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Are large fields of autumn wheat at Kvismaren, central Sweden,
used as nesting and food search habitats by Skylarks Alauda

arvensis?

Ar stora héstvetefiilt vid Kvismaren i mellersta Sverige utnyttjade som bo- och
fodosokshabitat for sangldrka Alauda arvensis?

JAN SONDELL

The skylark Alauda arvensis population has declined in
Sweden. The breeding in silage fields fails and the suc-
cess in autumn crops is disputed. Therefore, I decided
to study the skylark utilisation of autumn crop fields in
Kvismaren, central Sweden. The largest accessible field
was selected (40 ha) to get as tough conditions as pos-
sible for foraging. I could conclude that the nests were
evenly placed, the youngsters developed normally and
the occupancy was about 80 pairs or territories per km?.
The skylarks searched for food as much inside as out-
side the large breeding field. The flight distances were
on average 204 m and up to 550 m. The conclusion was

Abstract

that autumn crops are probably as good as spring crops
regarding breeding habitat; potentially even better as the
offspring fledged at least 1-2 weeks earlier. One potential
positive factor for the breeding was the occurrence of un-
sown tractor tracks (tramlines, 2.5% of the area) which
were frequently utilised by the skylarks. Such tracks are
commonly created nowadays in Sweden and may replace
otherwise desired skylark plots.
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Introduction

The skylark is the twentieth most common bird spe-
cies in Sweden. The population on farmland is ap-
proximately 680 000 pairs with strongholds in prov-
inces with the largest agricultural plains: Skane,
Halland, Vstergdtland, Ostergétland, and Uppland
(Ottosson et al. 2012).

Information mainly from England indicates that
autumn or, as it often is called, winter crops are sub-
optimal breeding habitats for skylarks because of
the height and density of the stems at breeding time.
Vegetation grows too dense for the larks to move in
and to use for foraging. Furthermore, large areas are
sown with the same autumn crop and distances bet-
ween the nest and potential foraging habitats may
be too large. The mean foraging distance observed
in southern UK was 75 m and only 10% of distan-
ces were longer than 150 m and the longest 380 m
(Donald 2004).

The Common Birds Census in UK showed an
almost “remarkable relationship” between the in-
dex for skylark abundance and area of spring crops
during the period 1968-1996 (Donald & Vickery

2000). The index went up from 0.6 at 1 million
hectares spring crops to 1.3 at 2.5 million hectares.
This striking correlation has put focus on negative
consequences when autumn crops replace spring
crops. A possible method to improve the habitat for
skylarks is to leave small unsown areas in the field
(so-called skylark plots), normally two per hectare
with an area of 16-24 m? (RSBP Leaflet: Skylark
plots).

Morris et al. (2004) showed that two undrilled
plots of 24 m? per hectare were not related to the
skylarks’ nesting success at the beginning of the
breeding season: he found 1.27 fledged nestlings
without plots vs. 1.31 with plots. Later in the sea-
son, when the crop had grown high, the effect of the
plots was significantly positive; the number of nest-
lings was 0.87 per nesting attempt in areas without
plots compared to 1.86 in areas with plots.

In Sweden Hiron et al. (2012) found that skylarks
utilised autumn crops as breeding habitat as much
as spring crops, and Berg & Kvarnbidck (2011)
found no difference in population density in orga-
nic autumn crops with and without skylark plots.
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Figure 1. Study area between Asker and
Odensbacken, Orebro commune, central
Sweden. The main study field is bordered
by solid red lines. A spring crop area used
for some comparisons next east of the main
study area is bordered by dashed red lines.

Studieomradet mellan Asker och Odens-
backen i Orebro kommun. Den huvudsakli-
! ga studiedkern dr markerad med heldragen
rod ram. En varsadd dker, som anvindes
for vissa jamforelser omedelbart Oster
ddrom, dr markerad med streckad rod ram.

Figure 2. The study field at Morby estate
with observation towers (black squares).
Number of observed foraging trips related
to nests in different grid cells are indicated
by yellow numbers. About 20 nests were
estimated to be involved in the study. Blue
dots are water regulation wells. Note the
pond covered with reed containing a marsh
harrier nest south-west of the field (close to
square HS).

Studiefdltet pa Morby gard med observa-
tionsposter (svarta fyrkanter). Antal obser-
verade fodosok relaterat till bon i indelade
rutor anges med gult. Ca 20 bon bedom-
des inga i studien. Bla flickar dr brunnar
for vattenreglering. Ett kirrhokbo lag i en
vasstickt damm alldeles utanfor ruta HS.

Odderskaer et al. (1977) studied the skylarks’
utilization of micro-habitats in spring barley fields
and found that unsown small patches and trac-
tor tracks were preferred compared to areas with
uniform swards. Schon (2011) is more hesitant to
endorse “artificially created” skylark plots and says
that there are permanent structures in the fields
which may develop spontaneously and exist over
long time. These are highly appreciated by the ter-
ritory-faithful skylarks.

In 2015 we studied the density of skylark terri-
tories in 50 ha of silage fields, 110 ha of spring
crop and 40 ha of autumn crop in the Kvismaren
valley (Sondell et al. 2016). We found about the
same density (75-83 pairs per km?) for the diffe-
rent crops. Important to know in this context is that
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skylarks are very faithful to the territory held the
previous year (Delius 1965, Jenny 1990, Donald
2004). As far as we understood the skylarks nes-
ting in the grain crops developed well but skylark
nests in silage fields were destroyed by the harvest.
It would be interesting to understand what happens
in autumn crops in Sweden. Are there similar pro-
blems relating to the dense vegetation as indicated
by the studies in England (Morris et al. 2004)? The
search for food is probably most difficult in large
fields with high uniform vegetation where the bor-
ders of the field, i.e. potential foraging areas out-
side the field, are far away.

The 2016 skylark studies at Kvismaren were ai-
med to learn about skylark breeding in large homo-
genous fields of autumn crop: where do the larks



place their nests, is the breeding successful (mainly
in terms of active feeding behaviours), and how far
do they fly to find food to feed the nestlings?

Study field and study conditions

The Kvismaren valley is a wide agricultural plain in
central Sweden situated about 15 km SE of Orebro
in the province of Néarke. To locate a very large ho-
mogenous field for the studies in this area Google
earth maps were used. Three suitable fields with
autumn crop were found. We chose a wheat field
at Morby estate between Asker and Odensbacken.
The field measured 450x900 m, thus with an area
of about 40 ha (Figure 1).

The selected field was one of the largest in the
province of Nérke 2016 and according to estima-
tions made using Google earth it belongs to the lar-
gest category in Sweden. Arable fields in Sweden,
even in plain areas, are usually divided into smaller
cultivation units by farm roads or ditches, clearly
visible on an aerial map. The study field is borde-
red by the county highway 52 in the south (Figure
1 and 2). East of the field is a gravel road and an
open ditch. Another similar field next to the east
border was sown with spring barley and the field
north of our study field with spring wheat. West of
the field is a quite large ditch, and on the other side
several smaller fields, most of them with spring
crop. The autumn crop at the study field was accor-
dingly more or less surrounded by spring crop. We
concentrated our observations to the central and
northern part of the field, as skylark activity was
estimated to be lower in the southern part, possibly
due to disturbance from the road. The spring crop
field east of the study field was partly used as an
area for comparison of crops growth, nest period
and stay after breeding.

In the study field there were five water regulation
wells clearly visible on the map and in the terrain
(Figure 2), which facilitated distance orientation.
A 2 m high hunting tower was already located at
the field edge, and a further two 1.5-2 m high ob-
servation towers were built using pallets (Figure 3).
Thus three observers could work simultaneously
from different places. We also put up sticks 100 m
apart along the gravel road (A—H) and the northern
border (1-4) marking endpoints of gridlines across
the field (Figure 2) to further facilitate orientation.

Only one solitary big oak was within the study
field in the south and a row of 5-8 m high broadlea-
ved trees or bushes were found at the north-western
side together with the larger ditch (Figure 2). In the
uniform study field there were a few (<5) small

Figure 3. Southern pallet tower along the gravel road. Ma-
riana Lapa is searching for nests. Autumn wheat to the left
and spring barley to the right.
Sodra utsiktsplattformen vid sék av ldrkbon. Héstvete till
vanster och varkorn till hoger.

(approx. 10 sq.m.) unsown patches, probably crea-
ted by some problem with the sowing machine. On
some areas the weed couch grass Elymus repens
was common and covered the ground. However, the
total area with this weed was less than one hectare.

In the study field unsown tractor tracks (called
tramlines in the UK) were present. The field had
been sown with a Viderstad Combi Rapid sowing
machine. A GPS steering device was used with
RTX support (Real-Time eXtended) to keep the
tracks straight and make them possible to maintain
throughout the season. The equipment produced
two unsown tracks every 24 m apart by leaving two
unsown rows at 0.125 m distance for each tractor
wheel (total theoretical width 0.375 m). The rub-
ber tyres were 0.30 m wide (Figure 4), i.e. there
were 0.3 m wide tracks twice every 24 m all over
the field resulting in an area share of approximately
2.5%. On each passage the existing tracks were
somewhat widened, and the weeds on the ground
together with some crop stems were pressed down
by the wheels at the track edges, becoming com-
pressed (Figure 4). The field was fertilized four
times starting on 20 April and sprayed once each
with herbicides (against weeds) on 29 April and
with fungicides on 15 June to fight crow rust Puc-
cinia coronate and filamentous fungus Mycosphae-
rella graminicola. The last passage was on 15 June.
Hence, a tractor passed over the field a total of six
times before the end of June. In the spring crop the-
re were also tramlines and several tractor passages.
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Figure 4. Unsown tractor track on 16 June after the sixth tractor round 15 June 2016. Note the unsown ground and some com-
pressed straws of wheat from the sides of the row. The smaller image shows the tractor with trailer.

Osdtt traktorspar 16 juni efter den sjdtte traktorpassagen 15 juni 2016. Notera den osadda marken och nagra fran radens sidor
nerpressade stran av vete. Lilla bilden visa den aktuella traktorn med vagn.

Methods
Skylark observations

In total, approximately 80 man-hours of observa-
tions in the autumn crop were carried out during
17 days between 30 May and 19 June 2016, thus 17
out of 21 available days. This period was chosen to
begin when we judged the skylarks to have started
intensively feeding the chicks and ended when no
more nest feeding activities were going on.

The height of the crop in the wheat field was
measured by holding a one metre long stick hori-
zontally at the top of the stems and then measur-
ing the distance to the ground. The measurements
were done on 10 days during the period 30 May—30
June, measuring five representative height values
and calculating a mean per day.

A main interest was to estimate and record ap-
proximate nest locations, the distances between
nest locations and foraging sites, and the type of
foraging habitat chosen. At first skylark nests in
the autumn wheat with active feeding during an
observation shift were observed. After about three
foraging trips an exact direction (using a spotting
scope) and an approximate distance to the nest was
recorded. The distance estimate was facilitated by
subtle variation in the vegetation along the actual
direction. Each foraging trip was characterised as
on one of the following:
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A complete foraging trip including starting a
flight from the nest for search and returning with
food in the bill to the nest.

A flight out from the nest ending with a drop to
the ground in a foraging area or a skylark just lea-
ving to disappear out of the foraging area (flying
out from the same area several times).

A flight back from the foraging area to the nest
with or without visible food in the beak. This most-
ly happened at shorter foraging distances.

That feeding had taken place was demonstrated
by a lark landing in the vicinity of the nest with
food in the beak and a lift out from the nest posi-
tion afterwards, very often with a visible dropping
in its bill. Many larks landed a small distance away
from the nest on small open patches, see Appendix
1. A foraging trip lasted often up to 20—40 minutes
on the ground searching for food and birds spent
1-5 minutes at the nest when feeding the young.
After about 40 minutes of not seeing any lark we
regarded the bird as lost.

We also visited 6 nests, selected at random, to
check the nests’ condition and offspring develop-
ment. The selected nests had different distances to
the field edges.

To find out where skylarks gathered at the end of
the first clutch breeding period we searched both
fields (autumn wheat and adjacent spring barley,



Figure 1) by walking the unsown tracks to flush
skylarks on 23 June, starting 0800 and ending
1600. Two people (ML & MP) spent a whole day
walking 35 km (2x17.5 km) and searched for sky-
larks. The search started with tracks close to and
along the gravel road and continued successive-
ly farther away from the road (Figure 2). During
this search we also recorded singing skylarks that
would indicate territory claiming for starting up a
new clutch.

All possible nest predators passing over or close
to the study field were recorded during all observa-
tions of skylarks.

Ground dwelling invertebrates

At Kvismaren a study of Ortolan Bunting Emberiza
hortulana has been going on since 2009. With the
intention to examine supply of food for that species
in agricultural landscapes, a study was carried out
in 2012 with collection of ground dwelling inverte-
brates in different foraging habitats. These inverte-
brates are also the main food for skylarks.

Presence of ground invertebrates was surveyed
using pit fall traps that consisted of plastic cups
(height 100 mm, width 70 mm) dug down to the
ground surface and filled at the bottom with some
water containing detergent. We used 5 traps within
some 25 sq. m. each in 5 different habitat types (in
total 25 traps): (1) unsown field (set aside), (2) a 2
m unsown strip along spring crop field, (3) at the
shoulder of the gravel road, (4) oat field, and (5)
potato field. The trap sites were situated in a simi-
lar part of the Kvismaren valley about 5 and 6 km
from the study field of 2016. There were 3 collec-
tion rounds, on 18-22 May, 6—10 June and 24-28
June. The results are briefly presented here as they
are relevant for the discussion of the food search of
the skylarks.

Tractor tracks in Swedish autumn crop

In order to collect information on the occurrence of
pre-prepared tractor tracks in Swedish grain fields,
a 500 km car drive was carried out on 1 August
2016 through the provinces of Sormland, Nérke,
Viastmanland and Uppland. All grain fields border-
ing the road were checked for presence of tractor
tracks of different kinds (pre-prepared or created
when fertilising or spraying). The harvest of au-
tumn wheat (and triticale) was just about to start.

Results
Crop height

In the study field the wheat stems grew from 0.45 m
on 30 May, 0.75 m on 13 June, 0.80 m on 19 June
and to 0.90 m on 30 June. The spring barley next to
the main study field was about 0.2 m lower on 30
June.

Distribution of nest in the study field

A compilation of the grid cell nest notations is shown
in Figure 2. Judged by this about 20 nests were in-
volved in the study, during one or several days. The
figure also shows that the nests appear to be random-
ly spread in the northern and central part of the field.
However, in the south and south-western corner with
no observation tower and closer to the highway, few
or no nests were observed or searched for. No clear
aggregation of nests is apparent, neither along the
borders of the field or in the centre.

Visited nests

We visited randomly selected nests, three nests in
autumn crop (calculated start of egg laying: 18, 21
and 23 May) and three in the adjacent spring crop
(calculated start 13, 17 and 19 June) to check nest
condition and development of the young. All nests
had been built on flat ground in the crop a small
distance away from unsown tractor tracks. Not far
away from most nests we often found small patches
of open ground (Appendix 1). The mean number of
young was 3.66 and the nestlings were 69 days old.
All clutches appeared to be developing normally.
When approaching the nest, the young first hid in the
nest cup but when disturbed and handled they were
quick to try to escape.

Utilisation of tractor tracks, perches in the field
and farm roads

Many of the larks were observed to use the unsown
tractor tracks when they were landing in the field,
both to forage and to deliver food to the nest (Ap-
pendix 2). Early in the season, when the crop was not
so high and the tracks therefore were not so distinct
it was hard to see if the larks were using the tracks
to land. But later in the season when the crop got
higher and denser it was obvious that the tracks were
utilised (Figure 5). The field was both fertilised and
sprayed 15 June by use of a tractor going twice in the
tracks. During the passage the tracks were somewhat
widened by the wheels through pressing down of
some vegetation (Figure 4), which might be of sig-
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Figure 5. Estimated distances for food search during June 2016. Red bars indicate use of tractor tracks.
Uppskattat avstand for fodosok olika dagar i juni 2016. Réda staplar indikerar utnyttjande av traktorspar.

Table 1. Number and biomass of invertebrates collected in 2012 with pit fall traps (plastic cups) dug down to ground surface
in five different farmland habitats (5 pitfall traps in each) in the Kvismaren valley.

Antal och vikt for ryggradslosa djur fangade i Kvismaren 2012 med fallfillor (plastglas) nergrivda till markytan, fem fillor i
vardera av fem olika habitat.

Unsown Unsown  Shoulder of Spring

Catching round field edge  gravelroad crop,oats  Potatoes Sum
Osddd Vigkant, Virsad,

Fdngstomgdng Osdtt filt dkerkant grusvig havre Potatis  Summa
Round 1, 18-22 May Omgdng 1

Number of individuals Antal individer 163 82 372 121 70 808
Weight in grams Vikt i gram 8 8 6 4 11 37
Round 2, 6-10 June Omgdng 2

Number of individuals 4ntal individer 61 48 125 81 154 469
Weight in grams Vikt i gram 3 6 9 9 13 42
Round 3, 24-28 June Omgdng 3

Number of individuals Antal individer 69 61 132 65 70 397
Weight in grams Vikt i gram 8 9 8 7 7 39
Sum; individuals Summa individer 293 191 629 267 294 1674
Sum; weight in grams Total vikt i gram 21 23 23 20 31 118
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nificant importance to the larks’ activity. Small open
patches, due to irregular sowing for example, also
occurred near nesting places (Appendix 1). Further-
more, at each water regulation well in the study field
a small marker sticks could be found. These sticks
were used by the birds for perching and also to sing.
Several observations were made of birds using the
water regulation well areas to land on the field both
to access the nest and to forage for invertebrates.

The gravel road to the east was used as a resting
(mainly in the afternoon, see “Flush study”) and for-
aging area, particularly after the young had fledged
and breeding was about to cease in the autumn crop
field. A grassy farm road bordering the study field in
the north was used for foraging, particularly at the
end of the breeding period when the spring crop was
also quite high.

Foraging behaviour and distance

During the period 30 May—19 June a total of 84
foraging trips were recorded (presented in detail in
Appendix 2). For 61 of the foraging trips we could
identify specific foraging places. Skylarks searched
for food both within and outside the autumn crop to
about the same extent (Appendix 2). Of the observed
foraging places, 27 (44%) were situated within the
wheat field and 22 (36%) in surrounding spring crop,
and the remaining 20% outside along the farm roads.
Regarding the outside foraging places, two were ob-
served for skylarks finding food on the gravel road
and 10 in the grass on a farm road at the northern
border of the study field.

The unsown tractor tracks were used in the later
part of the nesting season (Figure 5, indicated by
red bars). Over the period 30 May—19 June the nest
feeding activities in the autumn crop gradually de-
creased with date. After 13 June when the swords
reached 0.75 m in the autumn wheat field a higher
share of the larks was observed in that field in and
around the tractor tracks (Figure 4). (The spring crop
had at that time also grown fairly high.)

The estimated foraging distances in June varied
from finding food close to the nest up to 550 m (Fi-
gure 5). The mean foraging distance in our study was
203.6 m, SD=70.7 m, N=56. Out of the observed fo-
raging trips, 13 (22%) were estimated to be over 300
m with the longest being 550 m.

Invertebrates

Skylarks feed on small invertebrates found on the
ground or in the ground vegetation (Smith et. al
2009). A total of 1 674 individuals of ground dwell-

ing invertebrates, with a total weight of 118 grams,
were identified using pit fall traps (Table 1). The
abundance and biomass of invertebrates was mod-
erately varying between habitat types and over time
(Table 1). The number of individuals decreased from
collection round 1 to round 2 and 3, mainly at the
roadside habitat. The biomass expressed by weight
varied between habitat types from 21 to 31 gram.

Flush study

In total 35 skylarks were observed during the flush
study on 23 June (after the first clutch had fledged).
In total 5 larks were flushed from the autumn crop
and 8 from the spring crops. All larks were flushed
from the unsown tracks in both fields with some
droppings also being found in these open rows. Be-
tween the tracks additional larks may have dwelled,
but remained unflushed, as the tracks were specifi-
cally used as walking paths during flushing. In ad-
dition, 10-13 skylarks were seen actively flying over
each field. The activity of the skylarks decreased
after midday and many were seen resting by sitting
on the gravel road. Six birds were flushed by the car
there when leaving the area. As the fields are of equal
size (about 40 ha) the figures are comparative. Dur-
ing the flush study on 23 June no skylark song was
heard in the area (during 8 hours of field work), indi-
cating that territories for a second (or replacement?)
clutch were not defended at that time.

Predators

Only one observation of an attempted predation
event was made. It was a marsh harrier Circus aeru-
ginosus unsuccessfully tried to catch a skylark. Ho-
wever, several potential predators were seen foraging
in the field, such as fox Vulpes vulpes, marsh harrier,
short-eared owl Asio flammeus, hooded crow Corvus
corone cornix, jackdaw Corvus monedula, kestrel
Falco tinnunculus and hobby Falco subbuteo. A pair
of marsh harriers were breeding in a pond close to
the SW corner of the field (visible in Figure 2), and a
hooded crow was seen several times perching in the
southern tower. The two latter species were observed
on a daily basis. No smaller mammals such as hed-
gehog, ferret, weasel, mink, cat, etc. were observed
in or even in the vicinity of the study field.

Tractor tracks in fields of central Sweden

Today the share of sowing machines having the func-
tion to leave rows unsown in conventional farming is
estimated to be approximately 90% (Lennart Kars-
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son, senior service supervisor at Vaderstad Ltd.).
The car survey on 1 August 2016 showed that about
75% of the surveyed grain fields along the highways
had tractor tracks. Fields without tracks were mostly
organic fields, spring oats and spring barley fields.
Almost all wheat fields had tracks, both autumn and
spring wheat. In most autumn sown fields, the tracks
were unsown and were clearly visible. There were
also some spring wheat fields where green grain
grew in the tracks indicating that no unsown rows
had been prepared in advance.

Discussion
General

The skylark dominates the sky over open agricul-
tural plains. This species is independent of song
posts and avoids all forest edges and tree islets (Piha
et al. 2003). It is the only common bird species in
Sweden dedicated to wide open farmland. The sky-
lark is an excellent flyer. In spring the male claims
territory by singing for hours (Donald 2004). No
other bird utilises uniform arable land to the same
extent. It avoids fields smaller than about 10 ha (ca.
325 times 325 m) and chooses nest places at least
100-200 m from forest edges (Piha et al. 2003).

In 2014 grassland covered 45%, spring crop
23% and autumn crop 17% of the farmland area
in Sweden (Jordbruksverket). The skylark is faith-
ful to its breeding site from previous year (e. g.
Delius 1965). Independent of the farmer’s cultiva-
tion intentions of the actual spring the faithfulness
is strong. If it is silage the whole reproduction of
the year will be spoiled (Jenny 1990, Sondell et al.
2016). Autumn crop is also a crop that has been
disputed. Is it good or bad for the larks? Do sky-
larks have difficulties reproducing in this type of
crop that tends to be both high and dense? Results
from England clearly indicate that autumn crop is
too high, too dense and covers too cohesive an area.
Measures there are thus necessary to maintain the
population (Donald & Vickery 2000, Morris et al.
2004)!

Distribution of nests, foraging behaviour and
distance

We estimated that around 20 skylark nests were ac-
tive in the northern, central and eastern part of the
field (Figure 2). The density of nests was thus of
the same magnitude as in the territory studies 2015
(about 80 territories per km* Sondell et al. 2016).
These data indicate that the large uniform area did
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not at all restrain the larks from breeding (Figure 2).

The study result shows that search for food at
distances over 300 m was regular (mean distance at
least 204 m) and up to 500 m was not uncommon
(Figure 4), and that the larks searched for food both
within and outside the autumn crop to about the
same extent (Appendix 2). As there are very few
fields suitable for autumn crop with areas larger
than our study field practically all fields in Sweden
are available for nesting by skylarks being able to
search for food outside the field. Our study field
was, as mentioned, among the largest in the pro-
vince of Nirke, and the situation is almost the same
in other provinces according to Google earth. As
the skylark population was relatively dense in the
actual field (about 80 pairs per ha) the reproduction
is obviously normal despite long feeding distances.

Tractor tracks

We noticed that when the crop grew higher the un-
sown tractor tracks played an increasingly impor-
tant role as resting and food search habitat. In the
study field these tracks covered about 2.5% of the
total area. Another positive effect is that the tracks
hosted a limited amount of weed at the ground,
probably because of the shade and the compres-
sion from the tractor wheels (Figure 4). Weed may
sometimes grew very dense where there is enough
sunlight (and water supply which varies over time
and years with the precipitation) and could poten-
tially prevent the skylarks from finding inverte-
brates at the ground.

Negative effects of the tracks may be that they
serve as corridors for smaller mammalian preda-
tors. Predator pressure was judged to be low in the
study area. The visited nests were placed well off
the tracks except one lying right between the two
wheels. Nests placed in the actual tracks will be
destroyed by the wheels early in the season.

Abundance of food

The study conducted with pitfall traps in the Kvis-
maren valley 2012 shows that there are plenty of
invertebrates, independent of type of farming habi-
tat. Therefore, the main question is whether the
invertebrates are accessible for the skylarks or not
(Menz 2008). The food is easier to catch on open
ground or in low grass along roads, on open patch-
es in the fields and along the tractor tracks when
the crop stems grow higher. In areas of dense veg-
etation, the food is more difficult or impossible to
extract. Our data indicate that there is food every-



where, but critical for foraging success is to find a
foraging area where it is possible to extract.

Breeding period and number of clutches

The issue about how many successful clutches the
skylarks produce and its relative contribution to the
production of young in a specific year is crucial for
the long term population development of the species.

A breeding cycle covers about 45 days including
(re)start with nest building (Donald 2004, Sondell
et al. 2016). After 26 days it is possible to ring
the young. The first ringing takes place in central
Sweden during the last few days in May when the
young are about 6 days old (data from the Swe-
dish Bird Ringing Centre analysed by Sondell et
al. 2016). Thus the breeding starts with nest buil-
ding on average 1 May, egg laying around 5 May.
A second clutch is possible and it will start around
15 June and end 30 July. More likely than a true
second clutch a first failed clutch is followed by a
replacement clutch. See Figure 6 for a sketch on
the timing of the breeding cycle. In spring crop the
start of breeding is delayed compared to autumn
crop until the growing crop hides the nest as no
nests are placed on open soil.

The issue about number of clutches can also be
elucidated by the 2015 studies at Kvismaren (Son-
dell et al. 2016). In the large silage field (50 ha hou-
sing about 40 pairs) all nests were destroyed on 8
and 10 June by the harvest. An inventory on 7 July
showed 0.31 and one on 17 July 0.17 song territori-

May

June July

es per hectare compared to 0.83 per hectare in May.
Although the larks had got the nest destroyed when
having only half grown youngsters in the nests their
willingness to start a replacement clutch was low.
Most probably only part of the 20% (theoretically
8.5 pairs) that were singing again on 17 July fulfil-
led a replacement clutch.

To understand the timing of breeding it is also
essential to know the start and length of the moult
period. The period of primary moult for skylarks in
England is 60 days (in Lincolnshire; Davies 1981)
or 58 days (Ginn & Melville 1983) and starts, as
for most passerines, directly after breeding in July
and ends in the middle of September. No moult
data on skylarks is accessible from Sweden but a
common species at Kvismaren living in the same
farming areas is the yellowhammer Emberiza citri-
nella. The moult periods are fairly compatible. Its
primary moult is of the same length as for skylark,
or 58—60 days in England (Ginn & Melville 1983)
and in Sweden, a complete wing moult (primaries
and secondaries) is carried out in 67 days (611
birds studied 19762015, Kvismare Bird Observa-
tory, unpublished data). The yellowhammer moult
at Kvismaren starts on average on 18 July and is
finished around 25 September. (Later in the year if
access to invertebrates for building new feathers is
scarce.) According to the accessible data only a mi-
nority of the yellowhammers are able to start a true
second clutch in the middle of June as it will not
be finished until the end of July. The timing agrees
with that of the skylark (Figure 6).

August September

| Autumn seed, clutch 1 |

Autumn seed, clutch 2 |

Moult (yellowhammer) |

| Autumn seed, clutch 1 | Time for replacement

| Moult (yellowhammer) |

Spring seed, clutch 1

I Replacement l

Moult (yellowhammer) |

| Main ringing period |

| All ringing period

Figure 6. Schematic view of timing of breeding and moult for skylarks in Sweden. Nest building, egg-laying, incubation and
feeding young takes about 45 days. The period for moult is assumed to be identical with that of the yellowhammer, which is
67 days. Ringing periods for skylark nestlings according to Swedish Bird Ringing Centre.

Principskiss over tidsatgangen for sanglirkans héckning och ruggning i Sverige. Bobyggnad, dggliggning, ruvning och ung-
matning tar ca 45 dagar. Ruggningsperioden som antas vara densamma som hos gulsparv dr ungefir 67 dagar. Ringmdrk-
ningsperioderna for boungar av sangldrka dr hérledda fran Ringmdrkningscentralens data.
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Timing of breeding

As discussed above the reproduction of skylarks
in Sweden mainly relies on the output from the
first clutch as for most other passerines (Sondell
& Schilt 1985, Sondell 1987, 1993, 2000, Sondell
& Nielsen 2015). A second clutch is, as discussed
above, less likely in Sweden. Most passerines have
only one clutch. Judged from the moult card ar-
chive at Kvismare Bird Observatory (13 000 cards
1973-2016) and so far published data, they have
time only for a replacement clutch if necessary
(Figure 6). UK reports on skylarks suggest that the
skylarks frequently produce several clutches each
year, probably because the predation pressure from
small mammal predators is high, and replacements
are regular (Morris et al. 2008, Buckingham et al.
2015). At Kvismaren the predation risk is prob-
ably lower and is mainly caused by birds (harriers,
crows etc.) as in the Czech Republic (Praus et al.
2010). Some nests may possibly be damaged by the
tractor wheels in unsown tracks.

The skylarks started to breed earlier in autumn
crop, compared to the spring crop adjacent to our
study field (median ringing date for our three nests
in autumn crop was 13 June and for three nests in
spring crop 7 July), as the plants there were able to
hide a nest earlier in spring. From a temporal point
of view, autumn crop is thus preferable as breeding
habitat compared to springs crop, as the young
may become independent at least 1-2 weeks ear-
lier (Hiron et al. 2012, Sondell et al. 2016). In the
summer of birth, the skylark young will carry out
a complete moult of body, wing and tail feathers.
The earlier such a moult takes place the better, as
the feather growth is dependent on nutrients from
invertebrates (protein). There are also many studies
stating that passerines starting the breeding cycle
earlier have higher reproductive success in terms of
fledged young, e.g. Perrins (1970).

May unsown tractor tracks replace skylark plots?

The technical function to leave tracks unsown was
first marketed by Vaderstad AB (Vaderstad Ltd) in
1984-1985, the biggest manufacturer of sawing
machines in Sweden with a market share of about
80% (Lennart Karsson, senior service supervisor at
Vaderstad Ltd). This function has successively been
more and more adapted by the farmers, by getting
both new sowing equipment and more sophistica-
ted steering devices (GPS/RTX). Previously the
tractor wheels only depressed the stems, and de-
pending of number of passages and the date during
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the growing season, the plants more or less recove-
red. The recovery was delayed as the stems in the
tracks matured later and were often still green at
harvest time. To harvest green grain increases the
moisture content of the crop and increases the dry-
ing cost. Therefore, unsown tramlines have gained
terrain in later years. Today most tracks in autumn
crop in central Sweden are unsown.

The solution in the UK to support skylark repro-
duction was to create skylark plots, recommended
by RSPB to cover about 0.5% of the fields to im-
prove the foraging habitat. The skylark plots are
promoted by saying that the breeding output dou-
bles, but this is true mainly in the later part of the
breeding season. For early clutches the lark plots
make little difference (Morris et. al 2004). In Swe-
den the first clutch is (as argued above) most signi-
ficant for the reproductive output.

The crop is probably lower and less tight in Swe-
den compared to England, and autumn crop covers
only 10-25% of the total farmland area, varying
between regions and years (Jordbruksverket). The
unsown tractor tracks in the study field covered an
unsown area five times larger than that recommen-
ded for lark plots and these tracks were also evenly
distributed over the field. Furthermore, lark plots
more often get covered with weed because they
are exposed to more intense light at ground level,
in comparison to the tractor tracks (own observa-
tions).

Later in the season when the crop had grown
higher, we observed that the tracks were frequently
used (Figure 5), probably both for feeding, resting
(flush study) and to get easy but hidden access to
the nests. The study therefore indicates that skylark
plots may not be needed at all on farmland in Swe-
den where nowadays unsown tracks are present in
most fields.

Resources today earmarked for conservation of
skylarks are in my view put to best use in efforts to
reduce the disastrous loss young of skylarks, and
many other farmland bird species, when harvesting
silage fields (Sondell et al 2016). More research is
needed to find the best methods to do this.
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Sammanfattning
Inledning och syfte

Séanglarkan dr Sveriges tjugonde vanligaste art och
den storsta forekomsten finns i de stora slittbyg-
derna. Aven om arten ir vanlig si visar invente-
ringar att den minskat under flera decennier. Fran
England har rapporterats att arten inte trivs i host-
sad eftersom den dr for téit for fodosok och numera
s&s Over stora sammanhingande arealer. Ar 2015
genomfordes studier i Kvismaren som visade pa en
relativt tdt larkstam (ca 80 par per kvadratkilome-
ter) men ocksa pa att alla larkor som hdckade i vall-
odlingar fick sina bon forstorda av den tidiga ho-
skorden. I varsdden verkade hickningarna forlopa
normalt. Frdgan om &terstod var hur det gick med
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hickningarna i hostsdd i Sverige representerade av
omradet runt Kvismaren.

Syftet med larkstudierna 2016 i Kvismaren var
alltsd att undersoka hur hidckningarna lyckades i
hostsdd. Har vi samma problem som i England? In-
tressant var att se hur langt sangldrkorna tvingades
flyga for att finna foda och om det var nagon prin-
cipiell skillnad 1 host- och vérsdd. En 2012 genom-
ford studie av tillgangen pa ryggradsldsa markdjur,
som édr del av fodotillgdngen for larkorna redovisas
ocksé har.

Studieforutsdttningar

Kvismardalen dr en sammanhallen sléttbygd ca 15
km SO Orebro. Via Google earth lokaliserades det
storsta tillgéngliga hostvetesféltet i Kvismardalen.
Det var beldget pa Morby egendom mellan Asker
och Odensbacken (Figur 1). Féltet var pa 40 hektar
(450%900 m) och valdes for att studera pa hur langt
hall ldrkorna kunde soka foda. Filtet visade sig
vara bland de storre i landet, vilket framgick vid ett
kartsok som genomfordes i dvriga slittbygder. Det
stora vetefiltet i MOrby var omgivet av varsiddesfilt
och grinsade i soder till lanshuvudvig 52. Faltet
var homogent och enformigheten brots bara av ett
enda trdd och fem rensbrunnar, markerade med
képpar (Figur 3).

Féltet hade hosten 2015 satts med en Viderstad
Combi Rapid samaskin, mérket dr marknadsledan-
de. Pé filtet gjordes vid sadden tva traktorspar pa
24 meters avstand genom att 2+2 rader inte sad-
des. Traktorn skulle sedan f6lja dessa spar nésta
var och navigerade dd med hjilp av GPS och med
RTX-stod (markkorrektion). Pé sa sitt erholls raka
sarader som traktorn ocksa kunde f6lja hela véxt-
perioden 2016. Tva ganger tva sarader stingdes av
(teoretiskt 0,375 m per hjul) for att erhélla osadda
spar at traktorn som hade 0,3 m breda déck (Figur
2). Filtet sprutades med biocider tva ganger och
godslades med fyra mindre givor for att godsel inte
skulle lakas ut till grundvattnet.

Studiemetodik

For orientering sattes stakkdppar upp langs filtets
Ostra och norra kant. Dartill fanns de fem brunnar-
na for vattenreglering pa olika avstand (Figur 2).
Fran tre plattformar skapades bra utsikt 6ver faltet
(Figur 3). Totalt 80 mantimmar spenderades pa att
folja larkorna. Studien utfordes perioden 30 maj till
19 juni da matning av ungar pagick i stor omfatt-
ning. Hojden pa sddesstrana mittes tio ganger un-
der juni ménad. Sddens strahdjd dkade fran 0,45 m
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den 30 maj, 0,75 m 13 juni, 0.8 m 19 juni och till
ndstan 0,9 m den 30 juni. Vid observationerna var
det viktigast att bedoma matningsaktiviteten och
notera bonas ldgen, ldngden pd fodosdksrundorna
och i vilken typ av vegetation larkorna sokte foda.
Varje observationsdag (17 av 21 tillgdngliga dagar,
80 mantimmar) sokte observatdrerna slumpvis
upp ett eller flera larkbon med stor aktivitet och
noterade var pa akern boet lag (exakt riktning med
tub och bedomt avstind). Efter tre matningar och
dérpa foljande uppflog var detta i regel faststillt.
Sedan registrerades fodosok om nagot av foljande
tre kriterier var uppfyllt:

Komplett fordosoksrunda inkluderande att lar-
kan lyfte fran boet, landade i fodosdksomradet och
atervande till boet med foda.

Larkan lyfter frdn boet och landar i fddoséksom-
radet eller forsvinner 14ngt bort. Detta géllde mes-
tadels pa langa hall.

Larkan kommer flygande fran fodosoksomradet
och landar vid boet. Detta hinde oftast pa kortare
avstand.

Sex bon besoktes for att konstatera hackningsut-
fallet. Studierna avslutades med ett eftersok av var
larkorna holl till i omradet den 23 juni, da hick-
ningen beddmdes vara i stort sett avslutad. En pro-
menad ldngs traktorsparen i bada félten foretogs,
totalt ca 35 km (2 observatorer gick vardera 17,5
km).

Redan 2012 gjordes en studie for att studera i
vilka habitat det fanns mest ryggradslésa djur som
kunde vara lampliga som foda for bl.a. sanglérka.
Fem fillor i form av plastglas grivdes mer i fem
biotoper: osétt filt (trdda), osadd kant ladngs falt
med varsdd, pa kanten av grusvig, i havrefélt samt
i potatisfélt. Tre fangstomgangar genomfordes i
varje biotop 1 maj—juni.

Den 1 augusti gjordes en 500 km lang biltur ge-
nom Mellansverige for att undersoka frekvensen
traktorspar i akrarna. Alla akrar intill vigen kon-
trollerades. Skorden av hostvete skulle just starta.

Resultat

Antalet observerade fodosok redovisas i tabell 1.
Totalt har 84 matningar registrerats fran 61 platser,
27 inom hostsiddesféltet och 22 utanfor i vérsid.
Dartill kommer 2 pa grusvigen och 10 i grids pa
en korvidg mellan 8krarna. Alltsd var 45 procent
av fodosoket inom hickningsfiltet, 35 utanfor och
20 ldngs védgarna i kanten av studieféltet. Avstan-
det var i medeltal minst 204 m. 22% beddmdes
till langre &n 300 m och det langsta till 550 m. Ef-
ter den 13 juni da vetestrana natt 0,75 m sags en



6kande andel av ldrkorna i vetefiltet hélla till i och
omkring traktorsparen (Figur 5).

Fordelningen av bon pa studiefdltet framgér av
Figur 2. Troligen var ca 20 bon foremal for vara
studier under en eller flera dagar. Bona ar utspridda
over hela filtet utan tydliga aggregeringar i nagon
del. Vi kontrollerade 6 bon varav tre lag i hostsad
och tre i varsdd intill. Utifran véra stickprov av
bobesok bedomde vi att bona utvecklades normalt.

Manga larkor noterades anvinda traktorsparen
for fodosok, vila och dold vig till boet. I borjan
av matningsperioden var det svarare att se hur lér-
korna rorde sig i féltet i forhallande till spéren.
Nir strana blev hogre blev det ldttare och den sista
veckan blev spéren allt viktigare. Vid inventeringen
den 23 juni stottes alla larkor frdn traktorspar, men
eftersom traktorsparen anvindes for att gd genom
féltet, finns det en mojlighet att larkor kan ha und-
gétt att stotas om de befunnit sig utanfor sparen.
Studien resulterade i att 5 larkor flog upp ur hostsé-
den och 8 ur den nérliggande varsdden. Dessutom
sags 10—13 ldrkor i luften Gver vartdera féltet.

Traktorn gjorde sex Overfarter, tvd for sprutning
och fyra for godsling vilket gjorde att sparen holls
uppkorda (Figur 4). Férutom i sparen hittades sma
Oppna ytor i ndrheten av bona (Appendix 1).

Fangade ryggradslosa djur redovisas i tabell 1.
Dir framgar att det fanns ungefér lika stora méng-
der potentiella bytesdjur oberoende av typ av mark-
underlag pa Kvismarslitten.

Hacknings- och ruggningsperiod redovisas 1 Fi-
gur 6. En hackningscykel ticker ca 45 dagar inklu-
sive bobyggnad. Via ringmérkningsdata gar det att
ungeférligt hdrleda ldrkornas hackningsstart i mel-
lersta Sverige. Efter 26 dagar dr ndmligen larkung-
arna mirkstora (6 dagar). Hackstart sker alltsd ca
1 maj. Om en andrakull ldggs kan den i medeltal
startas tidigast 15 juni och vara klar 30 juli. Troli-
gare dr att en ersdttningskull 14ggs om forstakullen
misslyckas (Figur 6).

Ruggningen av sanglarkans handpennor tar i
England 58-60 dagar och startar direkt efter det
att hickningen dr avslutad. Frn Sverige finns inga
ruggningsdata men for gulsparven, som finns i un-
gefdr samma biotop har vi fina data. Gulsparven
ruggar lika fort som sanglarkan i England och i
Kvismaren tar hela vingruggningen (handpennor
och armpennor) 67 dagar i medeltal. Gulsparven
startar rugga i medeltal 18 juli och &r klar 25 sep-
tember. Bara en mindre del av gulsparvarna be-
doms alltsa teoretiskt kunna starta en ren andra-
kull. Tidsschemat dverensstimmer sannolikt med
sanglarkans.

Tankbara predatorer observerades i begrinsad

omfattning. Vanligast var krdka och brun kérrhok.
En kdrrhok sdgs vid ett tillfédlle jaga en sidnglarka
utan framgang.

Studien fran bil ldngs huvudvéigar i mellersta
Sverige for att bedoma frekvensen traktorspér i
sddesfilten visade att ca tre fjardedelar hade trak-
torspar. Det var fdlt som odlades ekologiskt men
ocksé vissa félt av varsdd av havre och korn som
saknade spar.

Diskussion

Sanglarkan dominerar den Oppna slitten och av-
skyr skog. Den ér en utmirkt flygare och kan pa
véaren hdvda revir sjungande i luften under manga
timmar varje dag. Vid studier i Kvismaren 2015 vi-
sade det sig att hackningar i vallodling forstordes
av den tidiga ensilageskdrden medan hickningarna
i varsidd utvecklades normalt (fyra bon kontrolle-
rades). Frdn England har det kommit signaler om
att hostsdden utgor ett mindre bra hickningshabi-
tat darfor att den dr hog och tit och ticker stora
sammanhiingande akerarealer. Atgirder i form av
larkrutor behovs. Fragan dr hur forhallandena ar i
Sverige.

For studien valdes ett mycket stort falt, detta for
att studera pa hur langt avstand sangldrkorna kun-
de himta foda. Dér hickade ménga par sanglérka,
uppskattningsvis ca 30 par. Den stora homogena
ytan hindrade inte ldrkorna att hdcka — tvirtom! Vi
noterade att 300 m provianteringsavstand var nor-
malt och i vissa fall flog ldrkorna en halv kilometer.
Larkorna sokte dock foda inom och utom filtet i
ungefdr samma utstrickning. Nér sdden blev ho-
gre koncentrerades fodosoket till traktorsparen dar
marken fortfarande var atkomlig och relativt dppen
(Figur 2). Sparen utgjorde 2,5% av den totala area-
len av det studerade filtet.

Var studie av ryggradslosa smadjur visade att
dessa, som potentiell foda, forekom ungefir lika
talrikt 6ver hel jordbruksmarken. Fragan ar alltsa
inte framst tillgdngen till bytesdjur utan om dessa
ar atkomliga for larkorna eller inte. I kortare vege-
tation som traktorspar och vigkanter dr det givetvis
lattare att hitta foda.

Tidsatgangen for hackning och ruggning ar sche-
malagd. Eftersom en hdckningscykel tar 45 dagar
och forst kommer igang omkring 1 maj och rugg-
ningen troligen tar ca 67 dagar dr det osannolikt
att sanglarkan normalt genomfor tva hiackningar
inom studieomradet. Diaremot hinns troligen ofta
en omlidggning med om boet prederas (Figur 6).
Sanglarkans aktivitet pa félten gar ocksa enligt
vara observationer snabbt ner i slutet av juni. Vid
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inventeringen 23 juni sjéng inga revirhdvdande
sanglarkor. De faglar som hickar i hostsdd kan ge-
nomfora hackningen minst 1-2 veckor tidigare &n
paren i varsdd. Att f4 ungarna tidigt flygga ar alltid
en stor fordel for mindre tittingar.

Mojligheten att ldmna osadda traktorspar har
funnit 1 ca 30 ar i Sverige. Sddana osadda trak-
torspdr erbjuder ldrkorna fem génger s stor areal
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Oppen jord (eller lag vegetation) pa sddesfilten
jamfort med anlagda larkrutor. Dock finns idag
inga publicerade svenska data pa hickningsfram-
ging for sanglirkor i hostsdd med lérkrutor jim-
fort med enbart traktorspar. Jag anser att sanglar-
kan bést skulle gynnas genom att forsoka minska
forlusterna vid tidig skord av vallodlingarna. Hur
detta bor g till maste studeras vidare.



Appendix 1

Location of two Skylark nests in 2016 at Morby, Kvismaren valley
This Appendix was written by Lei Stanley Tang

In June 2016 I have found three nests of the Skylark in autumn crop at Morby. All three nests were well
hidden at the root stems of the crop (wheat), surrounded by tall stalks. Very close (0.1-0.5 m) to each nest,
I found small patches of openings which were on average at 0.5-1.0 meter in diameter. Droppings from the
adults were easily visible at two of the three nests (Figure 7). During the feeding observations we noticed
that adult skylarks usually land at locations nearby the nest and lift straight from the nest after feeding the
chicks (Donald 2004). Consequently, I suspect that the observed open patches near the nests were used
as landing platforms or roosting sites. It is also possible that the larks used the ground patches to prepare
(kill) caterpillars or larvae before offering them to the young. In addition, the openings may also be used
as navigation landmarks for the adults to find their nests through the homogeneous field.

Figure 7. Photos showing open patches observed near two of the skylark nests. Yellow dots indicate the nest locations and its
size and red circles mark the open patches.
Foton som visar dppna flickar intill tva bon av sanglirka. Gula fliickar indikerar bon och réda cirklar Sppna fiéckar.
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Appendix 2

Observations of skylarks feeding nestlings 30 May—19 June 2016, breeding in autumn wheat. Each row (n=61) gives the number of consecutive trips
to the same foraging place, location of the nest according to Figure 2, distance between nest and foraging place, and the habitat of the foraging place.
Observationer av ungmatningar 30 maj—19 juni 2016 for sangléirkor som héiickade i ett histvetefilt. Varje rad (n=61) anger antal vindor i foljd till
samma fodoséksplats, boets beldgenhet enligt Figur 2, avstand mellan bo och fodoséksplats samt fodosoksplatsens habitat.

Nestin = No. of Flight |Place forforaging Fédosdksplats Nestin = No. of Flight Place for foraging FédosGksplats
Date square turns | distance Autumn Spring Farm road In tracks Date square turns | distance Autumn Spring Farmroad In tracks

Datum Boiruta Vdndor Avstind @ Host Vdr  Gdrdsvdg ispdr Datum Boiruta Vindor Avstind = HGost Vdr  Gdrdsvdg ispdr
30 May A2 1 ? X 7 June G2 1 400 Grass
30 may A2 1 ? X 7june D3/D4 3 450 X
31 May F4 1 ? X 8June ca 1 500 X
2June C1 1 250 X 8June c4 1 550 X
2June c4 1 300 X 9lJune Al 1 50 Grass
2 June c4 1 150 X 9June Ad 1 300 X
2June D5 2 150 X 9lJune B2/B3 2 150 Grass
2 June E1 1 250 Grass 10June = A4/B4 1 100 X
2June E3 3 400 Grass 10June A5 1 250 X
2 June Gl 1 100 X 10June A5 1 50 Grass
3June B1 1 ? Grass 10June A5 1 50 X
3June Gl 1 100 Grass 10June A5 1 100 X
3June Gl 1 200 X 10June A5 1 400 X
3June F1 1 50 Gravel 10June Ad 1 400 X
3June F1 1 100 X 12 June B3 1 100 X X
3June F1 1 100 X 12 June B2 1 300 X
3June F1 1 300 X 12 June B2 1 300 X
4june C2 1 ? X 12 June F3 1 100 X
4june Cc2 1 200 X 13June Ad 4 100 X
4june C2 1 400 X 13June F3/F4 2 100 X X
4june C2 1 400 X 13June F3/F4 2 300 X X
4june Cc2 1 150 X 13 June Ad 1 100 X X
4june Gl 3 150 X 14June = A5/B5 2 50 Gravel
4june Gl 1 150 X 14June = A5/B5 2 50 X X
4june F1/G1 1 50 X 14 June A5 1 100 Grass
4june F1/G1 1 150 X 15June D4 3 250 X X
4june F1/G1 1 200 X 17 June F3 2 150 X
6June Cc3 2 400 X 17 June F3 2 200 X X
6June B3 1 300 X 18June = D3/E3 1 150 X
6June Al 1 100 X 19June = D3/E3 2 150 X X
6June Al 3 50 Grass Sum Summa 84 27 22 12
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