M.26 and P 60 rootstocks were planted in spring 2009 on haplic luvisol
formed from silty light loam. The chosen tree spacing was 3.5 x 1.2 m (2380 trees x ha™).
The experiment was established following a split-plot design with four replications.
During the four subsequent vegetation seasons, extending over the 20102013 period, the
living mulch of blue fescue (Festuca ovina L.) of the ‘Noni” and ‘Sima’ cvs. was being
established in the tree rows (50 kg seeds x ha™ in the 1:1 cvs. ratio). The blue fescue was
introduced in the main plots, in the second, third, fourth, and fifth year following the
tree planting. It was sown under the tree crowns, in 1 m wide strips, always in spring. In
the experimental design, each main plot consisted of three subplots planted with apple trees
on the M.9, M.26, and P 60 rootstocks, respectively. Each subplot contained five trees.

Prior to the introduction of the living mulch, and as a control treatment, a herbicide
fallow was maintained in April and July. It was based of the mix of glyphosate and
MCPA (2-methyl-4-chlorophenoxyacetic acid) at the dose of 4 + 2 1 x ha™, with excep-
tion of the spring 2010 (the only glyphosate — 8 1 x ha™). The only in the second year
following the each blue fescue introduction, dicotyledonous weeds were treated with
a herbicide based on MCPA applied at the dose of 2 1 x ha'. Beginning from the third
year following the orchard establishment, annual mowing of the living mulch was per-
formed in the rows. In the year of the orchard establishment, permanent grass sod was
introduced between the tree rows. It was mowed several times per vegetation season.
The trees were trained into the form of a slender spindle. Once a year, starting from the
spring 2009, they were fertilized with nitrogen. The fertilizer was applied on an individ-
ual tree (10 g N x tree™) in 2009 and 50 kg N x ha' was spread on the whole orchard
area in next seasons. Plant protection was carried out in accordance with up-to-date
recommendations in the Orchard Protection Program. Throughout the whole experi-
ment, the weather conditions were favorable for the apple tree cultivation. The only
exception was the year 2011, when a late-spring frost (-2°C, recorded on May 3™)
caused a partial flower damage.
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In 2009-2013, the data pertaining to per-subplot fruit yield and quality, as well as
per-tree growth and survival were being collected. As the measures of the fruit quality,
the fruit weight, size and the extent of blush were selected. The fruit size was evaluated as
a mean weight of 20 apples per subplot. In order to estimate the extent of the blush, apples
from a 15 kg sample per subplot were sorted into three classes: < V4, 4—%, and > % of the
total skin surface area. Then, the same sample was sorted into three classes of the fruit
diameter: less than 7.5; 7.5-8.5, and over 8.5 cm. As a measure of the tree growth, trunk
cross sectional area (TCSA) and its increment were calculated from the diameter ob-
tained 30 cm above the budding height. The crop efficiency coefficient (CEC) was
evaluated from the total apple yield up to 2013. At the end of the same year, the number
of dead trees was recorded.

On each subplot, the blue fescue living mulch and weed taxa coverages were assessed.
For this purpose, a noninvasive method of plant population estimation, conforming to
the methodology of Lipecki and Janisz [2000], was employed. The assessments covered
each species, in some cases — genus, of the weeds. The share of the subplot surface
occupied by each taxon was expressed using a discrete percentage scale: 0, 1, 20, 40, 60,
80, and 100%. The evaluation of the weed cover was made in August 2013; in case of blue
fescue, it took place in 2014, i.e. one year after the last sowing of the living mulch.

The data concerning the yield, fruit quality and growth of the trees were evaluated
statistically, using the two-way analysis of variance for a split-plot design. In order to, at
least approximately, fulfill the assumptions of the analysis of variance, logarithmic or
exponential transformations were applied to some of the data. As the data pertaining to
the living mulch and the weed species cover did not distinguish between the tree root-
stocks, they were analyzed using one-way analysis of variance for a randomized-block
design. Prior to this analysis, some of data were subjected to the angular transformation.
Significant differences of the treatment means were calculated according to the Dun-
can’s test, at the confidence level of 95%.

RESULTS

The growth of the apple trees budded onto the M.9 rootstock was significantly lower
in relation to the one observed for the M.26 and P 60 rootstocks (tab. 1). The year of the
blue fescue sowing did not affect the growth of the trees. The trunk cross-sectional areas
and their increase up to the end of the fifth year following the planting were comparable
among the rootstocks. In the first four years of cropping, there were no significant yield
differences between the orchard floor management treatments among the apple trees
growing on the same rootstock (tab. 2). However, when only the living mulch effects
were considered, the trees occurred to yield better in the herbicide fallow than when
accompanied by blue fescue introduced soon after the tree planting. Such significant
differences were not noted in case of the living mulch that had been sown in later years
despite of the herbicide fallow occurred to be the only floor management system under
which the total yield (2010-13) exceeded 40 kg per tree. The effect of the living mulch
was especially pronounced in the fourth year of the cropping (2013), when a significant
difference between early-introduced grass and the control treatment was noted. Due to
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Table 1. The growth and the mortality of the apple tree ‘Ligol’ cv. depending on the year of the
blue fescue sowing and the rootstock. up to the year 2013

Specification Trunk cross-sectional area (TCSA) (cm®) Number
spring 2009 autumn 2013 increase of dead
* spring 2009—  trees up to
autumn 2013 the end
0f 2013
control — herbicide fallow 241 16.00 a 13.59a -
fth 2" (2010) 2.46 12.86 a 10.39 a 1
Rootstock M.9 T e 3011 257 17.06 a 1449 a -
sowi 4™ (2012) 2.45 1425a 11.80 a -
wing "
5" (2013) 2.73 1547 a 1275 a —
control — herbicide fallow 2.51 20.63 a 18.13 a -
fth 2" (2010) 2.28 16.47 a 14.19 a -
Rootstock M.26 P2 3 (2011 2.23 22.64a 2041a -
sowi 4'(2012) 2.49 2129 a 18.80 a -
wing "
5" (2013) 2.39 21.96 a 19.58 a -
control — herbicide fallow 2.84 2343 a 20.59 a -
fth 2" (2010) 2.56 18.12a 15.56 a -
Rootstock P 60 gﬁfg ;’e scui: 34(2011) 2.67 2144a 18.77a -
X 4" (2012) 2.67 22.04a 1937 a -
sowing "
5" (2013) 2.89 2245a 19.55a -
control — herbicide fallow 2.59 20.02 a 1744 a -
2" (2010) 243 1581 a 13.38 a 1
Average across all  year of the 34 (2011) 249 2038 2 17.89 2 B
rootstocks blue fescue th
Sowi 4" (2012) 2.53 19.19 a 16.66 a -
wing "
5" (2013) 2.67 19.96 a 17.29 a -
Average across all M.9 2.52a 15.13a 12.60 a 1
years of the blue rootstock M.26 238a 20.60 b 18.22b -
fescue sowing P 60 273 a 21490 18.77b -

Within individual columns the means marked with varied small letters differ significantly according to
the Duncan’s test at the confidence level 95%
* — statistical evaluation for the rootstock only

the differences within the yields, despite the similar growth rates, crop efficiency coeffi-
cient was significantly lower in case of earlier sowing — i.e. in the second and the third
vegetation season after the planting of the trees — than in the rows where blue fescue had
been introduced one year later, or where the herbicide fallow was maintained. The sig-
nificant better cropping was obtained on the P 60 rootstock, but the trees on the M.9
tended to have the highest crop efficiency coefficient (CEC) values.

The year of the blue fescue sowing had no substantial influence on the mean fruit
weight and the share of large-sized apples, but significant weighty one fruit (mean for
2010-13) was noted on the trees budded onto the M.26 rootstock (tab. 3 and 4). Only in
two years, in one treatment, mean apple weight below 200 g was observed. Fruits of
such a poor quality were obtained from the rows sown with the living mulch already in
the second year after the planting of the trees. The early introduction of the living mulch
had also a clear impact on the blush on the apple skin. It contributed to a significant
reduction of the share of the apples with lower than 25% of the blushing skin area.
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Table 2. The yield and the crop efficiency coefficient of the apple tree ‘Ligol’ cv. depending on
the year of the blue fescue sowing and the rootstock, in the years 2010-2013

Yield (kg x tree™)

Crop
fficiency
. . Total N .
Specification 2010 2011 2012 2013 2010— coefficient
2013 (CEC)
2013
(kg x cm™)
control — herbicide fallow 42a 49 a 22.1a 12.5a 437 a 2.81a
Rootstock 2" (2010) 39a 1.6a 12.7a 42a 224 1.65a
ear
M9 oft{le blue 342011) 4.8 a* 37a 173 a 32a 29.0a 1.70 a
fescusowing 47 (2012)  44a*  38a* 180a  85a  346a 248a
5" (2013) 5.4 a* 1.6 a* 20.2 a* 62a 333a 22la
control — herbicide fallow 39a 3.1a 213a 103 a 38.6a 1.90 a
2 (2010) 34a 12a 13.0a 1.6a 19.2a 1.15a
Rootstock year wd N
M.26 of the blue 3% (2011) 43a 25a 13.6a 6.6a 269a 1.20a
fescuesowing 4" (2012) 3.5a* 3.0a* 184a 123 a 37.1a 1.84a
5h(2013)  42a* 2.7 a* 20.2 a* 60a  33.0a 1.50 a
control — herbicide fallow 29a 39a 22.8a 8.6a 38.1a 1.64 a
Rootstock ond (2010) 3.6a 19a 16.0a 3.1a 245a 1.34a
ootstoc
P60 ot e 3M@oI) 44w 49a 209a 31a  333a 1552
fescucsowing  41(2012)  39a*  38a* 2132 1282  419a 191a
5" (2013) 4.9 a* 1.8 a* 22.8 a* 8.7a 382a 1.71a
control — herbicide fallow 36a 4.0a 22.1a 10.5¢ 40.1b 2.12¢
A 2" (2010) 36a 1.6a 139a 30a 220a 1.38a
verage year 342011)  45ab*  3.7a 173a  43ab  297ab  1.48ab
across all of the blue 0
rootstocks  fescuesowing 47 (2012) 3.9 ab* 3.5a* 192a 11.2¢ 379b 2.08¢
5" (2013)  4.8b* 2.0 a* 21.1a*  7.0bc  348b 1.80 be
Average M.9 45b 3.1ab 18.0a 69a 32.6a 2.17b
across all
years of the rootstock M.26 38a 25a 173 a 74a 31.0a 1.52a
blue fescue
sowing P 60 39a 33D 20.8b 73a 352b 1.63 b

* — data up to the year of the blue fescue sowing
Within individual columns. the means marked with varied letters differ significantly according to

the Duncan’s test at the confidence level 95%

Table 3. The mean fruit weight of the apple ‘Ligol’ cv. depending on the year of the blue fescue

and the rootstock, mean for 2010-2013

Mean fruit weight (g)

Specification Mean
2010 2011 2012 2013 2010-13

control — herbicide fallow 319a 261 b 211 a 249 b 260 a

2" (2010) 309a 190 a 196 a 247b 235a

Average across year 39011)  308a* 270 b 218a 237 ab 258 a
all rootstocks of the blue 0 " N

fescuesowing 4" (2012) 300 a 254 b 205 a 205 a 241 a

5" (2013) 294 a* 251 b* 209 a* 255b 252a

Average across M.9 309 a 245 a 199 a 235a 247 a

all years of the K
blue fescue rootstoc M.26 312a 247 a 217b 246 a 256 b
sowing P 60 279 a 243 a 207 ab 235a 246 a

Explanation see table 2
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Table 4. The quality of the fruits of the apple ‘Ligol’ cv. depending on the year of the blue fescue

and the rootstock, in the year 2013

Percentage of fruit
with blush on the skin

Percentage of fruit

with diameter (cm)

Specification surface
> YiYa <Y >8.5 7.5-8.5 <175
control ~ herbicide 1242 637a 239b  464a  415a 12.1a

fallow

Average across all year of 2" (2010) 224a 69.2a 84a 422a 40.7a 17.1a
rootstocks the blue 3@2011) 19.5a 74.6a 59a 404 a 43.6a 16.0a
fesgue 4" (2012) 8.6a 67.0a  244b 29.1a 40.7 a 302a
sowing 5" (2013)  11.0a 659a 23.1b 515a 38.0a 10.5a
Average across all M.9 12.7a 66.2a 21.0b 39.0a 392a 21.8a
years of the blue rootstock M.26 18.0a 68.6 a 134a 44.1a 39.0a 169 a
fescue sowing P60 13.5a 69.5a 170ab 42.6a 44.6 a 12.8 a

Within individual columns. the means marked with varied small letters differ significantly according to the

Duncan’s test at the confidence level 95%

Table 5. The percentage of the soil surface under the weed species (2013) and living mulch sod
(2014) in the tree rows. depending on the year of the blue fescue sowing

Year of blue fescue sowingand the age of the living

mulch sod
: T
Species 2(2010)  39(2011) ah2012) O | (2013)
4—year old 3—year old 2—year old ;}izar
Cerastium arvense L. 13.7a 16.8 a - -
Chamomilla spp. = Matricaria spp. - - - 3.8
Chenopodium album L. - - 5.7
Conyza canadensis ( L.) Crong. - - 2.0
Echinochloa crus-galli (L.) P.B. - 12.1b 4.1a
Epilobium adenocaulon Hausskn. - - 10.6
Annual weeds Geranium pusillum L. - - 1.8
Lamium purpureum L. - - 23
Medicago lupulina L. 2.0 - -
Poa annua L. - 56.7a 30.0a
Polygonum aviculare L. 1.8a 20a -
Senecio vulgaris L. - - 435
Stellaria media (L.) Vill. 1.8a 8.8 ab 23.5b
Artemisia vulgaris L. 23a 11.8a - -
Equisetum arvense L. 1.8a 1.8a 11.8a
Glechoma hederacea L. - 36.7 - -
Lolium perenne L. 23 - - -
Perennial weeds Malva sylvestris L. 10.1a - 385a -
Poaceae — others species 5.8 - - -
Sonchus arvensis L. 35 - - -
Taraxacum officinale Web. 12.2 ab 33.5b 42a 283b
Trifolium repens L. 18.6b 23.5b 16.8b 23a
Living mulch Festuca ovina L. 833 ¢ 61.8 ab 78.3 be 585a

Within individual rows. the means marked with varied letters differ significantly according to the

Duncan’s test at the confidence level 95%
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In the fifth year following the tree planting, the weed species’ diversity was substan-
tial only in the one-year-old blue fescue (tab. 5). Such a high number of species — in
particular the annual ones — was not observed in the rows that had been protected by the
living mulch for longer periods of time. In case of the three- and four-year-old living
mulches, only a few perennial species, such as: Taraxacum officinale Web., Trifolium
repens L., and Glechoma hederacea L.; were recorded. Due to the varied weed occur-
rence and the differences pertaining to the age of the living mulches, the degree of soil
coverage by the blue fescue took values between 58 and 85%. The differences pertaining to
the blue fescue domination were noted in 2014 — one year after the last introduction of the
living mulch to the orchard. It is expected, however, that they will diminish with time.

DISCUSSION

A fruit tree growing together with other vegetation is a relatively poor competitor
[Merwin 2003]. The limited competitive ability of the tree stems from its lower effi-
ciency of soil nitrogen uptake compared to the one found in grass sod [Sanchez et al
2003, Atucha et al 2011]. In the presented experiment, the competition of the blue fescue
sown in the second year after the planting of the apple trees led to the significant yield
reduction not only in comparison to the herbicide fallow, but also to the trees in the
rows sown with the living mulch in the fourth and fifth year after the orchard establishment.
Similarly as in the study by Sosna [2009], with the delayed grass sowing, the fruit yield
did not differ significantly from the one obtained under the purely chemical weed con-
trol. Among other factors that can mitigate the negative consequences of the living
mulch competition Granatstein and Sanchez [2009] mention a proper choice of the
cover species and planting of the trees grafted on more vigorous rootstocks. The ob-
tained results corroborate the suitability of the semi-dwarf M.26 and P 60, as well as the
dwarf M.9 rootstock. Up to the fifth year following the orchard establishment, there
were no significant growth of the tree differences among the floor management treat-
ments. The trees showed more intensive growth than in another study pertaining to the
same cultivar, which was also mulched with blue fescue, yet budded on more dwarfing
rootstocks: P 22 i P 16; as well as on the semi-dwarf P 2 [Licznar-Matanczuk 2012].

The introduction of the living mulch as soon as in the second or third year following
the tree planting had a substantial influence on the apple coloration. The significant
reduction of the share of poorly colored apples, also reported by other researchers
[Kiihn and Lindhard Pedersen 2009, Licznar-Matanczuk 2012], can probably be linked
to the weak ability towards soil nitrogen uptake found in fruit species [Atucha et al
2011], as well as more intensive synthesis of anthocyanins within the fruits obtained
from the trees accompanied by the living mulch [Slatnar et al 2014]. Moreover, in the
conditions of reduced cropping the amount of light reaching each fruit was bigger, con-
tributing to their coloration. On the other hand, the experiment did not confirm the nega-
tive influence of the fescue mulch on the fruit size and mean weight — the phenomenon
reported by other authors [Tworkoski and Glenn 2001, Sosna et al. 2009]. In the year of
the most abundant tree yielding (i.e. the third year of the cropping) the fruit mean
weight was the lowest, but did not fall substantially below the 200 g threshold. One year
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later, when the yields were low, the share of over-sized apples (diameter > 8.5 cm) was
above the norm, often exceeding 40% irrespective of the year of the blue fescue sowing.

Basing the apple tree culture on a large-fruited cultivar and a vigorous rootstock, as
well as delayed sowing of the cover plant can be considered as three strategic factors
mitigating the negative influence of the living mulch on the fruit tree. In the presented
study, a postponed introduction of blue fescue resulted in non-significant differences of
the crop efficiency coefficients in relation to the control. In contrast — in a similar way
as in the experiments by Neilson and Hogue [2000] or Atucha et al. [2011] — the value
of CEC was significantly lower in the treatments where the apple trees had to compete
with the living mulch at a very young age. In the presented experiment, during the five
years of cultivating the apple trees in the blue fescue mulch, there were no occurrences
of rodent-related tree losses. The proper choice of the cover crop can contribute to the
regulation of rodent activity in the orchard [Granatstein and Sanchez 2009]. Last but not
least, as in other experiments involving the Festuca genus [Licznar-Matanczuk 2012,
2014, Tworkoski and Glenn 2012], the prolonged maintenance of blue fescue in the tree
rows occurred to be an effective weed suppression method. Whereas post-emergency
non residual herbicides control the weeds only during the vegetation season, a living
mulch provides a permanent weed suppression and additionally contributes to the soil
conservation in an orchard [Atucha et al 2011].

CONCLUSIONS

1. The introduction of blue fescue into the rows of apple tree cv. Ligol contributes to
the reduction of the cumulated four-year yield only when the living mulch is sown as
early as in the second year following the orchard establishment, the year of the sowing
had no significant influence on the tree growth also in case of the significant dwarfing
M.9 rootstock.

2. When sown up to the fifth year following the orchard planting, blue fescue does
not cause size and mean weight reduction of fruits of the large-fruited cultivar. The
introduction of the living mulch as early as in the second or third year resulted in significant-
ly smaller share of poorly colored fruits.

3. After five years of observations of the mulched orchard, it can be stated that blue
fescue covers the soil surface well, contributes to the elimination of annual weeds and to
a satisfactory degree controls the population of perennial ones.

4. With the proper choice of the year of Festuca ovina L. introduction, the mainte-
nance of the living mulch in a semi-dwarf orchard planted with a large-fruited cultivar
can be viewed as a promising simple measure aimed at the reduction of chemicals in
agricultural environment in a way that does not bring negative impacts on the tree
growth, yield, and fruit quality.
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WSTEPNA OCENA ZASTOSOWANIA KOSTRZEWY OWCZEJ
(FestucaovinaL.) JAKO ZYWEJ SCIOLKI W SADZIE JABLONIOWYM

Streszczenie. Scidtkowanie roélinami okrywowymi, ktore zwigksza bioréznorodno$é
upraw sadowniczych, jest jednym ze sposobOdw ograniczenia zachwaszczenia w sadzie
odpowiednim dla zréwnowazonej produkcji. Zywa $ciotka stanowi jednak konkurencje
wobec drzewa owocowego, co moze prowadzi¢ do ograniczenia jego sity wzrostu i owo-
cowania. Wzrost, plonowanie i jako$¢ owocow oceniano w mtodym sadzie Sciotkowanym
kostrzewa owcza (Festuca ovina L.) na terenie Stacji Badawczo-Dydaktycznej Uniwersytetu
Przyrodniczego we Wroctawiu. Odmian¢ ‘Ligol’ na podktadkach M.9, M.26 oraz P 60 wysa-
dzono wiosng 2009 r. W kolejnych czterech latach po zatozeniu sadu (2010-2013) w rzedach
drzew wysiewano kostrzewe owcza. Do roku jej wprowadzenia zastosowano ugor herbi-
cydowy. Wysiew kostrzewy owczej juz w drugim roku po posadzeniu jabtoni istotne ob-
nizyt sumg plonu z drzewa w pierwszych czterech latach owocowania, ale przyczynit si¢
do poprawy wybarwienia owocow. Opodznienie wysiewu rosliny okrywowej do trzeciego
lub czwartego roku po zatozeniu sadu pozwolito unikna¢ jej negatywnego oddziatywania
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na plonowanie i wzrost jabtoni, a takze jako$¢ owocoéw wielkoowocowej odmiany jabloni.
Dodatkowo zadowalajace zabezpieczenie gleby przed zachwaszczeniem przez darn po-
zwala na rozwazenie $cidtkowania kostrzewa owcza jako alternatywy — ten sposéb piele-
gnacji gleby kilka lat po zalozeniu sadu mona stosowac zamiast ugoru herbicydowego.
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