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Abstract

Poor germination in Rosa has hindered breeding programs for years. Several
methods have been proposed to increase germination of rose seed. Unfortunately, no
consensus exists on the best method, or if any one method is best for all rose
genotypes. In the first experiment, open-pollinated rose seeds from a R. wichuraiana
Crep. x “‘Old Blush’ hybrid were leached with constant filtration and aeration at room
temperature for 0, 3, 7, or 14 days. After leaching, seeds were placed in either moist
milled sphagnum moss or agar and stratified (2.8°C + 0.4°C) for 8 weeks. The combi-
nation of no leaching plus stratification in moist milled sphagnum meoss gave the
greatest germination. In the second experiment, fresh rose seeds from various hybrids
were stratified (2.8°C + 0.4°C for 10-12 weeks) in moist filter paper, milled sphagnum
moss, perlite, sand, or vermiculite. Seeds germinated best when stratified on
sphagnum moss. The third experiment used 9 genotypes and compared stratification
directly in the growing flats and stratification in small containers followed by trans-
planting small germinating seedlings combined with variations in the stratification
media (sand, perlite, sphagnum moss and Sunshine Mix #4). Over all stratification
media and genotypes, germination was not influenced by whether the seed was
stratified directly in the seedling flat/bed or in a small container. However, the process
of transplantation of the delicate germinating seed from the small container to the
flat/bed resulted in greater mortality of the germinating seedlings. The stratification
media affected the germination of the rose seed. Sunshine Mix #4 gave the best
germination as compared to the other media types tested. As expected the germination
of the genotypes varied greatly, ranging from 0.7 to 37.1%.

INTRODUCTION

Poor seed germination is a problem for rose hybridizers. One important factor
contributing to poor germination is the genetic composition of the seed. Consequently,
many breeders keep careful notes on seed set and germination so they can select the
parents that produce the greatest number of seedlings. In addition, seed handling
procedures such as harvesting, stratification, scarification and leaching are important to
maximize germination.

A common method used to increase seed germination in temperate woody
perennials such as apple (Malus Mill.), cherry, peach, plum (Prunus L.), pear (Pyrus L.)
and rose (Rosa L.) is stratification (Jackson and Blundell, 1963; Crossley, 1974; Gill and
Pogge, 1974; Grisez, 1974; Janick et al., 1974). Most of these woody perennials require
only a single, cold stratification treatment, however a few such as black jetbead
(Rhodotypos scandens Thunb. Mak.) blackberry, and raspberry (Rubus L.) showed
increased germination when a warm stratification treatment preceded a cool stratification
treatment (Brinkman, '1974; Rudolf, 1974). Generally, roses require only a single cold
stratification treatment (Semeniuk, 1969).

Woody perennials of the Rosaceae family may be stratified in a variety of media.
Successful germination has been reported for Prunus species following stratification in
perlite, vermiculite, sand, peat or a mixture of sand and peat (Grisez, 1974: Syrbu, 1977;
Seeley and Damavandy, 1985). Stratification in moist perlite has been reported effective
for seeds of apples, pears, apricots, cherries and quince (Seeley and Damavandy, 1985).
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Rose seeds have been stratified in a variety of moist media such as agar (Basye, 1991
unpublished communication), paper towels, peat moss, perlite, sand, vermiculite, and
milled sphagnum moss (Carter, 1968; Benton, 1988). Carter (1968) reported that rose
seed germinated better following stratification in moist peat moss or sand as compared to
stratification in moist vermiculite.

Germination of woody perennial seeds, such as blackberry and raspberry, is also
reported to increase with the use of sulfuric acid as a scarification agent (Brinkman,
1974). Scarification with chemicals (Heit, 1967), physical abrasives (Benton, 1988), or
enzymes (Yambe and Takeno, 1992) has also been utilized to increase rose seed germina-
tion. The use of chemicals and physical abrasives on rose seeds has given conflicting
results (Julin-Tegelman, 1983; Tillberg, 1983; Benton, 1988: Cullum et al., 1990). Recent
reports show that the use of macerating enzymes can stimulate germination of R.
multiflora Thunberg seed (Yambe and Takeno, 1992).

Leaching has also been used to increase germination. In both R. multiflora and R.
rugi)sc; ;thzl;nberg, leaching increased seed germination (Svejda and Poapst, 1972; Yambe
etal., !

This experiment was conducted to determine the effects of leaching and sub-
sequent stratification media selection on the germination of rose seeds.

MATERIALS AND METHODS

During the first experiment, ripe hips of open-pollinated roses from WOB-28, a R.
wichurana Crep. x ‘Old Blush’ hybrid, were collected and seeds were extracted. Within a
2-week period from harvest, cleaned seeds were divided into 3 replications per treatment
with an average of 400 seeds per replication. The seeds for each replication were placed
in cheesecloth bags. Bags were suspended in a 10-gallon tap-water-filled aquarium at
23.5°C £ 0.5°C with constant filtration and aeration. Seeds remained in the water for 0, 3,
7, or 14 days. On the first day the water was changed three times, and thereafter one time
every other day. After seeds were leached, they were placed on either moist milled
sphagnum moss (Mosser Lee Co., 1 part water: 2 parts moss, vol:vol) or Difco agar (0.7%
w/v), then stratified (2.8°C + 0.4°C) in closed plastic containers (6.75” x 6.75” x 2.5”).
Germination initiated during the 8" week of stratification. Seeds were left in the
stratification media, and considered germinated when the primary root was visible.

During the second experiment, rose seeds from several hybrids (Table 1) were
cleaned and stored at room temperature over a two-week period. Subsequently, these
seeds were divided into three replications per treatment. The number of seeds per
replication varied from 110 to 4600 depending on the number of seed available (Table 1).
Since leaching was shown to be detrimental to germination in the first experiment, this
step was omitted. The seeds for each replication were placed in bags made of filter paper
(#4 Brew Rite Coffee Filters, Cone Style, 5.2 cm base, 10.8 cm side). Each replication
was placed into a single bag, except for R. bracteata and Cytology127 seed, which used
three and two bags per replication respectively. The bags were then placed in closed
plastic containers (6.75” x 6.75” x 2.5”) and completely covered with either moist milled
sphagnum moss (Mosser Lee Co., 1 part water: 2 parts moss, vol:vol), moist perlite
(Hortiperl 1 part water:4 parts perlite, vol:vol), moist sand (Play Sand, 3 parts water:5
parts sand, vol:vol), moist vermiculite (Mandoval, type: fine, 1 part water:4 parts
vermiculite, vol:vol), or the filter paper was simply moistened (control) and then stratified
(2.8°C £ 0.4°C) for 10-12 weeks. After the stratification treatment, seeds were placed in
plastic flats (10.75” x 217 x 2.5”) with Sunshine Mix #4 at a depth of approximately 0.3
cm and kept moist by misting intermittently in a greenhouse environment. Seed were
allowed to germinate in the plastic flats over a 5-month period, during which time the
germinated seedlings were counted. The data was analyzed with an analysis of variance
followed by a Duncan’s Multiple Range Test. No fungicides were applied to seeds before,
during or after germination.
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RESULTS AND DISCUSSION

. Although the use of agar for stratification allows easy observation of germination
during stratification, the agar treatment resulted in less than 1/3 of the germination
obseryed when rose seed was stratified in sphagnum moss (Fig. 1). In addition, agar,
especially with seeds that were not leached, often supported fungal and bacterial growth,

of sphagnum moss as a stratification medium. .

The results from the second experiment were a further indication that medium
plays a crucial role in the germination of seed. Of the five media tested, stratification in

temperature differences in the leaching water. Nevertheless, Svejda and Poapst (1972)
report that leaching for 24 hours did not affect or slightly increased germination. In the
first experiment, the shortest leaching period was three days and only used one genotype.
Additional experiments using a wide range of genotypes with different leaching
conditions and leaching times of less than three days should be conducted.

In conclusion, the combination of the two treatments of no leaching and
stratification in sphagnum moss was observed to increase germination versus leaching
plus stratification in agar (Fig. 1). Furthermore, in the absence of leaching, sphagnum
moss was best and perlite intermediate in their propensity to promote germination when
compared to vermiculite, sand or moist filter paper (Table 1).

Literature Cited

Benton, L. 1988. Rose seed germination. Rose Hybridizers Association Newsletter, Fall
No. 3.

Brinkman, K.A. 1974. Rubus L. Blackberry, raspberry, p. 739-743. In: Seeds of woody
plants in the United States. Forest Service, U. S. Department of Agriculture.

Carter, A.R. 1968. Rose rootstocks--performance and propagation from seed. Comb.Proc.
Intl. Plant Prop Society. 19:172-180.

Crossley, J.A. 1974. Malus Mill. Apple, p. 531-534. In: Seeds of woody plants in the
United States. Forest Service, U.S. Department of Agriculture. Agricultural Handbook
No. 450.

Cullum, F.J., Bradley, S.J. and Williams, M.E. 1990. Improved germination of Rosa
corymbifera 'Laxa' seed using a compost activator. Comb. Proc. Intl. Plant Prop. Soc.
40:244-250.

Gill, J. and Pogge, F. 1974. Rosa L. Rose, p. 732-737. In: Seeds of woody plants in the

a United States. Forest Service, U.S. Department of Agriculture. Agricultural Handbook
No. 450.

Grisez, T.J. 1974. Prunus L. Cherry, peach and plum, p. 658-673. In: Seeds of woody
plants in the United States. Forest Service, U.S. Department of Agriculture. Agri-
cultural Handbook No. 450.

Heit, C.E. 1967. Propagation from seed. American Nurseryman. 125(June):10-12, 37-45.

Janick, J., Schery, R., Woods, F. and Ruttan, V. 1974. Plant Science: An Introduction to
World Crops. Second ed. W.H. Freeman and Company. P. 151, 175.

Jackson, G.A.D. and Blundell, J.B. 1963. Germination in Rosa. J. Hort. Sci. 38: 310-320.

Julin-Tegelman, A. 1983. Levels of endogenous cytokinin-like substances in Rosa rugosa
achenes during dormancy release and early germination. Z. Pflanzenphysiol. Bd.

505




111:379-388.

Ma, Y., Crane, C.F. and Byrne, D.H. 2000. Meiotic behavior in a tetraploid rose and its
hybrid progeny. HortScience 35:1127-1131. -

Rudolf, P.O. 1974. Phodotypos scandens (Thunb.) Mak. Black jetbead. p. 713-714. In:

- Seeds of woody plants in the United States. Forest Service, U. S. Department of
Agriculture. Agricultural Handbook No. 450.

Seeley, S.D. and Damavandy, H. 1985. Response of seed of seven deciduous fruits to
stratification temperatures and implications for modeling. J. Amer. Soc. Hort. Sci.
110(5):726-729.

Semeniuk, P. 1969. Specialized techniques for breeding, p. 267-277. In: J.W. Mastalerz
and R.W. Langhans (eds.), Roses. A manual on the culture, management, diseases,
insects, economics and breeding of greenhouse roses. Pennsylvania Flower Growers.
New York State Flower Growers Association, Inc.

Svejda, F.J. and Poapst, P.A. 1972. Effects of different after-ripening treatments on
germination and endogenous growth inhibitors in Rosa rugosa. Can. J. Plant Sci.
52:1049-1058.

Syrbu, LG. 1977. New substrate for seed stratification. Plodovoe Pitomnikovodstvo
Moldavii. Kartya Moldovenyaske, Kishinev, Moldavian SSR:135-137.

Tillberg, E. 1983. Levels of endogenous abscisic acid in achenes of Rosa rugosa during
dormancy release and germination. Physiol. Plant. 58:243-248.

Yambe, Y. and Takeno, K. 1992. Improvement of rose achene germination by treatment
with macerating enzymes. HortSci. 27:1018-1020.

Yambe, Y., Hori, Y. and Takeno, K. 1992. Levels of endogenous abscisic acid in rose

achenes and leaching with activated charcoal to improve seed germination. J. Japan.
Soc. Hort. Sci. 61:383-387.

Tables

Table 1. Stratification media effects on rose seed germination in 2000,

Germination

(percent)
Cultivar Seeds/ Filter  Perlite Sand  Sphagnum  Vermiculite

rep paper moss

[90-69 x Basye's Blueberry]” 300 0.1c 45b l.lc 7.8a 1.7¢
[Purple Parade x 90-69)" 590 0.1b 273a 11.8ab 263 a 15.0 ab
79-333Y 110 0.0b 17.0ab 7.7b 275a 46D
90-737 200 00b 5.7 ab 05b 12.8 a 1.7b
Carefree Beauty 130 0.0b 2.6a 03b 1.3 ab 1.8 ab
Cytology127¥ 1060 020 36a 40a 42a 30a
R. blanda 510 49b 10.7ab 13.5ab 184a 16.7 a
R. bracteata 4600 l.8¢c 368ab 199bc 41.5a 18.1 be
Overall - 09c¢c 135ab 740 17.5a 7.8b

“Mean separation in rows by Duncan's multiple range test. Means within a row followed by the same letter
are not significantly different at the 5% level.

‘The genotypes 90-69 and 90-73 are siblings from the cross between Basye's Blueberry and 86-7. Th_us
these tetraploid roses are complex hybrids that include parentage from commercial roses and various wild
diploid (R. wichuraiana Crep. x R. rugosa rubra Hort. from 86-7) and tetraploid (Rosa carolina L. and
Rosa virginiana alba Mill.) species (Ma et al., 2000). 79-333 is a complex tetraploid hybrid with R.
carolina and several commercial hybrid teas and polyanthas in its parentage. Cytology 127 is a tetraploid
form of R. bracteata Wendl.,
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Fig. 1. Leaching and stratification media effects on WOB 28 rose seed germination. The
bars above and below the data points indicate standard deviation (95% level).
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