
tem. In  successive columns appear the intensities, 
wave-lengths, wave-numbers and term combinations 
of the spectral lines. 

The details of the investigation will appear soon. 
T. L. DE BRUIN 

BUREAUOF STANDARDS, 

WASHINGTON,
D. 0. 

VARIATION I N  SIZE O F  PLASTIDS I N  

GENETIC STRAINS O F  ZEA MAYS 


INconnection with physiological studies of differ- 
ent genetio types of Zea Mags, a remarkable varia- 
tion in the size of the chloroplastids has been observed. 
While in most strains the mature chloroplastids vary 
from 6 to 7 y or  from 7 to 8 p in their longest dimen- 
sion, one strain has been found which has green chlo- 
roplastids only 3 to 4 y in diameter, and several 
strains have been studied which have chloroplastids 
ranging from 10 to 25 y in their longest dimension. 
There seems to be no definite relationship between size 
of plastid and development of the chloroplastid pig- 
ments, as has been indicated in earlier studies con-
cerned with the development of the chloroplastids of 
maize. Strains of albino maize occur which also have 
giant plastids, so that albinism can not be due to a 
failure of the plastids to reach a certain size regarded 
necessary for the development of the chloroplastid 
pigments. There is a direct correlation between num- 
ber and size of plastids in individual cells of plants 
having giant chloroplastids. A mesophyll cell may 
have as few as two plastids when they are exceedingly 
large. In  cells with few plastids, it  may be seen that 
the plastids are generally paired with respect to size. 
The giant plastids are often in the process of divi- 
sion, so that it is not difficult to find plastids in all 
stages of division to form daughter plastids. 

So far  as studies have been made the variations in 
the size of plastids in maize appear to be inherited. 

The variation in the size of chloroplastids briefly 
referred to above is interesting in view of the general 
uniformity in size of plastids which apparently pre- 
vails in all of the plant groups above the algae. In  
215 species of plants belonging to many families of 
Bryophytes, Pteridophytes and Spermatophytes, MO- 
biusl found 105 to have plastids 5 y, 70 to have plas- 
tids ranging from 3 to 5 y, 31 to have plastids rang- 
ing from 5 to 7 y and 9 to have plastids from 7 to 
10 y in their longest dimensions. It is assumed that 
the general uniformity in the size of the chloroplas- 
tids in the plants above the algae is associated with 
the photosynthetic process. The average size of plas- 
tid, 5 y in diameter, as determined from the species 

11920, Mobius, M., "Ueber die Gr6sse der ~hlbro-
plasten," Ber. d. Deutsch. Bot. Ges., 38: Heft 6. 
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studied, is thought to have the surface-volume ratio 
best suited for the adsorption of the plastid pigments 
and most favorable for the annexing of the molecules 
of carbon dioxide to the chlorophyll. This uniformity 
in size of plastid is regarded to have much the same 
significance in the assimilation process as the uni- 
formity in the pigment-content of thg chloroplastids 
of different plants as established by Willstaetter and 
his coworkers from a study of some two hundred spe- 
cies of plants. 

I n  the literature are described a few non-alga 
plants which do not have numerous small chloroplas- 
tids in their cells, among which may be mentioned the 
genus Anthoceros of the Bryophytes, several species 
of Selagilzella and Peperomia metallica Lind. The 
cells of Alzthoceros usually have two (often more in 
the epidermal cells) chloroplastids. The cells of 
Selagivaella Martelzsii and S .  gralzdis have only a 
single chloroplastid, while the assimilation cells of 
S .  Kraussiana have from one to two chloroplastids. 
According to Schurhoff2 the palisade cells of Pepero-
mia metallica Lind. have four large chloroplastids, 
while the spongy parenchyma cells have a variable 
number of smaller chloroplastids. The plastids of 
the palisade cells reach a maximum size of 24 P in 
their longest dimension. Alexandrov3 has found the 
chloroplastids of the leaf cells of Portulaca oleracea 
to vary from 5 to 6.5 y (3.5y in the epidermal cells) 
when they do not contain starch, but as starch i s  
stored the plastids undergo enlargement so as to reach 
the unusual size of 23 y in their longest dimension. A 
similar relation between size of plastid and amount of 
stored starch, in so f a r  as the giant chloroplastids are 
concerned, appears not to exist in the genetic strains 
of maize studied, for the plastids are large even when 
the plants are protected from the light, and giant 
plastids occur in albino plants which are unable to 
synthesize carbohydrates. 

The strains of maize which differ widely in size of 
plastids should serve as useful tools in the study of 
the plastid as a permanent cell organ and in the deter- 
mination of the relation between plastid size and 
photosynthetic efficiency. 

The study here briefly referred to was made in the 
Pflanzenphysiologisches Institut der Universitlt Ber- 
lin, as a fellow of the John Simon Ouggenheim Me- 
morial Foundation. 

WILLIAMH. EYSTER , 
2 1908, Schurhoff, P., "Ozellen und Lichtkonden,soren 

bei einigen Peperomien," Beihefte z. Bot. Cent~albl., Bd.. 
23, Abt. I. 

3 Alexandrov, W. G., Ber. 8. Deutsch. Bot. Ges., 43: 
325-332, 1925. 


