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GROWTH, YIELDING AND FRUIT QUALITY OF FOUR CULTIVAR S OF THE JAPANESE
PLUM (Prunus salicinaLindl.) UNDER ORGANIC ORCHARD CONDITIONS

Summary

In an experiment conducted in the years 2004-28%8possibility of organic production of the froit four cultivars of the
Japanese plum (Prunus salicina Lindl.) was evaldadé the Experimental Ecological Orchard in Nowy dwiParcela
(central Poland). The studied objects included dregthe cultivars ‘Najdiena’, ‘Shiro’, ‘Vanier’ ah‘Black Amber’ grafted
onto Myrobalan seedlings. Under organic orchard ditions, the strongest growing trees were thostaefcultivar ‘Shiro’
and the least vigorous those of ‘Vanier’. The hgtheumulative yields for the period 2006-2013 weln¢ained from the
trees of the cultivars ‘Najdiena’ and ‘Vanier'. ‘8tk Amber’ trees were the lowest-yielding, butftués of this cultivar
were the biggest. During harvesting, it was founalt tmany fruits had lesions caused by diseasegasts. The extent of
the injuries varied depending on the cultivar ahd year of the study. The cultivar ‘Vanier’ was thest susceptible to in-
festation by the plum moth (Laspeyresia funebrasag, the least - the early ripening ‘Najdiena’. Redjess of the year of
the study, the highest percentage of decaying dlugt to infection by the brown rot of stone fruiss observed in the crop
of the cultivar ‘Vanier’. Among the four cultivastudied, the plum cultivar ‘Najdiena’ characterizbg an early fruit ripen-
ing time was the most useful for organic orchards.
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WZROST, OWOCOWANIE ORAZ JAKO SC OWOCOW CZTERECH ODMIAN SLIWY
JAPONSKIEJ (Prunus salicinaLindl.) W WARUNKACH SADU EKOLOGICZNEGO

Streszczenie

W dawiadczeniu prowadzonym w latach 2004-2013 w Ekofoyim Sadzie Bwiadczalnym w Nowym Dworze — Parceli
(centralna Polska) oceniano mivosé ekologicznej produkcji owocow czterech odmilamy japaiskiej (Prunus salicina
Lindl.). Przedmiotem badabyly drzewa odmian: ‘Najdiena’, ‘Shiro’, ‘Vanier ‘Black Amber’, szczepione na siewkach
atyczy. Najsilniej w warunkach sadu ekologicznegsty drzewa odmiany ‘Shiro’, a najstabiej drzewariany ‘Vanier'.
Najwysze sumaryczne plony za okres 2006-2013 uzyskdreew odmiany ‘Najdiena’ i ‘Vanier'. Najstabiej plowaty
drzewa odmiany ‘Black Amber’, ale owoce tej odmiamgly najwikszy masg. W czasie zbioréw stwierdzonm wiele
owocow ma uszkodzenia spowodowane przez chorakpdsiki. Stopié tych uszkodzebyt réeny w zalénasci od odmia-
ny oraz roku prowadzenia badlaNajbardziej podatna na pofanie przez owocowlsliwkdweczk (Laspeyresia funebra-
na) byta odmiana ‘Vanier’, a najmniej wozée dojrzewajca ‘Najdiena’. Niezalégnie od roku bada, najwiecej gniizcych
owocow z powodu pofania przez brunatnzgnilizre drzew pestkowych obserwowano w plonie odmianyi&/arspairod
czterech badanych odmian najbardziej przydatnaatiuskologicznego okazatz sliwa ‘Najdiena’, charakteryzujca sk
wczesn porg dojrzewania owocow.

Stowa kluczowesliwa japaiska, odmiana, ekologiczna produkcja owocéw, §jakavocow

1. Introduction or low susceptible to diseases and pests. Fruiitguge.
size, colour, and good taste [22] are also of cmrable

The plum is a fruit species commonly grown in dla importance.

The dominant cultivated cultivars are those ofEHueopean The aim of the study was to determine the suitsitlf

plum (Prunus domestida while the varieties of the Japa- four cultivars of the Japanese plum for organidication.

nese plumRrunus salicind are less popular. The researchTree health status, growth and yielding, and fouitlity

conducted by [8] and [16] has shown, however, thdti-  were assessed.

vars of the Japanese plum are suitable for cultimainder

the climatic conditions of central Poland. Unfortely, it 2. Material and methods

is difficult to grow plums in organic orchards {4, 11, 12,

14, 18Serious problems are posed by pests andsdsd#zat The experiment was established in the spring 6824t

damage fruits, reducing their quality. The plum mot the Experimental Ecological Orchard in Nowy Dwor-

whose larvae feed inside the fruit, is particulathngerous Parcela near Skierniewice, on a sandy-loam podzuiic

under organic orchard conditions. During periodp@fsis- with a clayey subsoil. The following cultivars dfet Japa-

tent heavy rains many problems are caused by therbr nese plum were selected for the experiment:

rot of stone fruits. ‘Najdiena’ — a cultivar characterized by a high tree produc-
An important role in the organic cultivation ofuphs is  tivity and very early fruit ripening time. The ftuis me-

played by the selection of cultivars. Trees of Hagieties dium in size, round or slightly elongated. The skimlmost

recommended for organic plum orchards should hsteed  entirely covered with a pinkish-claret blush. Thesh is
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yellow, medium firm, aromatic, tasty, adhering tsmall
stone.

‘Shiro’ — a cultivar that comes early into fruiting, yielg
abundantly and regularly, with a medium-early fmijten-
ing time. Its fruits are medium-sized, heart-shapedered
with a thin, yellow skin, without a blush. The ffegs yel-
low, quite compact, juicy and aromatic, adheringtte
stone.

‘Vanier' — a cultivar characterized by a high tree producti
ity and medium-early fruit ripening time. The frig me-
dium in size, covered with a yellow or orange-yellskin
with a pinkish red blush. The flesh is quite sg#llow,
juicy and aromatic, with a hard-to-separate stone.

‘Black Amber’ — a cultivar with moderately productive
trees and late fruit ripening time. Fruits are égrgpherical,
covered with a thin, dark-blue skin. The flesh &lgw,
compact, tasty, aromatic. The stone is small, aliffi to
separate from the flesh.

The trees, grafted onto Myrobalan plum seedlingse
planted at a spacing of 4.5 x 3.5 m, in four regibs, with
five trees per plot. For the first two years thehard solil
was maintained in mechanical fallow. From the thiehr
on, mechanical fallow was continued in the rowdreés,
while self-seeded grass was introduced in the riones.
The tree crowns were trained in the shape of adpin
Since 2007, the trees have been irrigated withig girs-
tem. Two or three treatments with a copper preparat
(Miedzian 50 WG or Miedzian Extra 350 SC) againist d
eases were performed every year. The programméhéor
protection of the plum trees against pests included
treatment with Treol 770 EC or Promanal 60 EC agatme
red spider mite Fanonychus ulmiand the brown scale
(Parthenolecanium corhi Aphids were controlled by per-
forming from one to several treatments, dependinghe
severity of the pest, with a mixture of Bioczos dwudticul-
tural soap. In 2009, 2010 and 2012, 2-3 treatmwittsthe

The results were statistically analyzed using araré
analysis in the Statistica 13 program. To assesdlififier-
ences between mean values, the Duncan test wasassed
suming a significance level of 0.05.

3. Results
3.1. Trees health status

In the first years after planting, the health dtod of
the Japanese plum trees was good. However, sympbms
the shot-hole diseas€l@sterosporium carpophilupwere
observed on the leaves every year. The diseasdopede
especially in warm and rainy years. The ‘Black Ambe
trees were the worst affected, but the symptom \aéso
observed on the trees of the other cultivars. Thakened
trees were less resistant to frost and suscepthlgection
with leucostoma canker_¢ucostoma cincta, Leucostoma
persooni), which initially manifested itself in underdevel-
oped and wilting leaves, and consequently caus#tering
of whole trees. For this reason, after the wintdr o
2008/2009 with temperatures dropping to as low as
-22.5°C, 1 tree of the cultivar ‘Najdiena’, 2 tresfsthe cul-
tivar ‘Vanier’, and 4 trees of the cultivar ‘Blackmber’
were lost. Subsequently, losses of more trees aleserved
after the winters of 2009/2010, 2010/2011 and 22012
with temperatures dropping to -26, -20 and -23°€pee-
tively (Tab. 1).

3.2. Tree growth and yielding

The cross-sectional area of the trunk (TCSA) effthur
cultivars of the Japanese plum is shown in Tabl&&
‘Shiro’ trees were the most vigorous under the pigar-
chard conditions were the ‘Shiro’ trees and thetleggor-
ous the ‘Vanier’ trees.

The first fruits of the evaluated Japanese pluntivark

bacterial preparation SpinTor 240 SC were performedrafted onto Myrobalan seedlings were harvestedhan

against the plum moth.éspeyresia funebrana

The health status and growth vigour of the treesew
assessed each year, and after they had come untiodr—
also the yield and quality of the fruit crop. Thesassment
of the susceptibility of the trees to frost andedise was
carried out according to the methodology developgd
COBORU in Stupia Wielka [13]. The thickness of thenk
was measured each year in a permanently marked, @ac
a height of 10 cm above the graft union. This weshasis
for calculating the cross-sectional area of thekruOnce
the plum trees had come into fruiting, fruit yieddd fruit
ripening time were recorded every year, separdtglgach
tree. Fruit weight was determined on the basis sdraple
of 400 fruits taken randomly from each replicat{dnx 100
fruits). Similar samples (4 x 100 fruits) were take assess
fruit infestation by the plum moth_éspeyresia funebrana
and infection with the brown rot of stone fruits.

third year after planting. In 2007, there were i3grfrosts
which caused no fruiting by the trees of the caltiBlack
Amber’ and poor yielding by the trees of the otbeltivars.
Late spring frosts also had an adverse impact eryitid-
ing of the plum trees in 2009. The reduction irtfyield in
the organic orchard in 2010 was a result of damage
fruitlets caused by plum sawflieslgplocampa minutand
Hoplocampa flava In addition, pollination and fruit setting
were adversely affected by windy and rainy weatheing
flowering. Similar conditions occurred at the timeflow-
ering of the Japanese plum cultivars in 2011. 16220he
year most favourable to plum tree yielding, fronane 3 to
over 24 kg of fruit, depending on the cultivar, veadiected
from a single tree (Tab.2). The highest cumulatieids
were obtained from the trees of the cultivars ‘Nexjd’ and
‘Vanier'. The trees of ‘Black Amber’ were the lowes
yielding (Tab. 2).

Table 1. Lost trees of four cultivars of the Jaganglum (number of trees per year) under orgamicayd conditions
Tab. 1. Wypady drzew 4 odmigliwy japoiskiej (szt./rok) w warunkach sadu ekologicznego

Cultivar 2008 2009 2010 2011 2012 2013 Total*
Najdiena 0 1 5 5 1 0 12
Shiro 0 0 2 6 4 0 12
Vanier 1 2 1 5 2 0 11
Black Amber 0 4 3 3 4 1 15

* the number of trees of each cultivar planted 2@s

Source: own work Zrdlo: opracowanie wiasne
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Table. 2. Tree growth and yielding of foRr salicinacultivars under ecological growth conditions
Tab. 2. Wzrost i plonowanie 4 odmigliwy japoiskiej w warunkach uprawy ekologicznej

; ST

Cultivar -Ef::n?z’? Yied [ reel Total yield

2013 2006-2008 2009 2010 2011 2012 2013| 2006-2013
Najdiena 118,8 b 4,6 a 9,1b 0,1c 8,5a 16,1 b 0 a4, 52,4 a
Shiro 169,9 a 43a 54c 0,5b 26b 243 a 6,8pb 440D
Vanier 78,2 ¢c 23b 217a 13a 4,3b 120h 43,3 54,8 a
Black Amber’ 113,3b 1,4b 1,3d 12a 26b 2,9 ¢ ,8 bt 143 c

* TCSA — trunk cross-sectional area
Source: own work Zrodlo: opracowanie wlasne

of fruit damaged by the plum moth was recorded 012
(Tab. 4). In 2009, 2010 and 2012, the level ofstd&on by
Fruits of the earliest cultivar ‘Najdiena’ ripen@dthe this pest was significantly lower. This was causgdthe
last ten days of July, and those of the latest-rrajiculti-  use of the preparation SpinTor 240 SC. The -cultivar
var ‘Black Amber’ in the second decade of SeptembeiVanier was the most susceptible to infestationthe fruit
(Tab. 3). plum moth was the cultivar ‘Vanier’, and the leasscepti-
The largest fruits were produced each year bycBla ble the early ripening ‘Najdiena’ (Tab. 4).
Amber’, and the smallest ones — by ‘Najdiena’ (Tah. The most extensive rotting of fruit due to infectiwith
Fruit size was largely influenced by the weathardiions  the brown rot of stone fruits was observed in 22004,
during the fruit setting and ripening period in thdividual and was caused by relatively low temperatures dnoh-a
years of the study. dant rainfall persisting during fruit ripening. Redless of
During harvesting, it was found that many fruitslle- the year of the study, the highest percentage oéyieg
sions caused by diseases and pests. The higheshtmge fruit was observed in the cultivar ‘Vanier (Tab. 5

3.3. Fruit ripening time and fruit quality

Table 3. Fruit ripening date and fruit weight ofifé®. salicinacultivars under ecological growth conditions
Tab. 3. Termin dojrzewania i masa owocOw 4 odndliavy japaiskiej w warunkach uprawy ekologicznej

Cultivar Fruit ripening Fruit weight [g] Meap fruit
date 2008 2009 2010 2011 2012 2013 weight
Najdiena 25-28.07 354c¢ 446 c 35,3 ¢ 353¢c B9,5 29,0c 350¢
Shiro 2-5.08 49,1 b 54,1 b 48,9 b 43,8 I 29,7b 084, 43,3 b
Vanier 20.08 48,8 b 52,9 b 43,4 b 43,9 I 34,0pb 8 B5, 43,1 b
Black Amber 12.09 72,5 a 56,9 a 64,3 a 59,0ja 64,2a 55,8 a 62,1 a

Source: own work Zrédlo: opracowanie wilasne

Table 4. Degree of infestation of foRr salicinacultivars by larvae of the plum moth under ecataggrowth conditions
Tab. 4. Stopié porazenia owocéw 4 odmiasliwy japoiskiej przez owocowksliwkoweczk w warunkach uprawy ekolo-
gicznej

Cultivar Number of fruits with plum moth larvae [%] Mean
2008 2009* 2010~ 2011 2012* 2013 2008-2013
Najdiena 3,0c 10c 0,0c 37,3¢c 9,3c 15d 8,7d
Shiro 19,0b 20,0 b 110b 51,3b 135b 36,7c¢C 325,
Vanier 46,0 a 43,0 a 31,0a 92,2 a 19,0 a 57,3 K , 148
Black Amber 26,0b 89c 32,8a 84,3 a 145b 77,8 4 40,7b

* after 3-times treatments with SpinTor 240 SC agaihe plum moth
Source: own work Zrodlo: opracowanie wilasne

Table 5. Degree of infection of fo@r. salicinacultivars with the brown rot disease under ecaalggrowth conditions
Tab. 5. Stopié porazenia owocow 4 odmiafliwy japaiskiej przez brunatpzgnilizre w warunkach uprawy ekologicznej

Cultivar Number of fruits infected with brown rot [%)] Mean
2008 2009 2010 2011 2012 2013 2008-2013
Najdiena 0,0c 2,3d 23,3 ¢c 5,8d 10,3 b 0,0c d6,9
Shiro 75b 113¢c 39,3b 46,5c¢c 115b 17,.8b 20,8
Vanier 21,8 a 35,3a 91,0 a 92,3a 24,3 a 53,8 a 7 &9
Black Amber 0,0c 223b 83,5a 62,1b 12,8b 58,3 3 39,8b

Source: own work Zrédlo: opracowanie wlasne
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4. Discussion

The growth and yielding of plum trees is influedidzy
many factors, but the most important ones are thtigvar,
rootstock [10, 15, 17, 19] and climatic and soihdibions
[20]. The choice of cultivar is important for ajipes of or-
chards, and in particular for organic orchards beeaf the
limited number of plant protection products allowied use
on such crops [2, 4-6, 11, 12, 21]. Four cultivafsthe
Japanese plum: ‘Najdiena’, ‘Shiro’, ‘Vanier and I8k
Amber’, which had performed well in integrated oudtion
[9, 16], were chosen for the experiment under doyan
chard conditions. Garcia-Gavalis et al. [3] repdré@nsid-
erable differences in the severity of disease tidacand
pest infestation among more than a dozen varietighe
Japanese plum evaluated in the climatic conditiofs
Spain. This is confirmed by our own research, iniciwh
under organic orchard conditions, the cultivar ‘tepa’
performed better than the other cultivars. ltstfwvere the
least susceptible to decay and infestation by tiwea pnoth,
and in terms of size were not inferior to fruiterfr inte-
grated cultivation. By contrast, fruits of the d¢udir
‘Vanier’ were markedly smaller than those in théexion
located in the Experimental Orchard inbowice [8].

Climatic conditions are another important facttiect-
ing the yield and quality of plum fruit. In 2010jngy and
rainy weather persisting during flowering was nondu-
cive to pollination and contributed to plum sawslig¢iop-
locampa minutandHoplocampa flavadamaging, depend-
ing on the cultivar, from 25 to 60% of plum fruide Roz-
para et al. [19] reported that the number of trapidgmen-
optera insects per one white sticky trap did nateex, at
that time, the accepted risk threshold, so witlargd fruit
yield such a population of sawflies would probahdt be a
problem. In addition to sawflies, the plum mottaiserious
pest of plum trees in Polish climatic condition®zRara et
al. [18] demonstrated that SpinTor 240 SC usedxpes-
ments located in the Experimental Ecological Ordhiar
Nowy Dwor-Parcela considerably reduced the poputati
of this pest. This is confirmed by the results of own re-
search. In 2009, 2010 and 2012, the percentageiibfaf-
fected by the plum moth was significantly lower rthia
2008, 2011 and 2013, when the above-mentioned @epa
tion was not used. Since 2013, SpinTor 240 SC isane
thorized for use on fruit crops. Atmospheric coiadis in-
fluence the extent to which plum trees become tefitc
with the brown rot of stone fruits. Grabowski [gports
that infections caused by fungi of the geiisnilinia tend
to occur on mechanically damaged fruit at modetate-
peratures and large amounts of precipitation. @sults are
consistent with the literature. In the discussepeeiment,
with hot weather and infrequent rainfall during mluipen-
ing in 2008, 2009 and 2012 the development of fuirga
fections was observed, but their incidence wasifscgntly

lower than in 2010, 2011 and 2013, when temperature

were lower and rainfall occurred more frequenthyheT
brown rot of stone fruits was controlled by sprayiwith
copper preparations registered for use in the écgauti-
vation of plums. However, in the years conducivethe
development of the disease they were not suffiljieaffec-
tive, especially for the cultivars ‘Vanier, ‘Blackmber’
and ‘Shiro’.
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5. Summary and conclusions

1. Najdiena’ was the best performing cultivar in organ
cultivation, its trees yielded regularly, and thxeeat of fruit
decay and infestation by the plum moth was the we

2. ‘Shiro’ and ‘Vanier' trees yielded fairly regularlyout
the quality of the fruit was unsatisfactory becaitseas
susceptible to damage by the plum moth and the oty
of stone fruits.

3. ‘Black Amber’ is not suitable for organically grow
orchards because of its high susceptibility to ales, espe-
cially the shot-hole disease of stone-fruit trqesor yield-
ing and high susceptibility of the fruit to infettan by the
plum moth and pathogens causing fruit decay.
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