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Occurrence of Viable Eggs in Haploid Peach
M. R. PooLER! aND R. Scorza

Abstract

Haploid peach trees (Prunus persica Batsch,
1X = In = 8) were evaluated for the presence of
unreduced eggs as indicated by the production
of normal fruit with viable seed following open
pollination. Two of seven haploid genotypes
%roduced unreduced eggs: 'PAlal-1N’ and

RRLI1-1N’ produced normal fruit from 0.44%
and 0.35% of the flowers studied, respectively.
Unreduced pollen was also observed in haploid
trees and occurred in all anthers sampled.

Unreduced gametes, both egg and
pollen, have been reported in a large
number of diverse crops and have
proven useful for introgression of
germplasm and for cytological and
ﬁ;’-metic studies (e.g., 1, 4, 5, 6). Al-

ough unreduced pollen has also been
recognized in peach as “giant pollen”
(2, 7), unreduced eggs in peach have
not been reported. Using haploid ma-
terial, we observed both unreduced
eggs and pollen in peach trees.

Materials and Methods

Haploid trees isolated originally as
twin seedlings, and their colchicine-
derived doubled haploid counterparts
were provided by Toyama (8) and
have been growing on ‘Bailey’ root-
stock at the Appalachian Fruit Research
Station in Kearneysville, West Virginia
since 1985. The haploids are character-
ized by less vigorous growth, narrower
and lighter green leaves, and shorter
internodes than their doubled haploid
counterparts. The haploid flowers are
small and shed very little pollen. Fruit
of the haploids are usually smaller
than two centimeters in diameter and
contain a small seedless pit (personal
observation).

In the spring of 1993, flowers were
counted from one large marked branch

of each of seven haploid trees (Table
1). Anthers collected from these trees
and from the corresponding doubled
haploids were stained with acetocar-
mine and examined under a light
microscope. In the spring of 1995,
Sollen from the cultivars listed in Table
was collected, germinated in 15%
sucrose liquid medium, stained with
acetocarmine, and pollen diameter was
measured using a light microscope.

Results and Discussion

A series of haploid peach plants is
ideal material for searching for un-
reduced gametes, as only unreduced
gametes containing the full chromo-
some complement will be viable. Pre-
vious studies of peach pollen have
suggested the presence of 2n gametes
by the incidence of “giant pollen”
from diploid trees (2, 7% and by the
incidence of viable In pollen from
haploid trees (3). Consistent with these
reports, we observed in the haploid
anthers viable, presumable 1n pollen,
which was recognized as plump, stain-
able grains (Figure lf. The diameter
of the stainable pollen grains from
haploid trees was equal to the diameter
of pollen from the correspondin
dou%led haploids and to a standar
diploid ‘Bounty’ (Table 2).

Estimates of the frequency of un-
reduced pollen groduction in haploid
trees is not possible due to preferential
development and shedding of 1n viable

ollen over nonviable pollen. It can

e noted, however, that stainable pol-
len was observed in every haploid
anther examined.

Most of the haploid trees examined
produced the typical small seedless

1USDA-ARS Appalachian Fruit Research Station, 45 Wiltshire Road, Kearneysville, WV 25430.
Present address: USDA-ARS Fruit Lab, Bldg. 004, Beltsville Agricultural Research Center,

Beltsville, MD 20705.
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Figure 1. Unreduced pollen from haploid selec-
tion ‘PRRLI1-IN’ germinating on 15% sucrose
medium.

fruit previously described. However,
two haploid trees, ‘PAlal-1N; isolated
from the cultivar Alamar, and ‘PRRL1-
IN; isolated from ‘Rutgers Red Leaf’
(8), produced large fruit which was
easily distinguished from the typical
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small fruit on the tree. Seed from this
fruit germinated in the greenhouse
after three months of stratification and
produced normal seedlings. The ma-
jority of the harvested seed was char-
acterized by a split seed coat, pre-
sumably due to the inability of the
maternally-derived haploid seed coat
to accommodate the larger, diploid
cotyledons of the seed. The incidence
of unreduced egg formation was one
in 225 flowers (0.44%) in ‘PAlal-IN;
and 10 in 2880 flowers (0.35%) in
‘PRRL1-1N’ (Table 1).

There are several possible mechan-
isms for viable gamete production in
peach. Parallel spindle formation dur-
ing meiosis resulting in a second divi-
sion restitution has been suggested by
Hesse (3). Alternatively the eight chro-
mosomes in a haploid meiocyte may
migrate to the same pole by chance
during meiosis I, resulting in viable
gametes. Interestingly, the probability
of such an event occurring [(1/2)% =
0.39%] is similar to the frequency of
unreduced eggs observed in our study.
Finally it is possible that viable, ga-
metes and resulting seedlings are func-
tional aneuploids. Although cytological
evaluation of the seedlings was not

erformed, such a mechanism is un-
ikely based on the normal phenotype
of the seedlings.

Our observations of haploid trees
indicate that unreduced egg cells occur

Table 1. Origin of haploids and incidence of viable egg production from

haploid peach.

e e ot N e R
Alamar PAlal-1IN 225 1 0.44
Elberta PEIb7-1N 537 0 0
Loring PLorl-IN 181 0 0

Lovel PLov1-IN 850 0 0
Rutgers Red Leaf PRRLI-IN 2880 10 0.35
Sunhigh PSun2-1N 492 0 0
Vineland 37016 PVinl-IN 636 0 0
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Table 2. Mean diameter of unreduced
pollen from haploids and normal
ollen from diploids. ANOVA in-
icated no differences among means

of all five cultivars. :

Caltivar Ploidy _ dbmmetes (mm)__deviaion
Bounty 2n 0.53 .004
PAlal-IN In 0.51 .004
PAlal-2N 2n 0.51 .008
PRRLI-IN 1n 0.53 .004
PRRL1-2N 2n 0.52 .004

in some genotypes, and unreduced
pollen is common. Unreduced pollen
could provide a means to use haploids
directly as parents. Our: results also
suggest that while unreduced eggs may
provide a mechanism for triploid pro-
duction from diploid parents, unre-
duced pollen is the more likely natural
mechanism due to the large number
of pollen grains produced per tree
versus egg cells.
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Note on Interstate Restrictions of Ribes

Some states continue to restrict interstate movement of domestic Ribes
plant germplasm. As of PEanuary 1995, Michigan, New Hampshire, North
Carolina, Pennsylvania, Rhode Island, South Carolina, and Vermont prohibit
any Ribes species from entering. Ten other states, Delaware, Maine, Massa-
chusetts, Montana, New Jersey, New York, Ohio, Tennessee, Virginia and West
Virginia, have either a regional restriction, i.e., by counties or townships, or
restrict certain species from entering. Thirty-three states have no specific
restriction on Ribes plants. Several states, including Michigan, Montana, Penn-
sylvania and Vermont, may review their Ribes restriction for possible repeal.
New Mexico and Nevada are reviewing the possibility of instituting a restric-
tion because of the severe infestation of white pine i')lister rust, Cronartium
ribicola Fisher, in native Ribes. We at the Corvallis Repository have compiled
a summary of Ribes regulations from each state. For a copy of this report
please contact Kim E. Hummer, Research Leader/Curator, or Bruce Bartlett,
Agricultural Science Research Technician, USDA-ARS National Clonal Germ-
plasm Repository, 33447 Peoria Road, Corvallis, OR 97333.





