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HORIZONTAL CANOPY FOR PLUMS MECHANICALLY
HARVESTED IN CONTINUOUS MOTION
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Pawet Biatkowski, Dorota Konopacka
Research Institute of Horticulture in Skierniewice

Abstract. Mechanical harvesting of plum fruit cuts drastigalfosts of production.
‘Elena’ plum trees were planted, at a high den@ity 1.0 m and 4 x 1.5 m) and trained to
a horizontal canopy. The trees, trellised on wireas above the ground, created a contin-
uous, open-texture, fruit-bearing horizontal sugfez x 200 m long. Plum trees planted at
the distance 4 x 1.5 m and 4 x 2.0 m trained tcsthrdard leader tree served as the con-
trol. In the fifth to seventh year from plantingd(2-2014), plums from the horizontal
canopy were harvested with a tractor-driven, carapytact harvester. Fruits from the
standard leader trees, having a height of 2.8 mg Wwarvested with a self-propelled cano-
py-contact straddle harvester. The mean volumehafrizontally trained tree was 3.6 m
compared with 7.4 fof a standard leader tree. The efficiency of meidaéiruit har-
vesting of control trees was 40 times higher thiahamd picking. The efficiency of fruit
harvesting of horizontal canopy trees was 25 tiigker than of hand harvesting. The ef-
fectiveness of fruit collecting of standard leattees was 86—-94% against horizontal can-
opies 72-80%. Plums harvested with the small tradiwen harvester were of good qual-
ity. After grading, 80% of them were suitable foetfresh market. Plums harvested with
the large straddle harvester were of medium quaiier grading only 50% of them were
suitable as dessert fruits.
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INTRODUCTION

Plum production in Europe is in a crisis becausthefthreat posed by the sharka vi-
rus (PPV), competition from high quality fruit fro@alifornia, and the high cost of
manual labour of fruit harvesting [Bott al. 2013]. The problem can be partly solved
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by breeding cultivars resistant to the sharka viAssa result of plum breading activity,
the first cultivar, named ‘Jojo’, completely resist to the PPV virus has been created
[Hartmann and Neumuller 2013]. Dwarfing rootstockigh density planting, new
methods of training and pruning can accelepdtien-tree fruiting and increase the yield
of young plantations [Brunner 1990, Wustenbergs Kedlemans 1996, Mika and
Buler 2011,Day et al. 2013]. Plum cultivars grafted on dwagfimotstocks facilitate
management of plum orchards [Rozpara and Grzyb ]200ié reasons for the trend
towards high density planting (HDP) are univergalier returns on investment, eco-
nomical use of labour, and production of high ysetd quality fruits [Wertheim 1981].
Due to the high cost of plum harvesting, industplaims can be harvested mechanically
instead of by hand picking. Mechanical harvestiggrieans of trunk shakers has sever-
al obstacles, particularly fruit bruising and loffeetiveness of fruit collection. Adapta-
tions of trees to the machines are necessary fproming the mechanical harvesting
process [Castro-Garcia et al. 2012]. In 2004-2@h6, authors [Mika et al. 2012]
demonstrated a possibility of plum and prune hdinwgswith a self-propelled, canopy-
contact, straddle harvester working in continuoasgiom, which was designed in Poland
for tart cherry harvesting [Mika et al. 2011]. After somalesigning, the machine is
also suitable for harvesting plums and prunes focgssing. The machine is not quite
suitable for dessert fruit because some percerftiee crop is liable to be bruised. The
shaken-off fruits fall from a height of 0.5 to Z1d Morales-Sillero et al. [2014] imple-
mented a similar harvester to harvest table olwkivars, and they learned that fruit
bruising was the main problem. McKenzie [1971] irwN Zealand suggested that
a horizontal canopy could solve the problem of naaatal fruit harvesting. Ampatzidis
et al. [2012] implemented Y-trellised sweet chexrier mechanical harvesting. For the
same purpose, we trained plum trees to a horizeatadpy and adapted a tractor-driven
harvester, designed to harvest currents, to hangegtums. The shaking units were
redesigned and the grabbing and transporting ua# also changed. Prospective ad-
vantage of developing plum production is basedhendiscovery by medicine and the
fruit industry of the pro-health value of plums, el contain abundant anthocyanins in
the flash and skin [Stacewicz-Sapuntzakis et aQ12@hun et al. 2003, Stacewicz-
-Sapuntzakis 2013]. Fruit processing plants intemanake use of these specifics to
produce numerous diet supplements [Fanning eDaRP

The experimental grove was established in 2008ctmpare the productivity of
standard leader trees with the productivity of homtal canopy trees. These two types
of trees served also to compare harvesting effigieand fruit quality. The aim of this
work was an evaluation of the growth and fruitingptum trees and the quality of
plums harvested with two different methods: mectalhy and manually, for two meth-
ods of tree training.

MATERIAL AND METHODS

Plum trees of the cultivar ‘Elena’ grafted Brnunus cerasiferavar. divaricata root-
stock, clone ‘Myrobalan’, were planted in the spgrof 2008 at the Research Institute of
Horticulture (‘Inhort’) in Skierniewice, Poland flgitude 51°57'N, latitude 20°08'E,
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altitude 120 m), on a sandy-loam, dip soil withkh @f 5.5. The Skierniewice area is
characterized by a Central European climate, withaanual rainfall of 507 mm and

evapotranspiration of 489 mm during the growingse@a The mean temperature of the
coldest month of January is —3.1°C, and the mempéeature of the warmest month of
July is 18.1°C.

The area of the experimental grove was 0.36 haeslwere planted in four 200 m
long rows to facilitate harvesting trials with adtor-driven, canopy-contact fruit har-
vester. In two rows, the trees were spaced atrid0leb m, and trained to a horizontal
canopy according to McKenzie [1971]. In order tairirand support the canopy, con-
crete poles were driven into the ground to a depth8 m, and a height of 1.2 m above
the ground, and spaced at 10 m intervals. Acrassdtvs, metal bars (4 m long) were
fixed to the poles at a height of 1.0 m. Four wivesre stretched along the row and
fixed to the bars.

Tall maiden trees, up to 2.0 m in height, with strdateral shoots, were planted.
After planting, the tree leader was cut away 1.@bwove the ground and the lateral
shoots were bent and tied to the wires formingfitisé tier of branches. In the summer-
time, new shoots were similarly bent and tied.He second year, gaps in the canopy
were filled with new shoots. Towards the end of fingt year, trees formed an open
texture and a well-spaced fruit-bearing horizostafface. From the third year onward,
the canopy was pruned twice a year, in the sprimgtind in July. Strong shoots were
removed and week shoots preserved for fruiting.

In the other 2 rows, the trees spaced at 1.5 ahan2were trained to the standard
leader trees and served as the control for frgkipg by hand. Here, after planting, the
leaders of the control trees were lightly headedl(¥ m from the ground) and the lat-
eral shoots were lightly pruned. Within 2 years;amical shape was obtained, with
a strong vertical leader and short horizontal bnasc To keep the tree to the required
height (2.8 m) and spread (2.0 m), renewal pruf@zynczyk et al. 1976] was intro-
duced from the third year onward. Old branches wengved and replaced with young
shoots. The control trees were pruned only in gregtime. In each row, the trees were
arranged in four plots (replications), with 25, 85,50 trees per plot depending on the
planting distance.

In the second year after planting, the inter-rovesengrassed down, with frequent
grass mowing in conjunction with the maintenancé&.6fm wide herbicide strips along
the rows. Trees were irrigated periodically, omydry periods, from May to September.
Mean dose of water in the summertime was 200 mtimated as rainfall. The irriga-
tion system consisted of one compensating linetneer row, supplying 2.5H* to the
tree. Trees were fertilized according to soil asafy Due to the high mineral content in
the soil, fertilization rate was very low. At theas, trees received 80 kg K per ha, later
only 20 kg N per ha yearly. Eight to ten sprayimgere essential to control pests and
diseases.

Every year, measurements of the circumference efttbe trunk were taken and
converted to trunk cross-section area (TCSA). Sheotding applied in order to train
trees to a horizontal canopy induced unusual shomwth, which was measured and
compared with the standard leader trees. Renewalirgy, performed in this trial, is
possible when a given fruit species has the abibtyet fruit buds on young wood.
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This phenomenon was studied during the three yegrsove that such ability was long

lasting. For this purpose, two branches were ssleain six trees, from two sides of
tree canopy, to record fruit bud clusters befoir@biing, and the number of fruits in

July. Harvesting of the fruits started when thesrbad achieved the ability to produce
a commercial yield (2012-2014).

Mechanical fruit harvesting on the horizontal canoees was accomplished with
a tractor-driven harvester. The main body of thevéster was moving along the alley-
way and the shaking unit in the horizontal candflye grabbing and transporting unit
was rolling under the canopies. Prior to harvestsgyeral tests were done to estimate
the force of fruit retention. Harvesting startedemhthe force of retention dropped to
5-6 N. Harvesting was done at a shaker frequend ldf, a shaker finger stroke of
90 mm, and a travel velocity of 0.8 Kmit. This harvester was not suited to the control,
standard leader trees. Those trees were harvedtted \self-propelled contact straddle
harvester, a diesel-hydraulic driven combine. Lead®s were compared with horizon-
tal canopy trees, and mechanical harvesting wapaoed with manual harvesting.

At harvest, the following records were made: theedoneeded to detach fruit from
stem, the quantities of the fruit collected, effestess of fruit removal, the number of
fruits remaining on the tree and lost on the groudndt yield per plot, harvesting effi-
ciency in kgh™ and hah™. The amount of fruit harvested with the machingisted by
3 workers was compared with the amount hand pitke®@ workers. To estimate the
consequence of the harvester moving along theromeethe number of damaged shoots
(broken or with the bark rubbed off) was recorded.compare the quality of mechani-
cally harvested fruits against that of hand-haeestuits, a 20 kg sample of fruit was
collected at random from 4 replications. Fruit dyalvas evaluated in the laboratory.
To estimate mean fruit weight, fruit firmness, tataluble solids, acidity, anthocyanin
content and antioxidant activity, 60 fruits werkea from each 20 kg sample. Firmness
was evaluated with an Instron 4303 penetrometéngus sample of 60 fruits from each
treatment, whereas TSS (Total Soluble Solids),iggidnd anthocyanin content were
determined using a sample of the same number @t foollected from the ground.
To estimate fruit quality, a simulation of markefivas performed after the harvest.
Plums were kept for a few days in cold storage Y@@ at room temperature (18°C).
After a few days, the quality traits were deterrdin€hree harvesting trials were per-
formed in the years 2012—-2014, after the treeschatk into full bearing.

The results were statistically elaborated usindyaigof variance, followed by means
separation with Duncan’s multiple-range t-test at®05.

RESULTS AND DISCUSSION

Training plum trees to a horizontal canopy altetesir growth biology. After plant-
ing, the leader was headed at the level of 1.0 avalthe ground. The headed leader
developed only a few strong lateral shoots, whichmed primary branches. On the
control trees, with the leader left at 1.7 m ingiej it developed almost twice as many
shoots, and then numerous branches. The McKen2iél[idea to train trees to a hori-
zontal canopy resulted in very uneven growth ool he shoots bent to the horizon-
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tal position in the horizontal canopy induced batip buds to very intensive growth
and depressed the growth of apical buds. The alaigyrowth was the effect of shoot
response to gravity [Mullins 1965 a, b]. The resuwbtained by Mullins [1965 b]
demonstrate that to obtain regular growth of shddssessential to change shoot posi-
tion from horizontal to aslant. This is possibleenttraining trees to the V or Y system.
These training systems have also been suggestédnpwtzidis et al. [2012]. Horizon-
tal canopy trees developed more strong shoots addahhigher annual shoot growth
(tab. 2). The differences in growth pattern werseasised for many years. For this rea-
son the trees required more pruning. Tree growtinessed as trunk cross-sectional area
was not affected much by the two training systefi®e most densely planted trees
generated the lowest TCSA (tab. 2). This is a \weatbwn effect of tree competition
when planted at high density.

High density planting introduced in this trial réepa intensive pruning in order to
control tree spread, height and density suitalidHe allotted space and ensure enough
fruiting wood. The renewal pruning method, whickidlves cutting out branches when
they have attained the age of 3 years and repldbemm with one-year-old shoots, re-
sulted in a satisfactory effect. The trees were éblset fruit buds and develop fruits on
young wood (one- and two-year-old). This phenomem@s observed for 3 years
(2012-2014). The results showed that the treestedidp horizontal canopy were able
to set 77% and trained to the standard leader f068% of fruit buds and bear fruit on
young wood (tab. 1).

Table 1. Distribution of fruit bud clusters andifsuon young wood of ‘Elena’ cv. as mean values
for 2012-2014

Horizontal canopy (m) Standard leader tree (m)
Shoot age
4x1.0 4x15 4x15 4%x20
Percentage of fruit 1-year old 27.7 b* 23.1b 44.5 be 416b
bud clusters 2-year old 69.4c 75.1c 53.3cd 54.9d
3-year old 29a 18a 22a 35a
1-year old 31.2¢ 211b 39.9b 38.3b
Percentage of fruits 2-year old 67.4d 77.1e 59.5¢c 60.4 c
3-year old l4a 18a 0.6 a 13a

* —in all the tables, means with the same letterreot significantly different at P = 0.05

Table 2. Effect of spacing on cumulative yield, TC&#d productivity index of ‘Elena’ cv.

Cumulative yield Cumulative yield TCSA** Annual shoot Productivity Load index

Treatment S‘zzc)'”g 20122014  2012-2014 2014 growth 2014 index 2014 2014
(kgrtreet) (tha?) (cm?) (mtree?) (kgem?  (kgm?®)
Horizontal 4 x 1.0 23.3 a* 58.3 68.0 a 19.4b 0.34 a 6.5a
canopy 4x15 25.3a 42.1 85.5b  26.0c 0.30 a 70a
Standard 4x1.5  495b 82.5 852b  132a 058 b 6.7a
leader tree 4 x 2.0 61.8¢C 77.3 107.6 ¢ 14.0a 0.57b 8.4b

* — for explanations see Table 1
** — trunk cross sectional area
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Trees started to bear fruit in the third year aflanting. Hand and mechanical har-
vesting efficiencies were studied when the treed begun to produce commercial
yields in 2012-2014. Unfortunately, the yields 12 were interfered with by spring
frosts. During the three years (2012—-2014), th&dyiiectuated due to variable weather
conditions. The highest yield was obtained in 2@ kg from the leader trained trees
and 15 kg from those with a horizontal canopy (48 a8 tha, respectively). A plum
yield of 20 tha® is acceptable in Poland as the yield giving a g@drn. Spring frosts
in 2014 lowered the yield to nearly 5-kge”. Trees planted at the lower density within
the row (2.0 m) yielded a higher crop than thegnglanted at the higher density. During
the trial with mechanical fruit harvesting (2012420, the leader trained trees produced
much higher yields than the horizontal canopy t(¢&s. 2). The difference was mainly
due to the different volumes of tree canopy. Thiime of a leader tree was 7.4,m
whereas that of a horizontal canopy was 3°6When cumulative yield is calculated as
fruit load index to canopy volume, the leader tedirirees showed significantly higher
fruit load than other training systems (tab. 2)e Hanopy volume could be increased by
training trees to a V shape because that form mikesssible to extend tree spread
toward the alleyway.

The tractor-driven, canopy-contact harvester assibly 3 workers from horizontal
canopy was able to harvest with an efficiency 6fth™ (0.15 hah). In the same time,
three hand pickers harvested 70 kg of plums. Meachhharvesting was thus equal to
the work of 25 hand pickers. The self-propelledoggncontact straddle harvester as-
sisted by 3 workers from standard leader treesaliéessto harvest with an efficiency of
7.8 th™ (0.22 hah™). In the same time, three hand pickers harvestedgdof plums
(tab. 3).

Table 3. Efficiency of mechanical harvesting ofeid’ cv. compared with hand picking by
3 workers employed in 2012—-2014 (tree spacing:zbatal canopy 4« 1.0-1.5, stand-
ard leader tree 41.5-2.0)

Mechanical harvesting Hand picking

Treatment Es;:ggted Efficiency Efficiency Es)t/:r:gted Efficiency Efficiency

el -1 s -1

(tha) t-h5) (hah™) (tha?) t-h5) (treesh™)
2012 horizontal canopy 31.0 3.0 0.15 31.0 0.09 10
standard leader tree 37.9 6.4 0.18 45.3 0.10 4

2013 horizontal canopy 16.5 1.6 0.15 16.5 0.07 16
standard leader tree 41.1 7.8 0.22 27.8 0.09 6

2014 horizontal canopy 3.1 0.36 0.15 31 0.03 30
standard leader tree 7.3 1.8 0.3 8.0 0.09 20

The effectiveness of fruit collection is presenitedab. 4. Mechanical harvesting of
horizontal canopy trees resulted in 72—-80% of thés being collected. Occasionally,
some fruits received too strong an impact fromshaking rods and jumped out of the
harvester. Some fruits were lost at the grabbirdytaansporting unit, which collected
fruits under the canopies. The effectiveness of &uilection from standard leader trees
was 10% higher than from horizontal canopies. ®seilting effectiveness of fruit col-
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lection was similar as 80-85%, which is the aimgasged by Castro-Garcia et al.
[2012] in the harvesting of fruits of olive treéaurther improvement of the harvester is
needed to increase its effectiveness in colledtinits.

The quality traits of the fruits from the horizohtanopy, compared with those from
the standard leader canopy, showed some signifiliffierences (tab. 5). In 2012 the
fruits from the horizontal canopy had higher levelssoluble solids, anthocyanins and
antioxidant activity. These differences can beiasdrto the higher proportion of leaves
to fruits. Intensive shoot growth was observedgdttIbearing.

Table 4. Fruit collection effectiveness of mechahkarvesting of horizontal canopy and standard
leader trees of ‘Elena’ cv. in 2012—-2014 (tree smachorizontal canopy 4 x 1.0-1.5,
standard leader tree 4 x 1.5-2.0)

Fruits Fruits remaining  Fruits lost Total yield Number Mean
Year  collected onthetree  on the ground (ka/%) of trees  yield
(kg/%) (kg/%) (kg/%) harvested (kg-tree?)
Horizontal 2012  930.0/74.2 103.2/8.2 220.6/17.6  1253.8/100 84 14.9
canopy 2013 950.0/71.8 137.0/10.3 237.0/17.9  1324.0/100 8 16 7.9
2014  310.8/80.3 27.2]7.0 49.3/12.7 387.3/100 254 5 1.
Standard 2012 2830.0/91.6 59.5/1.9 201.9/6.5 3091.4/100 119 26.0
leader tree 2013 2890.0/86.0 70.4/2.1 400.3/11.9  3360.7/100 119 28.2
2014  560.0/93.6 0.0/0.0 38.0/6.4 598.0/100 119 5.0

Table 5. Quality of ‘Elena’ plums hand-harvestednir horizontal canopy trees and standard
leader trees in 20122014 (tree spacing: horizaraabpy 4 x 1.0-1.5, standard leader
tree 4 x 1.5-2.0)

Mean Total Antioxidant

Date of  fruit Total Acidity Firmness ml?alrt)tler anthocyanin  activity

. - soluble
0,
harvesting weight solids (%6) (%) (N) content  (mg Trolox

@ O (mg100gy 100}

horizontal 5509 2374  213b 059a 50a 220a  448b  7BS5
canopy
2012
standard
2509 227a 196a 060a 59b 217a 39.0a .18
leader tree
horizontal 515 239p  152a 069a 60b  17.0a 29.4a 4.81
canopy
2013
standard
02.10 19.2 a 14.8 a 0.69 a 50a 16.8 a 27.7 a 2.01
leader tree
horizontal - 5509 322p  207a o06la 93a 215a 256 a .88
canopy
2014 standard
2509 286a 209a O06la 90a 226a  389b tp.34
leader tree

* — for explanations see Table 1

On the day of harvesting, the differences in thaliutraits between the fruits har-
vested mechanically from horizontal canopies amchddrd leader trees, and also of
those harvested manually, were negligible (tab.F8)it appearance, texture and con-
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sumption quality were a little higher in the frufit®m horizontal canopies harvested
mechanically and manually. Most fruits (about 80%gre of marketable quality as

dessert fruit. Only 10% of the fruits showed somie@nce of bruising. Fruits preserved
their good quality when stored for a few days tgraperature of 0°C. At room tempera-
ture (18°C), the quality of the fruits deterioratgter 4-6 days from harvesting regard-
less of the harvesting method.

Table 6. Quality of ‘Elena’ plums harvested mecbaty (M) and manually (H) from horizontal
canopy and standard leader trees after storageaidsstore and at room temperature in
2012 (tree spacing: horizontal canopy 4 x 1.0-st&ndard leader tree 4 x 1.5-2.0)

Days of storage

Qu_allty Type of harvesting cold storage 0°C room temperature 18°C
attribute and type of canopy
1 9 10 1 4 6
Hor. Can. M. 4 3.5 - 35 25 -
Hor. Can. H. 4 4 - 4 3 -
Appearance | Tree M. 35 - 4 4 - 2
L. Tree H. 4.5 - 35 35 — 25
Hor. Can. M. 1 15 - 1.5 25 -
) Hor. Can. H. 1 1 - 15 2 -
Signoffade ) ‘rree M. 1 - 1 1 - 3
L. Tree H. 1 - 1 1 - 2.5
Hor. Can. M. 3.5 3 - 3 25 -
Hor. Can. H. 35 35 - 3 3 -
Texture L. Tree M. 35 - 35 35 - 2
L. Tree H. 3.5 - 3 35 - 2.5
Hor. Can. M. 5 4 - 4 4 -
Hor. Can. H. 4 4 - 5 5 —
Sweettaste | ree . 5 - 5 5 - 45
L. Tree H. 4 - 4.5 4.5 - 4
Hor. Can. M. 4 4 - 35 35 —
Excellent Hor. Can. H. 4 4 - 4.5 3.5 -
taste L. Tree M. 3.5 - 45 45 - 2.5
L. Tree H. 3 — 4 4 — 2.5
Hor. Can. M. 4 3.5 - 3 2.5 —
Consumption  Hor. Can. H. 4 4 - 4 3 —
quality L. Tree M. 35 - 4 4 — 25
L. Tree H. 35 - 3.5 3.5 — 2.5
Criterion values (1-5)
Appearance 1 — unappealing 5 — very attractive
Sign of fade 1 -none 5 — visible
Texture 1 — very soft 5 —firm
Sweet taste 1 — delicate 5 — very intense
Excellent taste 1 — water flash, empty taste Bshfitrue plum
Consumption quality 1 - poor 5 — very good
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Tree training to a sort of flat ‘wall’ may increade effectiveness of fruit collection
and reduce fruit damage [Ferguson et al. 2012].‘Wa#’ does not need to be horizon-
tal, nor vertical. The optimal angle should prolyai¢ 30-40°. About 5% of the plums
were infected with fungal diseases or damaged bgcis. Most of the mechanically
harvested fruits were without the stem. The pesgbf over-ripened or under-ripened
fruits depended on the time of harvest. The tradtiven harvester did not cause any
damage to the trees. The self-propelled straddiekter caused some damage to small
branches. The incidence was 2—3 branches perTthese abrasions were unimportant
because the damaged shoots were removed duringakpeining.

CONCLUSIONS

1. The horizontal canopy induces irregular shootngin, which is difficult to con-
trol. It has a low fruiting volume and should bgleeed with an inclined fruiting walls
resembling the V or Y training systems.

2. The standard leader tree is highly productivé suitable for mechanical harvest-
ing of industrial plums. Their suitability for dess plums is limited to prunes.

3. Mechanical harvesting of plums with a harvesterking in continuous motion
may increase harvesting efficiency 25 to 40 tir@msgared with fruit picking by hand.

4. Fruit collection effectiveness of the horizontalhopies was 72-80% and from
leader trees was 86—94%.

5. The small tractor-driven harvester is suitale liarvesting plums from trees
trained to a thin horizontal layers.
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KORONA HORYZONTALNA DLA SLIWEK ZBIERANYCH
MECHANICZNIE KOMBAJNEM W RUCHU ClI AGLYM

Streszczenie.Mechaniczny zbiégliwek obniza drastycznie koszty produkcji owocéw.
Drzewasliwy odmiany ‘Elena’ posadzono w éym zagszczeniu (4 x 1 mi 4 x 1,5 m)
i prowadzono w formie korony horyzontalnej. &aé drzew przywjzane byty do drutéw
rozciggnietych na wysokéci 1 m od ziemi. Korony drzew uksztattowano w foensiygtej
ptaszczyzny poziomej w dwdchgdach 200 m diugi kazdy. Dla kontrolisliwy ‘Elena’
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posadzono w rozstawie 4 x 1,5 mi 4 x 2 m i prowadzw standardowej formie prze-
wodnikowej. Od pitego do siédmego roku po posadzeniu (2012—-2014yankhoryzon-
talnych zbierano owoce kombajnem zaczepianym dgndia. Ze standardowych koron
przewodnikowych, magych 2,8 m wysokai, sliwki zbierano duym kombajnem samo-
jezdnym. Srednia objtos¢ koron horyzontalnych wynosita 3,6 3ma prowadzonych
w standardowej formie przewodnikowej — 7,4. iVydajna¢ zbioru owocéw z koron
prowadzonych w standardowej formie przewodnikowainkajnem samojezdnym byta
40 razy weksza ni zhidr reczny, a z koron horyzontalnych 25 razyekéza ni zbior
reczny. Efektywné¢ zbioru z koron w formie przewodnikowej wahatg 8i granicach
86-94%, a z koron horyzontalnych 72-80%wki zebrane matym kombajnem zacze-
pianym do cignika byty dobrej jakéci. Po przesortowaniu 80% owoc6w z koron hory-
zontalnych nadawato @ina rynek produktowiwiezych. Sliwki zebrane daym kombaj-
nem samojezdnym byly przetmej jakdci. Po przesortowaniu 50% z nich nadawato si
jako owoce deserowe.

Stowa kluczowe:Sliwa domowa, technologia zbioru, jadéowocéw
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