
Improved Rooting of Ottawa 3 Apple Rootstock 

9. Quamme, H. A., and R. T. Brownlee. 1990a. 
Rootstocks for high density apple plantings 
in British Columbia. Agr Can. Summerland, 
B.C. Tech. Rpt. 90-02. 

10. Quamme, H. A., and R. T. Brownlee. 1990b. 
Stool layering ability of thirty-one apple 
rootstock cultivars. Fruit Var. J. 44:165-169. 

11. Quamme, H. A., and R. T. Brownlee. 1993. 

Early performance of micropropagated trees 
of several Malus and Prunus cultivars on 
their own roots. Can. J. Plant Sci. 73:847-855. 

12. SAS Institute. 1990. SAS/STAT user's guide. 
Version 6, 4th edition. SAS Institute, Cary 
N.C. 

13. Spangelo, L. E S., S. O. Fejer, S. J. Leuty, 
and R. L. Granger. 1974. Ottawa 3 clonal 

app 

603. 
le rootstock. Can. J. Plant Sci. 54:601-

14. Stoutmeyer, V. T. 1932. Regeneration in vari 

ous types of wood. Iowa State College. 
Research Bulletin 220:311^353. 

15. Warmund, M. R., D. C. Ferree, P. Domoto, 
J. A. Barden, C. A. Mullins, and R. L. 
Granger. 1991. Blackheart injury in 'Starkspur 
Supreme Delicious' on rootstocks in the 
1980-1981NC-140 cooperative planting. Fruit 
Var. J. 45:219-223. 

16. Webster, C. A., and O. E Jones. 1992. Per 
formance of field hedge and stoolbed plants 
of micropropagated dwarfing apple root-
stock clones with different degrees of ap 
parent rejuvenation. J. Hort. Sci. 67:521-528. 

Fruit Varieties Journal 48(3):173-175 1994 

Culture Date and Germination Procedure 

Affects Success of Nectarine Ovule and Embryo Culture 

Jose X. Chaparro and W. B. Sherman 

Abstract 

Immature 'Sunlite' nectarine ovules were 
grown on Knop's ovule growth medium for 30 

days and germinated following stratification 
either in vitro on a modified Knop's germination 
medium or in moist perlite. The minimum age 
at which any embryos were successfully ovule 
cultured and germinated was 53 days after full 
bloom. Germination percentage increased sig 
nificantly at 60 and 67 days after full bloom. 
Germination percentage in perlite was not great 
ly different from that of ovules cultured in vitro 
on modified Knop's germination medium, but 
the 53 and 60 days after full bloom embryos 
germinated in perlite were visibly weaker. 

Embryo culture is an important 
component of many classical breeding 
programs and has been used to rescue 
immature embryos from early ripening 
fruits, in fruits that exhibit embryo 
abortion, and in embryos from inter 
specific hybrids where embryo abor 
tion occurs during development. Em 

bryo culture is now being used by 
grape (Vitis vinifera L.) breeders to 
develop seedless table grape cultivars 
(2, 3, 8). Embryo (without seed coat) 
and ovule (with seed coat) culture 

techniques are also commonly used 
by Prunus breeders in the development 
of early ripening cultivars (7). 

Embryo rescue is of particular im 
portance in the peach (Prunus persica 
(L.) Batsch) breeding program at the 

University of Florida. The window 
for peach and nectarine production in 
Florida is early and narrow. Fruit must 
ripen within 100 days after flowering, 

ie. fruit development must occur be 
tween spring frost and the summer 

rainy season in early June. The empha 
sis on early-ripening enhances the need 

for embryo rescue so that both parents 
contribute to a short fruit development 
period in the hybrid progeny, thereby 
increasing the percentage of early 
ripening individuals from which selec 
tions can be made (5). 

Embryo survival in vitro depends 
on the medium used and the stage of 
embryo development (7). The younger 
the embryo, trie more complex the 
media required to insure embryo sur 
vival growth (6). These experiments 

Florida Agricultural Experiment Station Journal Series No. R03343. 

173 



174 Fruit Varieties Journal 

were undertaken to investigate the 
minimum age or days after full bloom 
at which immature peach embryos 
could be cultured, and to determine if 
embryos that were ovule-cultured 
could then be germinated in moist 
perlite, bypassing the transfer to an in 
vitro germination medium. 

Materials and Methods 

Open-pollinated fruit of 'Sunlite' 
nectarine were harvested at 32, 39,46, 
53, 60, and 67 days after full bloom, 
ovule cultured for 30 days on Knop's 
ovule growth medium and germinated 
following stratification either in vitro 

on a modified Knop's germination me 
dium or in moist perlite. The criteria 
for full bloom was when 50 percent of 
the flower buds were open. Data were 
taken for two consecutive years and 
combined due to a lack of yearly dif 
ferences. Whole fruit were sterilized 
in 2.6!? sodium hypochlorite for 10 to 
15 minutes. The ovules were excised 
under aseptic conditions and cultured 

in 25 x 95 mm vials containing 10 ml of 
Knops (9) ovule growth medium (Table 
1). The pH was adjusted to 5.7 with 
NaOH. Approximately 130 ovules were 
cultured per germination treatment 

(moist perlite vs. in vitro reculture) at 
each or the 6 culture dates. These 
ovules were incubated at about 26C in 
the dark for 30 days. After the initial 
culture period of 30 days, the ovules 
were removed from Knop's ovule 
growth medium and given stratifica 
tion at 2C in either moist perlite or 

recultured in a modified Knops ger 
mination medium (4). The ovules were 
observed periodically between 30 and 

60 days after reculture and radicle 
elongation of 1 cm was used as a 
criteria for germination. Data were 

subjected to an analysis of variance 
witn years being the replications and a 
least significant difference test was 

performed. 

Results and Discussion 
Little germination either in vitro or 

in moist perlite was observed in ovules 

cultured at or prior to 53 days after 
full bloom ih either of the two years. 
Germination rates in vitro (on Knop's 
germination medium) and in moist 

perlite from embryos at 60 and 67 
days after full bloom were higher (P = 
0.05) than the 53 day and earlier em 

bryos. The germination increase from 
53 to 60 days after full bloom visually 
coincided with the transition from the 

globular to heart stage of embryo 
development. There were no signifi 
cant germination differences between 
60 and 67 day embryos or between in 
vitro and perlite. However, embryos 
germinated in perlite were visibly 
weaker than those germinated in the 
Knops germination medium. There are 

Table 1. Formulas of the ovule cul 
ture growth and germination media. 

'Knops (Tabachnick and Kester, 1977) ovule growth medium. 

TCnops (Lyrene, 1980) germination medium. 
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MEAN GERMINATION RATES FOR OVULES 

GERMINATED IN VITRO AND IN PERLITE. 
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Figure 1. Germination at 33, 39, 47, 53, 60 and 
67 days after full bloom (DAFB) of 'Sunlite 
nectarine seed grown on Knop's ovule growth 
medium and transferred to either Knops 
germination medium or to moist perlite. 

indications from recent literature and 

personal communication that ovule 
culture media may achieve best results 
with up to 10$ sucrose and germination 

media down to 1% sucrose. 

We did obtain 8 seedlings from ovules 
cultured at 39 days after full bloom 
that survived for 6 weeks, but these 
had very weak radicle growth and 
later died. This suggests that given 

more refined media and growth condi 
tions, such ovules could probably be 
induced to produce viable plants. 

In summary, the minimum date at 
which ovules were successfully cul 
tured using these media and protocols 
is more than 53 days after full bloom. 

Germination of embryos younger than 
67 days after full bloom in perlite is 

not recommended since the seedlings 
obtained tended to be weak. Further 

research in peach ovule culture should 
be oriented toward the improvement 
of embryo growth prior to germination. 

Abscisic acid is an excellent candidate 
for such research since it has been 
shown to play an important role in the 
normal development of zygotic em 
bryos and promotes the accumulation 

of storage proteins in cotyledons (1). 
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