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SUMMARY 

A brief account is gi·<Hn of the crossing of the Australian allwloid bear­
ing species) D. myoporoic.les a11d D. leichhardtii, in which acetylene was used to 
induce flozl'ering. Some morphological characten and the main allwloids of the 
first .generation hybrids are described and the possible relationship of the latter 
to certain naturally occu rn'ng forms intermediate between the parent species is 
indicated. 

INTRODUCTION. 

In the course of field surveys of species of Duboisia made in connection 
·with an investigation of the alkaloid content of members of the genus, a 
number of trees was found in a restricted area at Y arraman, in south-eastern 
Queensland, -vvhich appeared to be intermediate in some characters betvveen 
D. leichhard6i) the species normally found in the area, and D. myoporoides. 
T'hese intermediate forms might be the descendants of a natural cross, as, 
though D. myoporoides has not been identified, it is possible that both species 
occur there. J\ controlled cross behveen the species ·would be useful in testing 
this theory, and at the same time provide breeding material from 1vhich 
commercially useful genotypes might be selected. The present paper describes 
the making of such a cross and gives a brief account of some of the morpho­
logical and physiological characters of the F 1. 

PROCEDURE 

Flower Induction. 

The plants \\·hich were available for crossing at the ~ambour Field 
Station of the Queensland Department of Agriculture and Stock comprised 
] 5-months-old trees of D. leichhardtii and D. myoporoides raised from seed 
collected at Y arraman and Imbil (also in south-eastern Queensland), respec­
tively. These trees \:Vere not expected to flower until the follmving year, and 
]n order to expedite the project an attempt was made to induce flowering by 
chemical means. In pineapple culture it is a practice to bring about flowering 
by pouring an aqueous solution of acetylene on to the apical meristem of the 
plant, and it was thought that a modification of this treatment might be effec­
tive with Duboisia. Accordingly, in l\ifay, 1944, one tree of each species was 
treated by immersing the cut ends of twigs in an aqueous solution of acetylene, 
the treatment being applied to one branch of each tree. Absorption ·was fairly 
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rapid with both species. In the following spring, flo-vvering ·was general on 
treated and untreated trees of D. leichhardtii) but on the D. myoporoides tree 
only the treated branch fluwerecl, producing tvrn flm\'er panicles:· sl;t~~eq-l1ent 
experience has shovm that the treatment· is usu.'.llly successful, provided the 
acet;dene is applied several months before the plant might be expected to 
flower. The technique should be useful .in accelerating subsequent breedi1\g 
oper~tions by the induction of flmvering at an earlier age. 

Technique of Crossing. 

The flmver opens progressively over a period of clays. The anthers first 
recede from the style, and approach the stigma again shortly before they 
dehisce. vVith this indication of maturity it vvas convenient to emasculate and 
pollinate just prior to dehisc'ence, but pollination on the previous clay \~'as 
quite practicable. The procedure \.YaS relatively simple, and was' effectiv~ i11 

producing crossed seed. 

Crosses Effected. 
Over 600 seeds ·were ,obtained 1vhen using D. leichhardtii pollen on the 

acetylene treated D. myoporoides (Cross 1) and a lesser number from the 
reciprocal (Cross 2). It vrns. found possible to use a tree of D. myoporoides · 
some miles away as a male parent by keeping branches in water in the 
laboratory and l~sing the pollen on tvrn additional D. leichhardtii trees (Crosses 
3 and 4). A small amount of seed was obtained from each of the latteL 
Seedlings were raised from all the hybrid seed in the summer of 1944-45. The 
percentage germination ·vvas very low but not less than that normally en­
countered in the parent species. Seven F 1 plants of Cross 1 and· one of each 
of Crosses 2, 3 and 4 were ultimately established in the field. 

DESCRIPTION OF HYBRIDS. I 
j. 

·The F 1 plants from Cross 1 were similar to each other in genera I 
appear'ance, but the uniformity within the others could not be observed because 
only single plants were available. The only F 1 plant which was noticeably 
different ·was that of Cross 2 (D. leichhardtii and D. nryoporoides (Imbil) ). 

Three plants of Cross 1 and the single plant of Cross 3 had flmvered by 
September, 1948. Flowering took place later than the peak period of D. leich­
hardtii but before that of D. myoporides. Seed set on the one tree examined 
was good even when selfed. In the previous season it ·was necessary to trans­
plant the remaining trees and as a result their flmvering 1vas delayed. 

The three principal characters used in distinguishing the parent species 
are the length and shape of the corolla lobes, the exsertion or inclusion of the 
stamens, and the shape of the leaves. 

It will be seen from Figures 1, 2· and 3 that the flower of Cross I is 
morphologically intermediate between the flower types of the parent species,. 
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but tends more towards the longer narrow-acuminate corolla-lobe share of 
the pollen parent, D. leichhardtii. 

Progenies from some of the naturally occurring intermediate forms \Vere 
growing in the same plot as the hybrids and flmvered about the same time. 
The intermediate group included flmver types indistinguishable from those of 

'the hybrids, as illustrated in Figure 4, which shows typical flowers from each 
_group. 

0 2 3 4 5 6 7 8 10 
CENTIMETRES 

Figure 1 

Typical -ftuwers ·of D. nyopol'oidcs. 
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The exsertion oF· inclusion of the· stamens has been use<l by Bailey' 
( 1901) as the main ke·~· character. in distinguishing the t\vo species. Hm"e\·er. 
examination of a \\·ide range of flm\·ering specimens of D. leiclzlzardtii bas failed 

to- re1·eal any evidence of exsertion and it must be assumed that · the key 1s 

incorrect. The stamens of neither the parents nor the Fl are exserted. 

0 2 3 4 5 6 7 8 

CENTIMETRES 

Figure 2 

Typic~1 I flowers of D. leichhardtii. 
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The species differ fairly consistently in leaf shape. \Yhile the leaves of 
both species have been described as oblong-lanceolate, those of D. leiclzhardtii 
are roughly symmetrical about their transverse axis and those of D. myoporoides 
tend to be broader distally. A measure of the leaf shape can be obtained by 
bisecting the leaf transversely and expressing the area of the distal section 

1,) 2 3 4 5 6 7 8. 9 
CENTIMETRES 

Figure 3 

Typical flo~Ters of the first generation hybrid (Cross l). 
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Figure 4 

Flowers of pa.rents, first gencratirm hybrids. and a range of types from the naturally occurring 
intermediate forms. 
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as a fraction of the proximal section, 11·hen the \·alue for a typical D. leich·-· 

hardtii leaf :will be less than: that f01'. D. 111:,·o poroid es. Ivlean: \·alues 0f this ii!idex 
for 'selfed pi·ogenies of the parent frees \\·ei'e 1.29 and 1.70-: respectively, -vvhile 
that of the hybrids was 1.34. Aitl)ough only · 15 leaves 11·ere measured f rnm 
each tree, the figures confirm the general impression that the shape of the 
leaves .of the hybrid is closer to that of D. lelchlzardtii than to that of D" 
myoporoides. Typical leaf .. shapes .from Cross 1 and from the patent progernes 
ar~ illusfrated in Figure. 5. 

0. LEICHHARDTll D. MYOPOROIDES 

fl 

Figure ;) 

Leaf silhouettes of D. lefrlzlzardtii, D. tll'yoporoide:;, and first generation hybrid (Crm,s 1). 

The leaves of the parent species differ ·also in other characters, such as 
colour and texture. Vi/hile these do not lend themselves to accurate deter­
mination, it is considered that in both respects Crosses L 3 and 4 are closer 
to D. leichhardtii and Cross 2 resembles D. myoporoides. 

The parent species also differ in certain physiological characters, 111·­

cluding resistance to frost, tolerance of ·waterlogging, and the nature of the 

alkaloids present in the leaves. 

The hybrid appears to possess the frost resistance of the D. leichhardtii 

parent, as it has survived the Canberra (latitude 3 S 
0 

12" S.) winter eqi1ally 
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well. Under conditions of waterlogging at Nambour it was superior in survival 
.rmd subsequent growth to the badly affected D. leichhardtii. The general im­
pression gained \ms that the hybrid made better growth, even under adverse 
conditions, than did eithe1: parent. 

Leaf samples were taken from six of the trees of Cross 1 on several 
occasions and from Crosses 2, 3 and 4 on two occasions. The samples were 
"1f)sayed by a modification of the method described by Loftus Hills, Trautner 
.-ind Rodwell (1945). 

In the Nambour area. D. myoporoides produced hyoscine and hyos­
cyamine, the percentage of the former alkaloid being higher in the Nambour 
material than in plants grown at either Yarraman or Canberra. 

In Cross 1 the quantity and type of alkaloids varied from tree to tree 
and from time to time, but the variations \Ye re not consistent. In most cases 
the percentage of total alkaloids was as great as, or greater than, that of 
either parent. The tendency to produce hyoscarnine was greater than in the 
D. lcichhardtii parent, though in some instances only hyoscine was identified. 
One tree was outstanding in that it gave, in all assays, a higher percentage 
of total alkaloids than either parent and consistently had hyoscyamine as the 
ma3or alkaloid. 

The samples from Crosses 2, 3 and 4 also shmved a tendency to yield a 
greater quantity of alkaloids than either parent, but hyoscine was the dominant 
alkaloid in all cases except in one sample from Cross 3, 1ivhere hyoscine and 
hyoscyamine occurred in about equal proportions. 

Variation appears to exist in the hybrid material, indicating the need 
for further study. The several F 1 's are being propagated vegetatively for 
this purpose. Some similarity bet\Yeen hybrids and intermediates is evident 
but tl1eir exact relationship cannot be determined at this stage. An F2 genera­
tion is being raised and the segregates are expected to shed further light on 
the subject. 
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