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Abstract

Panicle hydrangeddfydrangea paniculatais a potential source of cold hardiness that is needed for improvement of bigleaf hydrangea
(H. macrophylla. Seeds have been produced ftdnmacrophyllax H. paniculatacrosses, but seedlings derived from the few seed that
germinated died at a very young age. The objective of this study was to investigate the use of in ovolo embryo cultwrargrthred
interspecific hybrid. Six media, which differed in basal media formulation and sucrose concentration, were testedasirogphylla
intraspecific ovules collected 3 to 4 and 5 to 6 weeks after pollination. The highest percent germination for both timegseripds
obtained on Gamborg’s B-5 medium supplemented with 2% sucrose; therefore, this medium was chosen fottutiacraghylla
x H. paniculataovules. Plants germinated from interspecific ovules cultured 3 to 6 weeks after pollination, but all died before forming
two sets of true leaves. A slow-growing bacterial contamination that was present in many of the interspecific culturasedetbessit
elimination of cultures initiated 7 to 8 weeks after pollination, and may have been at least partially responsible fdr tfi¢hdea
putative hybrids. A broad-spectrum biocide/fungicide was found to be 100% effective in controlling this endogenous contgminant,
thereby allowing older ovules to be cultured. Putativenacrophyllax H. paniculatahybrids have been obtained from ovules cultured
9 to 10 weeks after pollination.

Index words: interspecific hybridization, embryo rescue, in ovulo embryo culture, ovule culture, breeding, hydrangea.
Species used in this studybigleaf hydrangeaH. macrophylla(Thunb. ex J.A. Murr.) Ser.); panicle hydrangdaganiculataSieb.).

Significance to the Nursery Industry growth,. are often damaged by unusually cold Winters_ and
Hybridization between bigleat macrophylld and late spring freezes. While rated as hardy to USDA hardiness

panicle H. paniculatg hydrangea is being pursued for the zone 6 cold damage Trequef!“y results in diminished flow-
purpose of producing a cold-hardy hydrangea with brightly ©rng inH. macrophyllain locations as warm as USDA zone
colored flowers. Crosses between the two species have re-/ (2)- . . .

vealed that seed is producedHifmacrophyllais used as the Development of an interspecific hybrid betweln

maternal parent, but seedlings from the few seed that germi-MacrophyllaandH. paniculata or panicle hydrangea, may
nate die at a very early age. In vitro embryo rescue proce- serve as a means to combine cold-hardiness with floral color.

dures have been successful in a number of genera for recovVhile H. paniculatasets flower buds on new wood and is

ering interspecific hybrids that otherwise die due to embryo C0ld-hardy to zone 3, its white to pale-pink flowers lack the

weakness or abortion. The purpose of this study was to evaly-visual impact of the bright k_)lue to pink inflorescencesiof
ate the use of an embryo rescue procedure for recovering macrophylla Numerous reciprocal crosses between the two

macrophyllax H. paniculatahybrids. Putative interspecific ~ SPecies have been made (6). Seed were produced only when
hybrids were obtained froi. macrophyllax H. paniculata H. macrophyllawas used as the maternal parent; most of
ovules grown on a tissue culture media. If hybridity of these these seed_ did not germinate. The few seedlings that were
plants is verified, they will be used to produce a new type of obtained died either at the cotyledonary stage or while the

hydrangea that combines cold hardiness with brightly col- first true leaves were expanding.
ored flowers. Such a plant would have a high visual impact I Vitro embryo rescue procedures have been used to fa-
in landscapes, public and private gardens, and garden cenCilitate the recovery of interspecific hybrids of many genera

ters, and would benefit growers, landscape professionals andL» 7)» @nd have recently been used to recover a puthtive
home gardeners. g pep macrophyllax H. arborescensybrid (4). Hybrid embryos

often resume growth and develop into normal plants when

removed from ovules and placed on an aseptic nutrient me-

) ) ) o dia. In some cases entire ovules have been placed into cul-

A lack of cold-hardiness, especially in floral buds, limits  yre and hybrid plants recovered; this procedure is known as
the growing range of bigleaf hydrangdd. (macrophyll3. in ovolo embryo culture.

The inflorescences, which are set on the previous year's The objective of this study was to develop an embryo res-
cue procedure for the recovery df macrophyllax H.
paniculatahybrids. Since the small sizeldfdrangeaseeds
makes excision of embryos impractical, entire ovules were

'Received for publication December 3, 1999; in revised form January 12, placed into culture. To ensure that sufficient viable embryos

aooo. Thrislr2§§?Ligcr}r¥zaslf2LJgg?(jS ti;‘egf“;\lt\% 2 girtaé”ég’gmvv:gf#“t‘éf'ljc would be present to adequately evaluate media formations at

Zgggsa.;\(/:lention of t’rade"names of com}ner(;ial product’s inthe pgblic’ation is different Stag_es_ Qf embryo matumy’. Intraspe_CIfIC Crosses Were

solely for the purpose of providing specific information and does not imply Used for the initial study. Information obtained from the in-

recommendation or endorsement by the U.S. Department of Agriculture.  traspecific cultures was subsequently applied to interspecific
2Research Geneticist. ovules.

Introduction
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Materials and Methods to establish cultures on two plates of each of six media. Cul-

Plant materialsThe following cultivars were used in one  tures were placed in a 25C (77F) incubator. To reduce the
or more of the experiments of this stuéty:macrophyllaf. _pOSS|b|I|ty of precocious germination, the cultures were kept
macrophylla‘All Summer Beauty’, ‘Horben’, Marechal in the dark for the first 2 weeks of culture, and then given a
Foch’, ‘Masja’, ‘Pia’; H macr(;phyllaf ’normalis 16-hour light, 8-hour dark photoperiod. The experiment was
‘Blaurﬁeise’ ‘BIl,Jebird" ‘Fésan' ‘Kardinal’. ‘Taube’H. repeated with ovules that were collected 5 to 6 weeks after
macrophyllasubspserrata‘Blue Billow’, ‘Tokyo Delight’; pollination. _ » o
and H. paniculata‘Brussels Lace’, ‘Pink Diamond’, Six media formations, consisting of two basal media in
‘Tardiva’, and ‘Unique’. Plantsvere grown in #7 or #15 combination with three concentrations of sucrose, were tested

containers outside under 60% shade. Just prior to making!n Poth experiments. Basal media were Murashige and

crosses, plants were brought into a greenhouse covered withPk009's (MS; 5) and Gamborg's B-5 (3). Sucrose concen-
65% shadecloth. Plants remained in the greenhouse until alltrations tested were 2%, 8%, and 12%. Media were solidi-
ovules were collected for culture. fied with 0.9% agar and poured into 15 x 100 mm petri dishes.
Cultures were examined approximately every 2 weeks for
Controlled pollinationsSterile flowers were removed from  the presence of plantlets. Number of germinated ovules, along
inflorescences to be used as females prior to opening of theWith total number of ovules cultured, was recorded for each
fertile flowers. Any open flowers, along with all extremely ~culture 13 weeks after pollination. All contaminated ovules
immature fertile flowers, were removed. After the petals and Were eliminated from the study, unless the contaminant did
anthers of all remaining fertile flowers were removed using not interfere with germination. Data were converted to per-
a pair of fine-tipped forceps, the inflorescence was securely C€nt germination, and arcsin transformed when necessary to
covered with a breathable plastic bag. correct for variance heterogeneity.
Inflorescences to be used as males in crosses were also
bagged prior to flower opening. A single pollination of each  Interspecific experiment #The objective of this experi-
flower was made 1 to 4 days after emasculation. For pollina- ment was to evaluate the germination of ovules obtained from
tions, flowers with newly dehisced pollen were removed and H. macrophyllax H. paniculatacrosses and cultured at dif-
used immediately. The bag was removed from the inflores- ferent stages of development on the medium that produced
cence of the maternal parent, and the dehiscing anthersthe highest germination rate in intraspecific ovules. Inter-
touched directly to the exposed stigmas of the emasculatedspecific crosses were made during summer 1998 and 1999,
flowers. The bag was placed back over the inflorescence, using the same procedure as the intraspecific crobses.
where it remained for another two to three weeks. macrophyllawas used as the maternal parent in all crosses.
Crosses were grouped into sets, with each set consisting of
Intraspecific experimentsThe purpose of these experi- crosses that were made between the same parental cultivars
ments was to develop an in ovolo culture procedure and iden-on the same day. Two weeks after pollination, a count was
tify a medium that could be used for supporting the growth made of number of ovaries that remained on the plants. Half
of immatureHydrangeaovules. Two experiments were con-  of the ovaries of each set were collected for culture 3 to 4
ducted to determine the effectiveness of six media on germi- weeks after pollination; the remaining ovaries were collected
nation ofHydrangeaintraspecific ovules. Each experiment 5 to 6 weeks after pollination. THe. macrophyllax H.
used the same explant sources and media, but differed in agganiculatagenotypes, along with the number of ovaries col-
of ovules cultured. lected at each culture date, were: ‘Pia’ x ‘Unique’, 6; ‘Pia’ x
Eight sets of controlled pollinations were made between ‘Brussels Lace’, 6; ‘Fasan’ x ‘Pink Diamond’, 4; ‘Taube’ x
H. macrophyllacultivars during summer 1998. All of the ‘Brussels Lace’, 24; and, ‘Blaumeise’ x ‘Brussels Lace’, 24.
crosses of each set were made on the same day. The followOvules were cultured and data collected as described for the
ing genotypes made up the eight sets of crosses: ‘All Sum- intraspecific hybridizations with the exception that only one
mer Beauty’ x ‘Bluebird’; ‘Blaumeise’ x ‘Bluebird’; ‘Blue- medium, B-5 with 2% sucrose, was utilized. As many ovules
bird’ x ‘Tokyo Delight’; ‘Horben’ x ‘Blue Billow’; ‘Marechal as possible were cultured from the ovaries collected 3 to 4
Foch’ x ‘All Summer Beauty’; ‘Masja’ x ‘Bluebird’; ‘Pia’ x weeks after pollination. For the ovules cultured 5 to 6 weeks
‘Blue Billow”; and, ‘Pia’ x ‘Bluebird’. At least 50 crosses of  after pollination, in which two types of ovules could be dis-
each genotype were made to ensure that sufficient ovariestinguished, all of the large opaque white ovules were placed
would be available for establishing the cultures of the in- into culture. Because it was often difficult to separate the
traspecific experiments. small translucent ovules from the large opaque ovules, a few
The first experiment was designed as a randomized com- of the smaller ovules were also included in the cultures initi-
plete block, with eight genotypes, six media, and two repli- ated 5 to 6 weeks after pollination. These were not included
cations. Twelve ovaries of each genotype were collected 3 toin the analysis of the number of ovules cultured.
4 weeks after pollination. Ovaries were surfaced disinfected
for 1 minute in 70% ethanol, followed by 10 minutes in 1% Interspecific experiment #Z he objective of this experi-
sodium hypochlorite, and then rinsed twice in sterile distiled ment was to evaluate the use of a broad-spectrum biocide/
water. Ovaries were sliced open longitudinally under a ste- fungicide for reducing or eliminating endogenous contami-
reomicroscope in a laminar flow hood. Using a scalpel and nation inHydrangeain ovolo embryo cultures. The experi-
fine-tipped forceps, as many ovules as possible were removedment utilized the following genotypes: ‘Blaumeise’ x ‘Pink
from the ovary and placed onto the surface of a plate of me- Diamond’; ‘Kardinal’ x ‘Brussels Lace’; ‘Kardinal’ x ‘Pink
dium. All cultured ovules from an individual ovary were Diamond’; ‘Kardinal’ x ‘Unique’; and, ‘Pia’ x ‘Tardiva’'.
placed on the same plate of media, which served as the ex-These crosses were made during summer 1999, using the
perimental unit of the experiment. Each genotype was used procedure described for the intraspecific crosses.
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Table 1. Mean squares (MS) from analyses of variance for effects of
media and genotype on percent germination ¢i. macrophylla
intraspecific ovules cultured 3 to 4 and 5 to 6 weeks after
pollination.

Source df MS F P

3 to 4 weeks after pollination:

media 5 322 2.9 0.02
genotype 7 172 1.6 0.17
media x genotype 35 74 0.7 0.89
error 48 110

5 to 6 weeks after pollination:

media 5 5970 36.2 <0.01

genotype 7 1540 9.3 <0.01

media x genotype 35 227 14 0.15
error 48 165

Ovaries were collected 62 to 70 days after pollination,
surface disinfected and sliced open in a laminar flow hood.
All large milky white ovules were excised and placed onto
media. Twenty-five ovules from multiple ovaries of each
genotype were placed onto each petri dish of media.
Gamborg’s B-5 medium with 2% sucrose was supplemented
with 0, 0.05, and 0.1 % (v:v) Plant Preservation Medium
(PPM™; Plant Cell Technology, Inc., Washington, DC). The
experiment was replicated four times. Cultures were incu-

bated as described for the intraspecific experiment. Cultures
were scored for the presence of contaminated ovules six

weeks after they were initiated. Number of germinated ovules
in each petri dish was counted at the same time.

Statistical analyse®ata were analyzed using the general
linear model of SigmaStat statistical software, version 2.03
(SPSS Inc., Chicago, IL). When significant (P = 0.05) differ-
ences among treatments were observed, treatment means we
separated by Fisher’'s LSD test.

Results and Discussion
Intraspecific experimentdNeither genotype nor media x

were first observed emerging from the cultured ovules 6
weeks after being placed into culture, which corresponds to
9 to 10 weeks after pollination. Plants were produced from
all of the genotypes.

Hydrangeaovaries contain numerous small ovules. At 3
to 4 weeks after pollination, ovules were difficult to separate
from surrounding maternal tissue and from each other. Iden-
tification of an embryo in these ovules was not possible us-
ing a stereomicroscope. A preliminary experiment indicated
that excision oH. macrophyllaovules from ovaries sooner
than 3 weeks after pollination was extremely difficult, and
that the cultural conditions tested in this study were insuffi-
cient to allow development of ovules younger than 3 weeks
of age.

Highly significant differences among media were observed
for cultures initiated 5 to 6 weeks after pollination (Table 1).
As with ovules cultured 3 to 4 weeks after pollination, ger-
mination was greatest among ovules cultured on B-5 me-
dium with 2% sucrose (Table 2). Over one-third of the ovules
cultured on this medium germinated. Germination was higher
on media that contained 2% sucrose than on media with 8%
or 12% sucrose. A few plants were observed in these cul-
tures when they were removed from dark to light conditions,
which was 2 weeks after the cultures were initiated, or 7 to 8
weeks after pollination.

Highly significant differences among genotypes were also
present for percent germination of ovules cultured 5 to 6
weeks after pollination. The two genotypes that utilized ‘Pia’
as the maternal parent had significantly higher germination
rates than did the other genotypes, with the exception of
‘Bluebird’ x ‘“Tokyo Delight’ (Table 3). The genotypes re-
sponded similarly to the media, as evidenced by the lack of a
significant media x genotype interaction.

By 5 to 6 weeks after pollination, ovules were larger and
easier to excise from ovaries than those cultured 2 weeks
earlier. Most of the ovules were an opaque milky white color,

'But a few translucent ovules were also observed. The trans-

lucent ovules were considerably smaller than the opaque
white ovules. A few ovaries that were not needed for the cul-
tures were collected 5 to 6 weeks after pollination and the
two types of ovules examined for the presence of an em-

genotype interaction had a significant effect on germination bryo. When a small hole was made in one end of large white
of H. macrophyllaovules cultured 3 to 4 weeks after polli- ovules and pressure applied to the other end, the embryo could
nation; however, there was a significant media effect (Table be extracted from these older ovules. This embryo was milky-
1). B-5 medium with 2% sucrose was the most productive of white in color, and could be identified by its color and opaque
the media tested, with 13% of the ovules cultured on this appearance while still inside the ovule. There was no evi-
medium germinating (Table 2). There were no significant dence of an embryo in any of the small translucent ovules.
differences in germination among the other five media. Plants Although none of the small translucent ovules that were

Table 2.  Effect of media on germination oH. macrophyllaintraspecific ovules cultured 3 to 4 and 5 to 6 weeks after pollination.
Weeks after pollination

3to4 5t06
Media Number ovules cultured Germination (%Y Number ovules cultured Germination (%)
B-5, 2% sucrose 774 13.1a 699 34.8a
B-5, 8% sucrose 837 3.7b 728 11.1c
B-5, 12% sucrose 845 1.9b 73 3.6de
MS, 2% sucrose 791 2.4b 724 21.1b
MS, 8% sucrose 797 2.4b 720 7.6cd
MS, 12% sucrose 773 1.0b 692 1.8e

“Mean separation within columns using Fisher’s LSD test (P = 0.05).
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Table 3. Effect of genotype on germination ofl. macrophyllaintraspecific ovules cultured 5 to 6 weeks after pollination.

Genotype Number of ovules cultured Germination of cultured ovules (%6)
‘All Summer Beauty’ x ‘Bluebird’ 544 14.2bc

‘Blaumeise’ x ‘Bluebird’ 474 5.3d

‘Bluebird’ x ‘Tokyo Delight’ 700 19.5ab

‘Horben’ x ‘Blue Billow’ 315 9.3cd

‘Marechal Foch’ x ‘All Summer Beauty’ 563 6.7d

‘Masja’ x ‘Bluebird’ 265 7.5d

‘Pia’ x ‘Blue Billow’ 899 22.9a

‘Pia’ x ‘Bluebird’ 536 21.1a

“Mean separation within columns using Fisher’s LSD test (P = 0.05).

placed into culture germinated, they are included in the counts contamination problem persists and/or if there is a need to
of total numbers of ovules cultured presented in Table 2. Itis culture interspecific ovules later than 5 to 6 weeks after pol-
likely that these small ovules represent either unfertilized lination.
ovules or ovules in which the embryo died at a very early  Based on these results of the intraspecific experiments, B-
stage of development. 5 medium with 2% sucrose was chosen for culturél.of
Plants obtained from both intraspecific experiments were macrophyllax H. paniculataovules collected 3 to 6 weeks
normal in appearance. Shortly after germination, root sys- after pollination. This was the most productive of the six
tems developed in the medium. Twenty-four plants from each media tested for intraspecific ovules cultured 3 to 4 and 5 to
of the intraspecific experiments were removed from culture 6 weeks after pollination. However, improvements in this
two to three weeks after the cultures were scored for germi- media may be needed for interspecific ovules, especially if
nation, and planted into potting soil in a greenhouse. All of there is a need to rescue embryos at a very early stage of
these plants were obtained from petri dishes in which there development. Young embryos generally require culture me-
was no contamination. All of these intraspecific plants sur- dia with high sucrose levels (1, 7). At early stages of embryo
vived and developed into normal-appearing mature plants. development, the sucrose serves not only as a carbon source,
Most of the plants that were not removed from culture con- but also as an osmotic stabilizer. Fbrmacrophyllaovules
tinued to grow until the medium was exhausted, eventually placed into culture 3 to 4 weeks after pollination, media with
filling the medium with roots and often breaking the seal on 8 and 12% sucrose were not superior to those with 2% su-
the petri dish. crose. It is possible that these young ovules had an initial
The only major contaminant that was observed in either need for high levels of sucrose, but that high sucrose con-
of the intraspecific experiments was a slow-growing pink- centrations in the medium became detrimental to the em-
colored bacterium that appeared to be associated with thebryo as it matured in culture. A two-stage media procedure,
surface of the ovules. Many cultures had one to a few ovulesin which ovules are initially cultured on high levels of su-
that were contaminated with this organism, but it did not crose, but later transferred onto a medium with low sucrose
spread to other ovules on the same petri dish. None of thelevels, may increase germination of ovules cultured 3 to 4
ovules that were heavily covered with this organism germi- weeks after pollination. Addition of natural extracts, such as
nated; however, seedlings emerged from ovules in which a coconut milk and casein hydrolysate, to the medium may
lower level of contamination appeared to be present. Thesealso be beneficial to the rearing of youthgdrangeaovules.
seedlings quickly became covered with the bacterium, and Manipulation of nitrate-to-ammonium levels in the medium
did not appear to grow as vigorously as those seedlings thatmay result in increased ovule germination, not only of very
were not contaminated. Experiments with ovules collected 7 young ovules, but also of ovules cultured 5 to 6 weeks after
to 8 weeks after pollination were originally planned as part pollination.
of this study, but were eliminated because of excessive con-
tamination. Methods for controlling endogenous contami-  Interspecific experiment #Germination occurred in all
nants inHydrangeacultured ovules may be needed if this five H. macrophyllax H. paniculatagenotypes cultured both

Table 4. Germination of H. macrophyllax H. paniculataovules cultured 3 to 4 weeks and 5 to 6 weeks after pollination.

3 to 4 weeks after pollination 5 to 6 weeks after pollination
Germination (%) Germination (%)

Genotype No. ovules No. ovules No. ovules No. ovules
(H. macrophyllax H. paniculata)  cultured Mean t s.e. Range germinated cultured Mean * s.e. Range germinated
‘Blaumeise’ x ‘Brussels Lace’ 562 6.9+16 0 -333 28 270 115+24 0-33.3 27
‘Fasan’ x ‘Pink Diamond’ 53 18.1 £ 4.8 9.1-30.8 9 19 16.1 £11.8 0-50.0 2
‘Pia’ x ‘Brussels Lace’ 235 54+14 0 -10.0 14 129 6.6 +1.6 0-12.0 9
‘Pia’ x ‘Unique’ 239 43+15 0 -10.3 10 123 8624 0-16.0 12
‘Taube’ x ‘Brussels Lace’ 525 8.6 +1.3 0 -227 43 262 151+29 0-50.0 42
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Table 5. Mean squares (MS) from analyses of variance of effects of biocide concentration and genotype on contamination and gextioin of H.
macrophyllax H. paniculataovules cultured 9 to 10 weeks after pollination.

Contamination Germination
Source df MS F P MS F P
biocide 2 4.267 76.80 <0.01 34.67 10.89 <0.01
genotype 4 0.0583 1.05 0.39 3.892 1.22 0.31
biocide x genotype 8 0.0583 1.05 0.41 2.367 0.74 0.65
error 45 0.0556 3.178

3 to 4 and 5 to 6 weeks after pollination (Table 4). Mean heavily contaminated. Plants that germinated from contami-
germination for ovules cultured 3 to 4 weeks after pollina- nated ovules became covered with the bacterium. Plants ger-
tion ranged from 4.3% in ‘Pia’ x ‘Unique’ to 18.1% in ‘Fasan’ minated from non-contaminated ovules in petri dishes in
x ‘Pink Diamond’. For ovules cultured 5 to 6 weeks after which the bacterium was present were transferred to fresh
pollination, germination ranged from 6.6% in ‘Pia’ x ‘Brus- media in an effort to prevent their contamination; however,
sels Lace’ to 16.1% in ‘Fasan’ x ‘Pink Diamond'. in most cases the bacterium was soon observed on the fresh
Ovules collected from interspecific crosses 3 to 4 weeks medium. These plants did not develop root systems and even-
after pollination were very small and difficult to excise from tually died. A few plants from the contaminated cultures were
the ovary. It was not possible to determine if an embryo was transferred to soil and placed in a growth chamber. These
present in any of the 3- to 4-week old interspecific ovules. plants were small and lacked roots; they either died immedi-
Two types of ovules were observed in ovaries collected 5 to ately, or remained green for a few weeks and then died. It is
6 weeks after pollination. One was larger, with an opaque not known what part, if any, the contaminant played in the
milky-white color, while the other was smaller and translu- death of the contaminated plants. While the bacterium was
cent. As discussed earlier, both types of ovules were alsonot lethal to contaminated plants in the intraspecific experi-
observed in intraspecific ovaries, but the small translucent ments, it seemed to negatively affect their vigor. The plants
form occurred at a higher frequency in the interspecific ova- obtained from the interspecific ovules may have been much
ries. As with the intraspecific ovules, an embryo was ob- weaker than those from the intraspecific ovules, and thus
served inside the large white ovules. None of the small trans- more susceptible to damage from the contaminant.
lucent ovules that were inadvertently included in the cultures  Survival problems were also encountered among plants
germinated; as mentioned earlier, these were not included ingerminated from non-contaminated cultures. Many of the
the counts of total number of ovules cultured presented in plants died shortly after germination. Others developed one
Table 4. The ability to distinguish between these two types to two sets of true leaves before either dying or forming cal-
of ovules in ovaries collected 5 to 6 weeks after pollination, lus tissue on stems and leaves. A few plants were removed
and to selectively culture primarily the large white ovules, from culture prior to callus formation, planted in soil, and
resulted in lesser numbers of ovules being placed into cul- placed in a growth chamber. Similarly to plants transferred
ture 5 to 6 weeks after pollination than at 3 to 4 weeks after to soil from contaminated cultures, these either died imme-
pollination. For this reason, a comparison of germination rates diately or grew very slowly for several weeks and then turned
between the two time periods may not be valid. brown and died. None of the plants obtained from any of
A contamination problem was encountered in this experi- these interspecific cultures developed more than two full sets
ment. Over 50% of the petri dishes contained one or more of leaves before dying.
ovules that were contaminated with the pink bacterium ob-
served in intraspecific cultures. Many of the cultures con-  Interspecific experiment #2PM™ is marketed as a broad-
tained only one to a few contaminated ovules, and the con- spectrum biocide/fungicide specifically for use in plant tis-
tamination did not appear to move quickly throughout the sue cultures. Manufacturer's recommendations for concen-
medium. In addition, many of the lightly contaminated ovules tration of this biocide needed in media for controlling en-
germinated; therefore, cultures contaminated with the pink dogenous contaminants range from 0.05 to 0.2% v:v. A pre-
bacterium were discarded from the study only if they were liminary experiment indicated that rates as low as 0.1% are
effective in controlling contamination kydrangeacultured
ovules; therefore 0.05 and 0.1% concentrations were evalu-
ated for their effect on endogenous contamination and ger-

Table 6.  Effect of Plant Preservation Media (PPM™) on contamina- mination of in ovolo embryo cultures éf. macrophyllax

tion and germination of H. macrophyllax H. paniculataovules H. paniculata

cultured 9 to 10 weeks after pollination. There were highly significant differences among biocide
PPM Contaminated Number plants concentrations for number of dishes of media in which con-
concentation cultures germinated per 25 tamination was present, but neither genotype nor biocide x
(%, v:v) (%) ovules cultured genotype interaction was significant (Table 5). Eighty per-

cent of the petri dishes containing media without the biocide

8.05 8%?) ‘1"_2?) were contaminated with a pink bacterium (Table 6). In con-
0.10 ob 1.8b trast, no contamination was observed in any of the ovules

cultured on media containing either 0.05 or 0.1% concentra-
ZMean separation within columns using Fisher’s LSD test (P = 0.05) tions of the biocide.
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Within the contaminated cultures, the number of contami- cultivars have been observed to suffer from a similar fate
nated ovules ranged from 1 to 21, with a mean of 8 contami- due to endosperm inbalance (R. J. Griesbach, personal com-
nated ovules per contaminated culture. Plants obtained frommunication). It may be possible to rescue these weak seed-
non-contaminated ovules that were grown in petri dishes in lings through the use of in ovolo embryo culture.
which some of the other ovules were contaminated were trans- The abnormalities that were common among plants ger-
ferred to fresh media. While there was no evidence of con- minated fromH. macrophyllax H. paniculataovules cul-
tamination on these plants while they were in the original tured 3 to 6 weeks after pollination were rare among the plants
dish of media, the pink bacterium quickly became notice- obtained from ovules cultured 9 to 10 weeks after pollina-
able on the new medium. Either the contaminant was spreadtion. This was true for plants obtained from both contami-
from contaminated to non-contaminated ovules during the nated and non-contaminated cultures, and for those grown
transfer or it was present, but not noticeable, before the trans-in the presence or absence of the biocide. Of the 148 plants
fer to fresh media. None of the contaminated plants have germinated in this experiment, only five have developed cal-
died, but appear less vigorous than those that are not condus tissue, and none have died in culture. It appears that em-
taminated. Plants were also transferred from biocide-con- bryos produced froral. macrophyllax H. paniculatacrosses
taining media to fresh Gamborg’s B-5 medium without the continue to develop in vivo for at least 9 to 10 weeks after
biocide. No contamination was observed on these plants; pollination, and that the medium provided to the 3 to 6 week-
therefore, it appears that PPM™ may have been effective inold ovules in the first interspecific experiment was inferior
eliminating, rather than just suppressing, the bacterial con- to in vivo conditions for the growth and development of the
taminant. Other antibiotics may also be effective in control- ovules. Further media modifications and/or the culture of
ling endogenous contamination bifydrangeacultured ovules collected later than 10 weeks after pollination may
ovules, but have not been tested. increase the number and vigor of plants obtained fiym

Biocide level had a significant effect on number of plants drangeain ovolo embryo cultures.
germinated from cultured ovules, but neither significant geno-  Plants with up to four sets of true leaves and small root
type nor biocide x genotype interaction effects were observed systems are presently growing in culture. There are no gross
(Table 5). Over twice as many ovules germinated on media morphological differences between seedlingsHof
without PPM™ as on media that contained either 0.05 or macrophyllaandH. paniculatathat can be used as evidence
0.1% PPM™ (Table 6). Although the use of PPM™ resulted of hybridity in these seedlings; however work has been initi-
in a reduction in germination of the cultured ovules, the plants ated on the development of molecular markers that will as-
that germinated in the presence of PPM™ did not exhibit sist in the analysis of the hybrid status of plants obtained
any obvious symptoms of phytotoxicity. Concentrations of from in ovolo embryo cultures dfi. macrophyllax H.
PPM™ [ess than 0.05% should be tested for effect on con- paniculata
tamination and germination. Use of PPM™-containing me-
dia for a short, initial culture period, followed by a transfer
to PPM™-free media may also provide a means of control-
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