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Introduction 

In the development of plants suitable for intensive cul- 
tivation in new environments, interspecific hybridization 
has provided a means of combining together desirable char- 
acteristics in one individual. In poplars, SCHREINER, and 
STOUT in U.S.A., PICCAROLO in Italy (FAO, 1958) and PRYOR 
and WILLING (1965) in Australia have achieved some success 
using this approach. However interspecific incompatibility 
barriers prevent hybridization between white poplars 
(Section Leuce) and black poplars (Section Aigeiros) (FAO, 
1958). Attempts to overcome this problem in poplars and 
other flowering plants have had only partial success. Pol- 
len mixes of compatible (mmtor) and incompatible types 
have been used for remote hybridization by MICHURIN (1950), 
TSITSIN (1962) and KARPOV (1966) with variable results. 
STETTLER (1968) however, developed a refinement of this 
method in which the compatible (mentor) pollen was first 
killed by gamma-radiation before use in the mix. This kil- 
led pollen was still able to produce pollen tubes, and it 
was believed, substances with a stimulatory function that 
would enable the incompatible viable pollen added at the 
Same time to grow into the stigmas. However the percent 
of success with poplar hybrids was low (less than 1% of 
progeny). In this paper, we describe a simple method for 
overcoming incompatibility barriers using recognition pol- 
Zen. This term is applied to the killed compatible pollen in 
the mix, rendered inviable or of reduced viability by 
repeated freezing and thawing, gamma-radiation or chemi- 
cal treatment. Using branch cultures with scions grafted 
to rootstocks, we have obtained highly successful inter- 
specific hybridizations in more than 12 experiments using 
the parents P. alba and P. deltoides. 

The concept of recognition pollen is based on a consider- 
able body of evidence now accumulating which shows that 
substantial amounts of protein are contained in the walls 
of pollen grains, especially in the inner layer, the intine 
(TSINGER and PETROVSKAYA-BARANOVA, 1961; KNOX and 
HESLOP-HARRISON, 1969, 1970), in all flowering plant pollens 
that have been tested. It is well-known that pollen grains 
release proteins when moistened (GREEN, 1894; STANLEY and 
LINSKENS, 1965; MÄKINEN and BREWBAKER, 1967). Immuno- 
fluorescence methods have recently been used to localise 
the diffusible antigenic proteins in these intine sites in pol- 
len of Gladiolus gandavensis, Ambrosia spp. and Phalaris 
tuberosa (KNOX et al. 1970; KNOX 1971 a, b; KNOX and 
HESLOP-HARRISON, 1971 a, b). The heterogeneity of the anti- 
gens has been demonstrated in immunological studies e. g. 
WODEHOUSE, 1954; KNOX 1971 a, b). In Phalaris, the rapidly 
released antigens spread over the surface of the stigma ad- 
jacent to the pollen grains soon after alighting there (KNOX 

and HESLOP-HARRISON 1971 b) suggesting these antigens play 
a role in the recognition phenomena involved in compati- 

Materials and Methods 

Four female clones 601141, 60J156, 601160 and 601166*) of 
the American Eastern Cottonwood, P. deltoides MARSH. 
(Section Aigeiros) and one female clone of the white poplar 
P. alba L. (Section Leuce) were selected and branches bear- 
ing flower buds taken into a glasshouse and grafted onto 
rooted cuttings of a semi-evergreen black poplar clone 
65/27. The four deltoides clones are selections from seedling 
populations comprising several thousand seedlings. Seed 
from which clone 601141 originated was obtained from 
School of Forestry, State College, Mississippi, U.S.A. in 
1960; 601156, 601160 and 601166 from the U.S. Forest Service, 
Delta Experiment Station, Stoneville, Mississippi in 1960. 
The grafts were made in winter 1970 (early August) about 
3 - 4  weeks prior to natural flowering in the field. The 
grafts were "bottle-grafts", a safe and satisfactory techni- 
que for hybridization experiments. The understock was 
rooted about 4 months prior to grafting, consisting of cut- 
tings 30-40 cm long, and 1.5-2.0 cm in diameter, trans- 
planted after rooting into 20 cm plastic pots. The semi- 
evergreen clone 65127*) is highly compatible with P. deltoi- 
des since it is a selection from the progeny of the Cross P. 
deltoides X Chilean Semi-evergreen, a form of P. nigra 
var. italica, known as "Persistente" in Chile (PRYOR 1969). 
The use of grafted females ensured normal development oP 
the embryos and complete ripening of the seeds, which is 
not always achieved by placing the branches of Aigeiros 
poplars in water-filled containers. Seeds were germinated 
in the glasshouse immediately on ripening in flats filled 
with perlite, and exposed to intermittent mist for 5 seconds 
every 10 minutes. Germination occurred within hours. 
Nutrient solutions were applied twice-weekly, and seed- 
lings were transplanted when the first true leaf pair un- 
folded after about three weeks, into flats or pots containing 
2 parts of sterilized soil, 1 part of peatmoss and 1 part of 
sand. 

Pollen extraction: Branches bearing the male floral buds 
of P. alba L. var. pyramidalis BGE. (syn. P. bolleana LAUCHE) 
(nomenclature of REHDER, 1958), P. deltoides or P. nigra var. 
italica were brought into the glass house about 4-6 weeks 
prior to anthesis in the field, and placed in water-filled 
containers. Anthesis occurred 2 weeks later, and pollen 
release occurred over several days. Pollen was collected 
daily and dessicated over silica gel for 12-16 hours before 
storing dry at -18O C. Under these conditions poplar pol- 
len remains viable for several years, and is the source of 
pollen used for the hybridization experiments. Recognition 
pollen was prepared in two ways; freezing und thawing or 
gamma-irradiation. Repeated freezing and thawing resulted 
in considerable reduction in viability as deterrnined using 
the fluorochromatic reaction test of HESLOP-HARRISON and 
HESLOP-HARRISON (1970), with apparently little impairment 
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