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Micro-organisms and Plant Growth 

THE correspondence (references in the letter by 
B. Viswa Nath and M. Suryanarayana1

) between 
one Finnish and two Indmn groups of workers, 
on the effect of organic substances upon plant 
growth, is accenting the nee?- collab?ration 
between scientific workers. It IS mdeed cunous to 
note how in this field of plant accessory substances, 
as in the field of work upon the effects of plants 
grown in association, w_orkers have ren:ai?ed in 
ignorance of prior publications withm <?ne 
country. I make no claim to prwnty, but, bemg 
fortunate in havin<Y access to the library of Rotham· 
sted Experimental Station, I am familiar with 
the papers of most of the worker3 in both these 
fields. 

A review entitled "The Derivation of the Nitrogen 
of Crop Plants, with Special Reference to Associated 
Growth" will appear in Biological Reviews in October. 
A section on "Accessory Factors and the Growth of 
Plants" does not pretend to be exhaustive, but 
contains references to work by the schools of Viswa 
N ath, Virtanen and others. 

I think it important to point out that vitamins 
produced by plants, and required by animals, need 
not be identical with those accessory substances 
which may be required by plants for their own 
growth. This possible distinction does not appear 
to have been appreciated by Virtanen 2 and was 
tentatively rejected by Rowlands and Wilkinson•. 
It seems likely, as Indian workers have suggested, 
that the accessory substances required by plants are 
produced by micro-organisms with or without the 
aid of animals and animal secretions (Isaachsen•). 
A scheme has been put forward in my review, 
wherein the word 'phytamin' has been proposed for 
such true plant growth organic accessory substances. 

Rothamsted Experimental Station, 
Harpenden, Herts. 
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IN connexion with the correspondence in NATURE 1 

on the effect of yeast extract on plant growth, writers 
upon this subject may be to know 
yeast has for a long time been recognised as a fertlhser 
on the Keuper Marls around Burton-on-:rrent. 
Thirty years ago it was a very on 
grassland, giving an effect resemblmg that of mtro
genous manure. 

Credit for the discovery seems to belong to a 
certain farmer who carted 'harm' for his stock and 
then washed out his cart beside a pond in one of his 
pastures. 

Cheshire School of Agriculture, 
Reaseheath, 
Nantwich. 

July 7. 
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w. B. MERCER. 

Respiratory System of the White-Fly, Dialeurodes 
dissimilis Quaint. and Baker (Homoptera, Aleuro

AccouNTS of the post-embryonic development of 
the tracheal system of any insect are extremely 
meagre. The development of the breathing folds 
(organs peculiar to the Aleuro?idre and some . of the 
Coccidre) has never been stud1ed completely m any 
white-fly. I have carried out a study of the develop
ment of the respiratory system of the nymphal 
stages of the white-fly Dialeurodes 
and Baker, which occurs on Ixora parviflora m Indm, 
without doing any apparent damage to the host 
plant. Some extremely interesting and wholely 
unexpected results have thus come to light. The 
only previous account of the development of the 
tracheal system of a white-fly is that of Woodworth', 
which, however, is inaccurate in many respects. 
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FIG. 1. First instar nymph showing tra?heal 
seen from the ventral side. Camera luClda drawmg. 
x 185.-A ', anterior-dorsal commissural trachea ; 

A 2, posterior-dorsal commissural trachea; D, dorsa!
longitudinal tracheal trunk ; E, eye ; G, thoraciC 
breathing fold ; 1, ocularo-breathing fold !rachea; 
J, oral trachea; L1 , L 2 , L3, first, second and third le!{S; 
Q palisade trachea; . 8 1

, 8 2
, 8 3

, s", first, third 
a;.d fourth spiracles ; s', probable fifth spuacle. ; v, 
ventral·longitudinal tracheal trunk; v.o., vas1fonn 

orifice ; x, spiracular trachea. 

The number of spiracles in Dialeurodes dissimilis 
in all the nymphal instars is four (probably five in 
the first instar) ; they lie on the ventral surface of 
the nymphs, but their in 
different instars. The third pair of spiracles IS 

replaced by an entire_ly one in the third 
The spiracles, as stud1ed m the pupa, are of a Simple 
type, and have no closing mechanism. 

The tracheal system consists fundamentally of 
paired dorsal- and trunks, tw_o 
dorsal commiEsural trachem, the spiracular and pah
sade trachem and the various branches of the main 
system', the most important ones being those belong
ing to the ventral-longitudinal traeheal trunks and 
are the following: ocularo-breathing fold trachea 
dividing into an ocular branch and a breathing fold 
branch ; oral trachea ; mycetoma! trachea ; and 
several other smaller branches. Growth of the 
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