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grouped and given the same basal diet with added 
supplements. In most instances this procedure has 
worked satisfactorily. 

In the search for the causes of the discrepancies 
referred to above, attention was turned to the soy
bean oil meal. Before the last two experiments, a 
new batch of the same all-vegetable diet had been 
mixed up, and the soybean oil meal (B in Table 1) 
in this batch was of a much better quality than that 
previously used. This was of an under-heated, urease
active type, similar to samples A and C, the 
characteristics of which are given in Table 1. 

Table 1. LABORATORY CHARACTERISTICS OF THE SOYBEAN OIL MEALS. 
Means of triplicate determinations 

Characteristic Soybean oil meal 
A B C 

Antiproteolytic activity (ref. 7) 
Water-solnble protein, per cent of 

+++ - +++ 
total protein 

Urease activity (ref. 3) : 
23·8 6·3 21 ·8 

(1) Time for colonr change in 
min. <5 >120 5 

(2) pH-change 2 ·20 0·00 2·07 
Urease activity (ref. 4), m.equiv. 

NH, per gm./hr. 
Formaldehyde titration : 

4·3 O·O 3·3 

Initial pH 6·66 6·53 6·61 
ml. O·l N sod. hydrox. to ad-

just to pH 9·0 3 ·39 2·70 3·09 
ml. 0 ·1 N sod. hydrox. to 

titrate back to pH 9 ·O 
after formaldehyde 3·81 2·43 3·60 

Phenolphthalein test, per cent 

I transmission• 21 ·4 46 5 22·0 

• Variation found, approximately : underheated soybean oil meals, 
21- 24; optimum-heated soybean oil meals, 45-60; overheated soy
bean oil meals, more than 60. 

The three samples of soybean oil meal have been 
studied by laboratory methods, including determina
tion of water-soluble protein•, estimation of urease 
activity'·'. formaldehyde titration•, phenolphthalein 
adsorption test•, and estimation of antitryptic act
ivity7. All the laboratory determinations revealed 
the same fact, namely, that the soybean oil meals A 
and O were under-heated and of inferior quality 
compared with sample B. 

Simultaneously, a feeding experiment with these 
samples given as 25 per cent supplements to a basal 
diet was started. The results from this experiment 
(given in Table 2) show significantly larger gains for 
the chicks on the diet with soybean oil meal B than 
on the other two samples. 

Table 2. CHICK GROWTH EXPERIMENT WITH SOYBEAN OIL MEALS. 
G.UN UP TO FOUR WEEKS AND EFFJCIENCY OF FEED. 

Diet : basal + 25 per cent soybean oil meal. 
I 

Soybean oil meal 
A B C 

No. of chicks 50 50 50 
Per cent males 56 54 64 
Gain, average males-females (gm.) 181 207 180 
Feed consumed per kgm. gain 

(kgm.) 2·53 2·38 2·52 

These findings indicate that chickens fed an under
heated, low-quality soybean oil meal are more rapidly 
depleted of their vitamin B 12-reserves, and thus have 
a greater need of vitamin B 12 in the diet. Whether 
this is due to the antiproteolytic activity or the con
tent of soyin (a thermolabile toxic protein, recently 
discovered by Liener and Pallansch") in the low
quality meal is not clear. It seems probable, however, 
that the antiproteolytic activity, with the resulting 
decreased availability of essential amino-acids•, does 
play an important part in the chicken's requirements 
of vitamin B 12 • In addition, the calcium - iron ratio 

and the vitamin D content of the diet must be re
evaluated when using low-quality soybean oil meaL 

It is intended to investigate these interrelation
ships in further experiments. 
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Polygametic Zygotes as a Source of 
Polyploidy and Irregular Ratios in Yeast 
Roman, Hawthorne and Douglas', on the basis of 

analysis of an ascus, suggested that irregular ratios in 
yeast may result from polyploidy. Lindegren and 
Lindegren • endorsed the idea on finding another 
exceptional ascus. 

A source of polyploidy in yeast came to light while 
one of us (M.A.) was examining a cross between two 

Fig. 1. A zygote 
formed by the union 
of three gametes. 
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single-spore cultures from a local 
strain of Saccharomyces carlsberg
ensis Hansen. A zygote, which was 
formed by the union of three 
gametes, was observed (Fig. 1). On 
further search, one more trigametic 
zygote was found. Both these 
zygotes were isolated by means of 
the micro-manipulator but they 
failed to give viable colonies. 

No polygametic zygotes have been observed in 
yeast before, but there are a few records in Angio
sperms where more than two g_ametes have probably 
taken part in the formation of an embryo•. 

The trigametic zygotes observed by us in yeast, 
clearly suggest that they can be a source of triploid 
cells in crosses. Likewise, t etragametic zygotes will 
be a source of tetraploid cells. Roman et al. and 
Lindegren and Lindegren analysed asci from mass 
matings, and found asci organized presumably by 
tetraploid cells which may have come from tetra.
gametic zygotes. The fact that we have so far not 
found tetraploid asci seems to be due to the fact 
that we isolate digametic zygotes and analyse progeny 
from such zygotes only. 

The observation of trigametic zygotes shows that 
polygametic zygotes may be formed during mass 
matings of yeast. Such zygotes will give rise to poly
ploid cells which in turn will show polysomic inherit
ance and exhibit departures from 2 : 2 segregations. 
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