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Estimation of plum and prune cultivars with
morphogenetical traits
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Fruit Research Institute, H-2700 Cegléd, P.O.Box 33

Summary: The author post few years organizes the plum breeding program. He uses up earlier elaborated morphogenetic and productive
characteristics and traits, already on such basis their selected 21 cultivars in the pomological garden at Cegled. The Hungarian plum
assortment and offer very specific and tight., thus that they endeavor, that the selection before then flare. There are indicating already only the
perspective cultivars in present paper on basis of gathered data one decade underneath. Paralleling control was three type of used (Besztercei
szilva Bt. 2, Green gage and Stanley). 12-sort trait according to were compared the cultivars. The productivity-biological standpoints without,
the open pollination and pollen germination, over and above that the ripening on date big differences appear. The near future the *C. 1501"
(Yellow Besztercei), ‘Ontario’ and ‘Mirabelle de Nancy’ (yellow plums), the yes untimely ‘Precoce di Guigno' (red plum), the very well
abundant ‘C. 940" and Victoria (lilac plums), over and above that "Beregi datolya’, "Révfiilopi” and “Szarvasi® (blue plums) cultivars setup
suggest, The demonstrated cultivars out of further give for deputize value the Precoce di Giugno, as earliest ripening and the "Beregi datolya’
but the at the latest ripening.
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Introduction

The Hungarian plum breeding speeded program is
making for repeat of cultivars pattern (Suranyi, 2004a,
2004b, 2006, Erdds & Suranyi, 2004), namely new and
valuable varieties required helping for the plum growing. The
Myrobalan C. 174 rootstock outstanding, because favorably
operated the five cultivars (*Bluefre’, *Montfort’, “Stanley’,
“Tuleu gras™ and “Tuleu timpuriu’) productivity and on them
the esquire cultivar somewhat infect the sharka virus (Erdds
& Suranyi, 1992, 1994; Suranyvi & Erdos, 1992: Surdny,
1996¢).

The method parts of the program the followings:

»  Choice of non-blue plum and prune cultivars in gene

bank orchard (positive selection)

» Next introducing observations (for example Italian,

German, English, American and French cvs)

« Investigations ripening and fruit form differences in

hybrids

« Choice of sharka tolerant and resistant clone cultivars

and forms at Cegléd (So far 360
clone of found virus less.)
« Finding out of new cultivars and forms in Hungarian
county (Upper Tisza Valley,
Tisza-hole and Somogy County) (Suranyi, 2004b)

« Individual selection from seedlings of self-fertile and
open pollinated seeds (7Toth, et al., 2005)

e Separation of breeding program for both European

and Asian plums

Stranger experiences (Ei :iish, French, German,
Lombard) confirm the selecton and especially the
importance of individual selection (BlaZek & Karesova,
1998: Renaud & Lafargue, 1998), connecting the cross
breeding (Jacob, 2002, 2004: Jines & Pae, 2002; Hartmann,
2004) and exploit the matter-of-course individuals diversity
possibilities,

In our study (Surdnyi, 2005; Toth et al., 2005) were value
mostly same cultivars, but other way and duration according
to. These plums mentioned study already short description
also. The sharka sensibility of the European plums and
prunes raiser countries at the moment the uppermost
question, this way elude the most various refining
statements, papers also (Dragolski et al., 2002, 2004;
Djuouvinov et al., 2004; Hartmann, 1998a, 1998b, 2004,
Minev & Balev, 2002; Ogasanovic et al., 2004; Turcu, I. & M.
Botu, 1998; Zhivondov & Djouvinov, 2002; Racsko et al.,
2004),

The scouted plum collections thus the 1. cadence field
under circumstances visual scanned, then succeeds the IL
and II1. cadences the ELISA-test and PCR-trials are close the
selection. We investigated the sharka sensibility to plums
already earlier employ partly methodology (Suranyi, 1996a;
Polak, 2004), partly selection (Suranyi, 1996b; Renaud &
Lafergue, 1998; Neumiiller et al., 2004).

The cross-breeding its costs reduced , that the late started
program, for example the X- radiated mutant already not
predicated, since by him perspective cultivars can not have
generate (Cociu et al., 1996). Later starts value the cv. Jojo
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Table 1 Fertility and flower morphological traits of plum cultivars (1992-2001)

Open Peduncle Pistil Stamen Relative Pollen
Cultivar pollination length length number stamen number germination
% mm mm no, no./mm Yo
Ageni 707 322 8.5 11.5 26.7 228 48.1
Beregi datolya 10.9 8.1 12.0 20.8 1.78 329
Besztercei Bt. 2 31.8 14.8 13.5 214 1.57 60.2
Besztercei muskotaly 352 14.8 14.0 20.2 1.40 49.1
C.940 423 15.0 12.3 258 211 50.0
C. 1501 21.0 12,7 12.9 26.8 2.06 36.2
Californian Blue 30.6 9.0 93 293 318 72.2
CT. 83 437 Il 8.9 235 2.64 64.8
| Green Gage 26.7 1.l 9.5 24.5 2.58 51.0
Sz. 9121 331 1 120 289 240 632
Korai Besztercei Cs. 2 12.5 18.4 13.1 21.3 1.63 49.1
Lengyel szilva 26.5 14.1 12.8 22.3 1.81 593
Mirabelle de Nancy 444 9.4 10.8 25.6 2.35 522
Oneida 313 93 11.0 30.1 2.74 49.0
Ontario 32.0 92 10.7 27.0 2.54 644
Opal 30.9 74 11.4 30.5 2.52 57.2
Precoce di Giugno 28.1 9.6 10.8 274 2.58 38.9
Reévfulopt 274 11.7 11.9 26.8 2.20 51.0
Stanley 38.9 134 1.1 299 252 62.2
Szakarka 344 13.1 12.6 277 2.15 78.1
Szarvasi 29.2 1.5 12.4 28.3 2.30 49.3
Valor 28.8 10.8 11.3 27.2 2.38 514
Victoria 36.7 102 132 264 2.01 63.8
Yakima 16.9 10.3 1.8 26.7 2.29 44.0
LS.D.5% 17.86 1.09 1.18 2.85 0.42 6.99

* gverage of 1993-1996- 19971999 years

plum (Hartmann, 1998b. 2004). other western and southeast- that what size the transgenic individuals gene stableness.
European plums on without. Present study the earlier elaborated methodology used that

The recent refining plans but that's why not deals, since already circumstantially under the non-domestica plums
the traditional treatments possibilities still greater and in ratings described and used (Suranyi & Erdds, 2004 Surdnyi,
addition at a cheaper cost also s during that nor we know that, 2005).

Table 2 Stability of the flower morphogenetical traits

Open Peduncle Pistil Stamen Relative Pollen
Year pollination length length number stamen number germination

o mm mm no. no./mm %
1992. - 10.9 124 25.5 2.06 58.1
1993, 320 12:1 12.7 252 1.98 62.0
1994, - 1) 12.0 259 2.16 52.2
1995. - 113 12.3 26.3 2.14 54.3
1996. 209 10.5 (N 25.6 2.31 46.1
1997. 35.5 1.6 12.0 25.6 2.13 49.7
1998. — 10.6 10.2 279 2.74 44.0
1999, 329 11.3 112 26.6 238 46.2
[ 2000. - 1.2 10.9 238 264 439
2001. - 12.0 123 25.0 2.07 53.7

IE.D. 5% 22.35 091 1.07 2.34 0.32 4.56
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Table 3 Some production biological traits of plum cultivars (1988-1996)

Main i ¥ruit Average Fruit peduncle
Cultivar blossom Ripening development ch fruit mass length

date daic duration days ke/fa g min
Agen 707 12.04 07.09. 250 44.0 24.1 26.4
Beregi datolya 23.04, 18.09. 261 40.2 26.0 27.0
Besztercei Bt 2 20.04. 12.09. 255 59.7 20.3 249
Besztercei muskotaly 18.04. 10.09. 253 55.1 19.0 25.2
C. 940 10.04. 13.08. 225 63.9 26.5 24.7
C. 1501 17.04. 26.08. 238 374 347 25.8
Californian Blue 10,04 20.08. 232 41.0 26.5 24.6
CT. 83 07.04. 26.08. 238 442 17.8 213
Green Gage 15.04, 21.08. 233 40.6 26.9 25.6
Sz 9/21 17.04. 31.08. 243 ST 30.2 24.7
Korai Besztercei Cs. 2 13.04. 25.08. 237 51.0 19.4 214
Lengyel szilva 14.04. 27.08. 239 41.3 211 26.0
Mirabelle de Nancy 16.04, 20.08. 232 60.3 22.2 285
Oneida 16.04. 21.08. 233 48.0 27.6 18.9
Ontario 09.04, 19.08. 231 62.1 3.0 23.0
Opal 13.04. 20.08. 232 51.2 28.9 238
Precoce di Giugno 08.04. 09.07. 190 59.7 27.5 25.1
Revfiilapi 14.04. 30,08, 242 46.6 20.3 254
Stanley 17.04. 30.08. 242 63.8 29.5 242
Szakarka 22.04, 27.08. 239 48.7 22.5 26.0
Szarvasi 14.04. 24.08. 236 45.0 218 25.5
Valor 15.04. 31.08. 243 47.2 343 24.9
Victoria 19.04. 01.09. 244 50.0 28.7 25.7
Yakima 17.04. 28.08. 237 41.4 28.0 27.5
L.S.D.5 % 3.82 3.10 355 9.35 4.14 427

Materials and methods

The Hungarian plum growing and refining sorely
obstruct the sharka contaminated the plantations. Our flower
biological and taxonomical investments the valuable gene
matter of Cegléd blocking after (T6th et al., 1988; Surdnyi &
Erdés, 1992; Surdanyi, 2004), sure morphogenetic traits also
estimated the cultivars.

19801982 between Myrobalan B seedlings inoculated
plum scions planted. The 24 cultivars 3-3 tree investigated.
1992-2001 between yearly 50-50 flower gathered, microscope
underneath measured the flower and fruit peduncle length and
pistil length; still were counting the functionally (pollen
producing) stamens (Suranyi, 1970, 1976).

There were observations 3—3 samples of each cultivar in
20 % of saccharose drops, with 24 hours incubation (and in

Table 4 A stability of the production biological traits

Main — Fruit Aver: Fruit peduncle
Year blossom date Rlﬂz::"g development Egr;,fz fruit :'fl:s lel’;egtllh

days duration g mm
1988 102.7 235.5 132.8 55.5 26.0 26.8
1989 106.1 2343 128.2 50.3 253 259
1990 104.4 2372 132.8 51.9 24.8 26.6
1991 103.5 236.0 13%5 49.2 30.2 27.1
1992 102.9 239.0 136.1 48.5 29.6 26.8
1993 99.8 230.1 130.3 56.7 259 262
1994 96.2 228.9 132.7 59.1 243 27.1
1995 104.6 236.4 131.8 50.1 26.8 259
1996 109.3 240.0 130.7 49.6 29.5 26.7
LS.D.5% 354 3.34 = 7.95 3.98 4.67
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Figure 1 Relationships of different traits in plum and prune cultivars
Table 5 Some stochastical connection of different traits The gene bank orchard as a matter of fact tall biod iversity
— plantation area it had been; the pollination to him untold
Relationships r-value : : :
= ! e appropriate pollen donor cultivar she stood will, thus
ination, 7 ative stame . no. +0,3025 "y : :
Open pollination, % skl ReItive stamen WURRET, 10/ 10 L autogamy not scanned. The open pollination was investing
a | x istil lene * . .
Flower peduncle length, mm and Pistil length, mm +),5164 1993. 1996, 1997 and 1999 in year’s value.
Pistil length, mm and Stamen number, no. ~0,3802° All of the cultivar of twigs about 4-600 flowers of open
Relative stamen number, no/mm and Pollen germination, % | +0.244 pollination resulted fruit value, that 8 week after finished.
Crop, kg/tree and Average [ruit mass, g +).1066 These the trials 1988-1996 between it’s happened (9 year-old
Fruit peduncle length, mm and Average fruit mass, g +0.0163 duration). The eventuality and connecting of singular data
Main blossom date, days and Ripening date, days +),6312%# some of the morphogenetic traits with correlation counting
Flower peduncle length, mm and Fruit peduncle length, mm, mm —0.0385 analyze, out of four some graphically also typified (Suranyi
Duration of fruit development, days and Crop, kg/tree -0.2683 & Erdos, 2004b). ‘Besztercei Bt. 2°, ‘Green Gage’ and
‘Stanley” as the control cultivar were of used.
° P=10%
* P=5%
*P=1%

the 20 °C) on the pollen germination viability. The pollen
size 5-6-times longitude pollen had cultivating pollen quality
viable. The relative stamen number of the stamen number
and the pistil length ratio got. These trials and measuring
1992-2001 between carried (10 year long).

The main flowering and the fully ripening time stabilized
and two data odds surrender the fruit development period.
The little-plot plantation area everything wood one repetition
reported (Surdnyi, 1983, 1991).

Results and Discussion

Ten age-old morphogenetic data annual average
paralleling contains the Table 1, the different genetic basic
material and refining cultivar greatly margin. The flower
peduncle and pistil length wide interval modulated, similarly
the stamen number and relative stamen number also.

The pollen germination as well diversely it developed the
40 % underneath tube development weak viability means the
‘Beregi datolya’, ‘C. 1501" and ‘Precoce di Giugno’ cultivars.
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But these the open pollinated resulting fruit set also low it had
been. Mostly the good pollen raiser cultivar pistil also viability
underdeveloped the remaining members, the open pollination
and the tube development % signal the strong connection also
(r =-0.6546), that P=0.1 % almost significant.

Usually but the stochastic interrelations yet the Table 5
revert. The greater (30 g over) fruit cultivar the 35 % over
open pollination unfavorable, since in this case fruit thinning
required finishes. The Table 2 indicate the morphogenetic
trait stableness, substantially smaller the value fluctuation,
than that the cultivars between perceptible. However former
observations compared to these varieties relative she was tall
the pistil wave and the stamen number fluctuation.

Only 4 years observed open pollination in the event of the
1996 annual low worth the flowering period unfavorable
weather states interpretable. The measured cultivars average
main blossom date April 7-23 between (17 day long)
modulated ripening on time the deviation greater (July
O-September 18 as 71 day long), the fruit development
length also thus very different. The good period liver trees
plants somewhat fluctuated. than that ripening time
according to greater the variability the fruit massage, than the
fruit peduncle length.

Absolutely every the Table I, every the Table 3 starring
data variability can be greater, or smaller — supposed and
different sharka contaminated next to. This however only
hypothesis, since virus less sustainable orchard not she stood
on order: the infection but spontancously in the kind of
spreads (Table 3).

While the phenophes annuity according to different, yet
from the flowering to the ripening spreading duration
surprisingly immutable show up, that ripening on the basis
the measured plums environmental adaptive ability
supposes.

The fruit peduncle length also stable trait, but their
histological structure and diameter sciences without, slightly
appropriates the flourish statement of sharka virus (Table 4).
All of these after it was interesting unravel, that measured
data, trait change randomly to each another statutes, or
determinate extrinsically and genetic reasons because of
necessarily version.

The flower compartments have relation with and size the
cultivar’s average on the basis also more connection certified
(Surdnyi, 1970, 1976, 1991; Suranyi & Toth, 1976).

The morphological sterility of flower in plums and the
flower peduncle length also we can infer from s memorial —
everything score 500 flower’s data he was born (Table 5 and
Figure IA). Loosely the connection the pistil length and
stamen number in relation (Figure IB). However the flower
and the fruit peduncle length have relation with occasional,
or the transport process continued and the pathogenic
influence it has not been able characterizes.

Not found the fruit peduncle length and the average fruit
massage between non significant connections. But two
conspicuous correlations however found: the relative stamen
and the pollen germination, or the open pollination % and the
relative pollen number between (Figure 1C).

The perspective plums garnish which present study
show, in reality spontaneously pattern quality, so that is it
interesting the flowering and ripening very strong
interrelations (Figure 1D). These really are new results
also.
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