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Abstract

The effect of frequency and timing of hand pollinations on seed set in flowering dog@ooai$ floridal.) was studied. Six hand
pollination treatments and an open-pollinated control were included in this study. The hand pollination treatments, sédatoutili
emasculated flowers, were performed over a 12-day period beginning with the opening of the first flowers. All open flawérewith
inflorescences of an individual plant were pollinated daily, every other day, every third day, every sixth day, on day Groaiéy 12
only. The experiment was repeated 10 times. There were significant differences among treatments for both percentagentasldres
setting seed and mean number of seed produced per inflorescence pollinated. Daily or every other day pollinations prficactyl sign
more seed and had more inflorescences setting seed than did the two treatments that involved a single pollination.dratyor effici
which was measured as number of seed set divided by number of days on which pollinations were made, was greatest fatthe treatm
that utilized two pollinations over the course of the study. Assuming that flower numbers are not limited, pollinatingitifosasnence
twice is recommended for producing the most seed from controlled crosses of flowering dogwood.

Index words: breeding, seed set.

Species used in this studylowering dogwood Cornus floridaL.).

Significance to the Nursery Industry sive, require no special enclosures and may be more practi-

Development of pest-resistant flowering dogwood culti- €2 \r/1vhen dleali_ng W1Et|h large nulgnbersfof genotypes. dif
vars would benefit the nursery industry by reducing the costs 1 "€ €valuation of large numbers of progeny Is required |
associated with pest control. Developing new cultivars t_he chances of recovering plants W'.th a deSIr_abIe comb_ma—
through plant breeding requires making controlled pollina- tion of characteristics are to be maximized. Since flowering
tions between selected individual plants. Since dogwood in- d0gwood has a short flowering period, hand-pollination tech-
florescences contain 20—30 flowers that open over a 2- to 3-Nidues are needed that will generate the greatest number of
week period, it is important to determine when to pollinate seeds from the smallest time and labor expenditures. Studies
so as to achieve maximum seed set with minimum labor ex- Nave indicated that. floridais highly self-sterile (4); there-
penditure. This study investigated the effect of single and fore, emasculation of flowers to prevent self-pollination when
multiple hand-pollinations on seed set in flowering dogwood. conducting hand-pollinations is probably not necessary. Itis
It was found that daily or every other day pollinations of all N0t known when or how long stigmas are receptive, although

open flowers within individual inflorescences produced the It Nas been reported that each of the 15-35 flowers of a flow-

greatest number of seeds. Pollinating each inflorescence on€/iNg dogwood inflorescence remain open for six to eight

the 8" and 12 day of flowering, however, was the most la- days (3). Approximately 40% of the flowers of an inf]ores-
bor-efficient treatment. If the number of inflorescences avail- cencke erfrle ob_servebd to open_dlurlng eac?ﬂof the first two
able for pollination is not a limiting factor, the total number WE€kKs of flowering, but no spatial pattern of flower opening

of seeds produced during a breeding season can be increasetPuld be discerned (Reed, unpublished data). .
by applying pollen twice to each inflorescence. Conversely, | 1€ purpose of this study was to develop a labor-efficient
if inflorescence number is limiting, applying pollen to each hand-pollination technique for flowering dogwood. The ef-

inflorescence every other day during the breeding season carjeCt Of multiple applications and the timing of single appli-
increase seed set. Use of the information obtained in this studyCations of polien on seed set were investigated.
in dogwood breeding projects will reduce the time needed to _
develop genetically improved flowering dogwood cultivars. Materials and Methods
The effects of timing and frequency of pollination were
Introduction tested using field- and container-grown plantsGafrnus

Flowering dogwood@ornus floridd is subject to several florida ‘Cherokee Chief’, ‘Cherokee Brave’, ‘Cherokee Prin-

disease and insect problems (5) that could best be controlledc€SS"» and ‘Barton’. Six hand-pollination treatments and an
by the development of pest-resistant cultivars. Development open-poll!nat_ed control were mpluded in th'.s study. Each
of improved cultivars through breeding requires making con- nand-pollination treatment consisted of five inflorescences
trolled pollinations. While bee-mediated controlled pollina- ©N &n individual plant, all of which were pollinated with fresh
tions have been reported for flowering dogwood (1), they pollen from one of the three other cultivars in the experi-
require special enclosure facilities for each pair of parental Ment. To applyollen, newly dehisced anthers were held with

cultivars or selections. Hand-pollinations, while labor inten- fine-tip_pe_d forc_eps and touched directly to all eqused stig-
mas within an inflorescence. All open flowers within an in-

florescence were pollinated during each pollination event,
regardless of whether they had been previously pollinated.
'Received for publication February 10, 1999; in revised form May 21, 1999. To eliminate contaminant pollinations, inflorescences were
2Research Geneticist. covered with breathable plastic bags both prior to flower

92 J. Environ. Hort. 17(2):92-94. June 1999

$S900E 981) BIA §1-/0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-pd-awiid//:sdiy woll papeojumoc]



opening and following pollination. Flowers were not emas-
culated. The open-pollinated control consisted of five inflo-

rescences that were marked with tags prior to flower open-

Daily (Treament A) or everyother day (Treatment B)
pollinations resulted in more seed per inflorescence polli-
nated than did single applications of pollen (Treatments E

ing, but were neither bagged nor subjected to hand-pollina- and F). However, there were no differences in numbers of

tions. The experiment was repeated 10 times.

Controlled pollinations were made every day (Treatment
A), every other day (Treatment B), every third day (Treat-
ment C), every sixth day (Treatment D), and one time only

(Treatments E and F). Treatments A, B, C, and D were per- number of seed produced were greater when inflorescences

formed over a 12 day period, with day 1 being the first day in
which open flowers were observed in half of the inflores-
cences in the open-pollinated control (Treatment G). For

seed produced between the open-pollinated control and any

of the hand-pollination treatments. Only one seed was pro-
duced from the 100 bagged, unpollinated inflorescences.
Both the number of inflorescences setting seed and the

were pollinated daily or every other day than when they re-
ceived a single application of pollen. Two or three pollina-
tions over the 12-day period, however, were just as effective

Treatment E, pollinations were made only on day 6, whereas as daily or every other day pollinations. This indicates that

in Treatment F they were made only on day 12. A complete
set of treatments, Traments A though G, was performed

the maximum number of seeds that could be supported by
the plants was achieved from two to three pollinations, and

on each plant used in this study; all of the treatments on anthat any additional pollinations were unnecessary. Outcross-

individual plant were pollinated using the same pollen source.
The following combinations served to make up the 10 repli-
cations of the study: ‘Barton’ x ‘Cherokee Brave’ (2x);
‘Barton’ x ‘Cherokee Chief’; ‘Barton’ x ‘Cherokee Princess’;
‘Cherokee Brave’ x ‘Cherokee Chief’; ‘Cherokee Chief’ x
‘Cherokee Brave’; ‘Cherokee Princess’ x ‘Cherokee Brave’
(2x); and, ‘Cherokee Princess’ x ‘Barton’ (2x).

ing hermaphrodites, especially those with fleshy seeds, pro-
duce many more flowers than seeds (2, 6). Thus, it is not
surprising that daily pollinations did not result in more seed
than the other multiple, but less frequent, pollination treat-
ments. Single pollinations, on the other hand, did not pro-
duce a maximum number of seeds. It is possible that only a
few stigmas of the flowers that were open on the day of pol-

Data were collected on the percentage of inflorescenceslination were receptive. Delaying pollination until day 12
in each treatment setting seed and on number of seed pro{Treatment F) also resulted in significant inflorescence ab-
duced from each group of five inflorescences. Percentagescission as compared to the open-pollinated control.

data were arcsin transformed when necessary to correct for
variance heterogeneity. A mean number of seed per inflores-check, there appears to be no need to emasculate flowers of

Since only one seed was obtained from an unpollinated

cence pollinated was calculated. Data were subjected to analyflowering dogwood before making controlled pollinations.
sis of variance procedure. Treatment means were separatedVhile no insects were found inside any of the bags of the

by least significant difference (LSD), P = 0.05.
As a check for self-pollination and contaminant pollina-

tion, 10 inflorescences on each of 10 plants were bagged,could have been the result of a contaminant cross- rather than

hand-pollinated treatments, it is possible that one could have
penetrated the bag of this unpollinated check; if so, this seed

but not pollinated. These were examined for seed set, but thea self-pollination.

data was not included in the pollination data analysis.

Results and Discussion

To further reduce the labor requirements for flowering
dogwood controlled pollinations, the labor efficiency of the
treatments included in this study was evaluated. A labor effi-
ciency value was calculated by dividing the mean number of

The two hand-pollination treatments that received the most seeds for each treatment by the number of days on which

pollinations, Treatments A and B, had sigrahtly greater

pollinations were made (Tably. Although Treatment A

percentage of inflorescences setting seed than did Treatmentproduced the most seed, it had the lowest labor efficiency.

E and F, which received only one pollination (TableThere

Treatment D, in which inflorescences were pollinated on day

were no significant differences in percentage of inflorescences 6 and day 12, was the most labor efficient. If the number of
setting seed between the open-pollinated control (Treatmentflowers available for pollinations is limited, as it may be in

G) and any of the hand-pollination treatments, except for
Treatment F.

young plants, it may be advantageous to pollinate the inflo-
rescences every other day to insure obtaining the maximum

Table 1. Effect of frequency and timing of hand pollinations on seed set in flowering dogwood
Percentage of Mean number of seed
Treatment Frequency of pollination inflorescences setting seed produced/inflorescence pollinated Labor efficiency véalue
A Every day, up to day 12 62a 3.2a 0.3
B Every 2 days, up to day 12 52a 3.2a 0.5
C Every 3 days, up to day 12 45abc 2.4ab 0.6
D Day 6 and day 12 48ab 1.9abc 1.0
E Day 6 22bc 0.8bc 0.8
F Day 12 18c 0.4c 0.4
G Open-pollinated 48ab 1.8abc —

Mean number of seeds per inflorescence pollinated divided by number of days on which pollinations were made
vday 1 = first day in which open flowers were observed in half of the inflorescences in the open-pollinated control
*Means followed by the same number are not statistically different (P = 0.05).
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