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The experimental efficiency of haploids in higher plants 
and their use in forest-tree-breeding Programmes have 
been discussed for some time. Experimental work on the 
artificial induction of haploid parthenogenesis h x  been 
particularly active in the Genus Populus. The present 
study with poplar material from the Section Leuce war, 
undertaken to determine if haploid embryogeny can bc 
induced by pollen with low or no germinability; or if pol- 
len-tube growth in the stigmatic tissue additionally stimu- 
lates embryogeny prior to fertilization. While STETTLER 

(1968 b) suggested the latter possibility, several other re- 
ferences described the use of pollen of weak germinability 
(KOPECKI 1960), of foreign spccies (VALENTINE et al. 1968, 
STETTLER 1968 a and b), or of pollen exposed to a Cobalt-60 
SoUrCe (STETTLER and BAWA 1971, VAL~NTINE ~t U!. 1968, 
WINTON and EINSPAHR 1968). These and other references 
reviewed by STETTLER and BAWA (1971) indicate that in the 
Genus Populus haploid parthenogenesis occurs spontane- 
ously or can be induced in various ways. 

In the present study the induction was carried out with 
pollen inactivated by the basic dye Toluidine-blue-0 
(MERCK) (TB). The chemical inactivation of male gametes 
using TB had first been described by BRIGGS (1952) and 
EDWARDS (1954), who had induced pseudogamy in mice and 
frogs. Later ROCERS and CO-workers applied this principle 
to higher plants and tested the effects of Toluidine and 
other Phaenothyacine and Acridine derivatives on pollen. 
They noticed the inactivation of the mitosis of generative 
nuclei in pollen cultures in vitro (ROGERS and ELLIS, 1966; 
GEARHART and ROGERS, 1969) and experimented with TB 
treated pollen to induce haploid parthenogenesis in Lyco- 
persicum and Zea mays (AL-YASIRI, 1967; AL-YASIRI and 
ROGERS, 1971). While the outcome was negative, WINTON 

later repeated the method with Populus tremuloides, using 
TB treated P. alba pollen, and obtained one haploid seed- 
ling (WINTON pers. comm.). 

Material and Methods 

To facilitate the discrimination of parthenogenetic 
haploids from generatively produced diploids in the ex- 
pected progenies, parents were chosen that were easily 
distinguished by the leaf undersurface. The female parents, 
P. tremula from a Baltic provenance and P. tremula X 
tremuloides hybrids, all had glabrous leaves. Whereas the 
male parents, P. alba, all had densely pubescent leaves 
(Fig. 1). We expected haploid seedlings of parthenogenetic 
origin to be glabrous, and diploid seedlings from fertilized 
ovules to have the pubescence typically found in hybrids 
between aspen and white poplar. 

* In memoriam Professor Dr. KLALJS STERN. 

Figure 1 .  - Leaf undersurface of P. tremula (a) (glabrous) and 
P. alba (b) (pubescent) 

Suitable female trees were available from the breeding 
material of the Institute. Four trees of Populus tremula 
were chosen from an East Prussian provenance plantation 
in Wedesbüttel (We 1; We 5; We 6; We 93). Most probably 
this plantation was established in 1940 with a single tree 
progeny collected in an  indigenous stand near Tapiau. 
Progenies from Cross experiments within this restricted 
population had been known for severe inbreeding depres- 
sims, although they are wellknown in other combinations 
(LANGNER Per. comm.). The hybrids between P. tremula and 
P. tremuloides (IA; Th 1290) are described by SEITZ (1963). 
The rationale behind contrasting females from a "pure" 
species with those of hybrid origin was to See wether dif- 
ferences in heterozygosity would have an  impact on haploid 
frequency. Pollen samples from P. alba were kindly de- 
livered from Italy and Yugoslavia. Each pollination was 
made with a mix from several samples. During the 3-year 
study some of the original maternal trees had to be re- 
placed by others, mostly because of the lack of flowers, in 
one instance a tree's use was discontinued (hybrid IA) 
because it showed a tendency to develop some hermaphro- 
ditic flowers. 

TB was used in acqueous solution. In 1970, pollen was 
mixed with three different concentrations of TB, 5, 10, and 
15 ppm, and applied as a slurry to the receptive female 
catkins with the aid of a brush (WINTON pers. comm.). In 
1971 and 1972, the catkins were first pollinated with un- 
treated pollen, then sprayed with a 10 ppm TB solution 
with an atomizer after varied intervals. Treatments with 
pollen alone (P. tremula or P. alba) and TB Spray alone, 
served as controls. All experiments were carried out on cut 












