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Lupinus ornatus easily crosses with Lupinus douglasi and with Lupinus 

mutabilis. Spontaneous hybrids occurring in plantations of these Lupins 

sown near each other give evidence of the above. These same species 

were crossed also by Atabiekova (L. mutabilis X L. ornatus, 1955) 

and by Nowacki (L. ornatus X L. douglasi X L. mutabilis). The hybrid 

L. mutabilis X L. dcuglasi however was not obtained by these investiga- 

tors. 

In 1958, experiments in crossing of these species were carried out. Out 

of 76 flowers borne by L. mutabilis and pollinated with pollen from 

L. douglasi 13 pods developed, but only 5 of them ripened and 3 bore 

seeds. This shows there were 3.9 per cent of successful crosses. In the case 

of a reverse cross there were no seeds. | 

L. mutabilis Sweet. is a tall plant. The strain used for crossing grows 

up to 120 cm. in height. The stem branches from its upper part, is 

covered with a livid green, waxy film and is hairless. The leaves are 

light green, large, composed of 7—15 elliptic, elongate leaflets. Leaves 

grow on the stem alternately, leaflets are 5—6 cm. long. Green parts of 

the plants do not contain anthocyanins. The inflorescence is a loose 

raceme, flowers grow in extended whorls and are large. A freshly opened 

flower is white, with a yellow spot on the standard. Later the standard 

becomes pink, and finally light-violet. The wings are pink to start with, 

then change to light-blue with a violet shade. The end of the keel is 

white, without anthocyanins. The standard and wings in a developed flow- 

er form an angle of 60°. Pods are hairy but of a delicate structure, 12 cm. 
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long, indehiscent; when ripe, black with a brown shade; 3—8 seeds per 

pod. The seeds are white, glossy, bearing a thin seed-coat; 1000 seeds 

weigh 200 g. L. mutabilis has a long growing season lasting from 140 to 

180 days. The natural habitat of this species is the equatorial zone of 

America. 

L. douglasi Lindl. in comparison with the previous species is low, 

reaching only 60 cm. in height. Its stems are covered with dense, short, 

white, erect hairs. The leaves are smaller than in the case of L. mutabilis 

and are composed of 5—13 leaflets, the undersides of which are hairy. 

Green parts of the plant do not contain any anthocyanins. The inflores- 

cence is racemose with 6 flowers in a whorl. These are smaller than the 

flowers of L. mutabilis, and white. As the plant grows older the standard 

becomes dark-red and the wings pink. In a developed flower the standard 

forms with the wings an angle of 45°. Pods are hirsute, dark-brown, short, 

dehiscent. They bear 3—7 seeds in a pod. Seeds are white with brown 

patches, elongate, 1000 seeds weigh 25 g. The growing season of this 

species lasts from 130 to 140 days. In U.S.A. it is found in its natural 

habitat. 

The genoms of both species contain the same number of chromosomes 

(2n = 24, Darlington and Wylie 1955). 

From the hybrid seeds 5 plants grew up. The F, plants were 

hirsute, resembling L. douglasi and had no waxy film on the stem-surface. 

Leaves were green, resembling in this respect as well as in size L. dou- 

glasi. 

The duration of various phases of the growing season concerning the 

parental species as well as the F, are listed in Table 1. The hybrid was 

intermediate in this respect, but rather nearer to the paternal species. 

Table 1 

_V NEINA phases 0 the A wing-season in days 

| 
| From emergence ' From flowering | From flowering | Length of 

  

‘From sowing | 
Semntan : to to flowering , Of the main | of lateral ' the whole 

ko | emerge of the main , Stem to opening  огапевез to growing- 
ergence — stem | of lateral full maturity | season 

| | branches | 

L. mutabilis 15 12 12 30 134 

I.. douglasi 15 70 8 26 119 

Е 15 68 10 30 123 

Flower size was nearly the same as in L. mutabilis (Fig. 1). The stan- 

dard slightly violet on coming into bloom, changed into reddish-violet 

when the flowering was nearly over. The wings were bluish-violet, lighter
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than the standard, and the end of the keel was without anthocyanins. 

The standard formed with the wings an angle of 45°. 

  
Fig. 1. Flowers of the parental species and of the Fy: 

from lett tc right — L. mutabiiis, F,, L. dougiasi 

Pods resembled the paternal species in shape and hairiness, they were 

however larger (Fig. 2). | 

  
Fig. 2. Pods of the parental species and of the F,: from 

above downwards —- L. mutabilis, F,, L. douglasi 

Seeds were intermediate in shape and size, but the same colour as 

L. douglasi. 

Apart from morphological observations anatomical research was un- 

dertaken into the size and number of stomata on the upper and lower
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surface of the leaf. The respective data are listed in Table 2. Average 

length of stomata of the upper leaf-surface of the hybrid was smaller 

than in the parental species, whereas on the underside it was intermediate. 

Average breadth of the stomata on both sides of the leaves of the hybrid 

was much the same as in the parental species. The number of stomata 

on the upper surface of the leaf was greater than in L. mutabilis, on the 

lower surface however it was identical in the two species. 

  
  

  

    
  

  

  

Table 2 

Number and size of the stomata 

DOMERSKYA of stomata Number of stomata in the 
Species Leaf surface In z microsaope field of vision 

(X 320) 
length breadth | 

L. mutabilis upper 30.8 31.3 8.5 

lower 38.4 33.5 6.5 

L. douglasi upper 30.8 27.1 6.0 

| lower 34.5 28.5 7.9 

Е: upper 23.9 27.9 10.2 

lower 36.2 29.9 6.4 

Size and development of pollen was also investigated. It turned out 

(Table 3) that the pollen of the hybrid was characterized by great varia- 

bility, both of size and shape. On comparing medium-sized grains of the 

hybrid pollen with medium sized 

Table 3 grains of the parental species we find 

that the hybrid pollen was, on the 
Diamet f pollen in: lameter от pollen grains average, 1.1 u smaller than the pollen     

  

    

Pollen-di . Species Е of L. douglasi, and 5.2 smaller than 
Mun, | Biąw, | average that of L. mutabilis. 

s No deformed or underdeveloped 
L. mutabilis 38 46 41.4 . + din the hyb 
L. douglasi 34 40 37.3 pollen grains were ALI in the hy 

Е) 30 44 36.2 rid, which was fertile and produced 

pods. 

It does not seem worth while to utilize the hybrid material directly 

owing to its high percentage of alkaloids, tendency to soon becoming 

woody and the scantiness of its foliage. It may however serve as initial 

material for further crosses with species showing different characteristics, 

favourable from the agricultural point of view, and so be of use in pro- 

ducing a new, cultivable form of Lupin.


