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itself '' is somehow being replenished 
there too from the only form of energy 
that we know' to be all the time leaking 
out from the stars to interstellar space, 
namely, radiant energy.'' 

In this view the material of the sun 
and stars is being continuously con
verted into radiant energy, which is 
lavishly dispersed to space, where, un
der very different conditions, it is be
ing reconverted into hydrogen and the . 
heavier clements, perhaps to be gather
ed at some future time, millions and 
billions of ages hence, into n'Cw worlds 
and systems. Thus the universe may be 
continuously rejuvenated. 

QUESTION BOX 

Question: 
Wood is opaque to light but is easily 

penetrated by X rays. The latter, how
ever, a·re stopped by some kinds of 
clear glass. Does this not show that 
light and X rays are of different na
turef 
Answer: 

No, this is not an . indication of dif
ference in nature. Ruby glass freely 
transmits red light, but is opaque to 
blue. Blue glass, on the other hand, is 
transparent to blue light but opaque to 
red. These two colors differ not in na
ture but only in wave length, the blue 
wave being approximately half as long 
as the red. So also X rays and light 
are alike in nature. Both are electro
magnetic waves and travel through 
space with exactly the same speed. 
They also diffct only in wave length, 
the wave of light being one thousand 
to ten thousand times as long as that 
of the X ray. W. H. Kadesch. 

Question: 
Is it desirable to study the theory 

of evolution in connection with a high 
school course in Botanyf If so, to what 
extent, 
Answer: 

It is desira.ble to study this theory 
but the extent to which it can be dis-

cussed depends upon the amount of time 
available. The general idea of progres
sive change from simple to more com
plex forms should be presented with as 
much illustrative material as it is pos
sible to secure. Certainly the students 
should not fail to get the idea that the 
plants of the present are the modified 
descendants of ancestral types which 
are now, for the most part, extinct. If 
time permits, a brief discussion of some 
of the evidences of evolution would be 
worth while. Also, a simple presenta
tion of the theory of natural selection 
of mutations would be profitable. The 
study of evolution should, in the opin
ion of the writer, come after the stu
dents have a pretty accurate knowledge 
of the fundamental principles involved 
in the growth and development of 
plants. 0. R. Clark. 
Question: 

What is the purpose of crop rota
tion f 
Answer: 

To those who desire a full considera
tion of the function of a crop rotation, 
I suggest Illinois Bulletin 300. This 
bulletin cites data from the oldest ex
perimental fi eld in the world on this 
subject. 

In answer to the question '' What is 
the purpose of a crop rotation f ' ', I 
will say that there are several purposes. 

1. A crop rotation keeps the produc
tive power of the soil (its fertility) at 
a higher level than does a continuous 
cropping system. 

Over a period of 55 years at the Il
linois Station continuous corn has de
creased in yield from about 75 to 20 
bushels per acre. In a rotation of corn 
and oats the yield has fallen to about 
35 bushels of corn. In a rotation of 
corn, oats, and clover the yield has 
fallen to about 56 bushels of corn per 
acre. It is apparent, therefore, that a 
crop rotation will not maintain the 
fertility of the soil. Under any crop
ping system, unless fertilizers are ap
plied, the yield must decrease. 
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If a poor soil were taken up and a 
crop rotation established, the y ield 
would likely increase over that of con
tinuous cropping. However, in no way 
could the yield be carried to a high 
level since a crop rotation does not add 
fe r tility to the soil. 

If a legume is included in the r ota
tion and if the nitrogen fixing bacteria 
(Rhizobium L eguminosarum) are pres
ent, and if the legume crop is returned 
to the field which grew it, as a green 
manure or as barn manure, t h en th e 
nitrogen content of the soil may be in
creased. But in no case can any other 
element of fertility be added to the 
soil by a crop rotation. Consequently 
a rotation, even where a legume is in
cluded, cannot maintain, mu ch less in
crease, the fert ili ty of the soil in its 
most common deficient element, namely 
phosphorus. This must be purchased. 

2. A crop rotat ion utilizes labor of 
men, horses, and machinery to better 
advantage tha.n continuous cropping. 

3. A crop rotation holds in check 
certain injurious insects and diseases. 

4. A crop rotation insures some in
come each year. 

5. A crop rotation enables the farmer 
to csta.blish and maintain a system of 
livestock farming. Winfield Scott. 

THE PLANETESIMAL HYPOTHESIS 
(Continued from page 3.) 

tative control balances its explosive 
force. If the sun e,ver lost matter in 
the past, some a dditional force must 
have operated in conju nc.tion with 
·eruptive action to prevent the erupted 
matter from returning to the sun and 
to cause it to move in orbits around 
the sun. To account for thi s di sn1pting 
force, it was assumed that a star from 
space came within the field of the sun . 
The distance was not postulated except 
to say that it did not come within the 
Roche limi t which is 2.44 times t he 
radius of the larger body. Had the 
visiting star come within this limit, 

our ancestral sun would have been total
ly di srupted and a solar system would 
probably not have formed. 

To understand the effect of a close 
approach of a · star to our sun, let us 
look at the effect of the moon on the 
earth. 'rides are ca.used by the gravita
tive pull which varies inversely as the 
square of th e distance between the two 
attracting bodies. ·when the moon is at 

· position 1 ( figure 1), high tides occur 
directly under the moon at 2, and on 
the opposite side from the moon, at 3. 
The portion of the earth nearest the 
moon is most strongly pulled, and the 
mobile water rises in the form of a 
tide. The cent er of the earth is like
wise pulled away from the farther side, 
causing a similar rise there. Centrifugal 
force also aids in banking up the water 
in the form of a hi gh tido a t 3. 

A star passing near our sun would, 
in like ma11n er, cause solar tides. If t he 
passing star were a.t a great distance 
from the ancestral sun, only moderate 
solar tides would result. If, on the 
other hand, the approach were suffi
ciently close, the stTong diffe r en tial at
traction would cause di sruption of 
our sun . There are many possibilities 
involved in the case. Tho star may 
have been large but r emoved at a great 
distance, or small and close to the sun. 
The final effect on the ancestral sun 
would depend upon the size, nearness 
of approach, and rate of movement of 
the passing star and upon th.e internal 
state of the sun at the time. 

The passing star ';' h en it reach ed 
position S ', of figure 2, with our sun 
at S, produ ced tidal sti-ains, on e on 
ea.ch side of the solar equator similar 
to the tides on t h e earth. It is known 
t hat there are now very turbulent belts 
on both s,ides of the sun 's equator in 
latitu<;l e 5° -30°. The passing star was 
thus able to reduce the effect of the 
sun ' s gra.vita.tive force in this vicinity 
so that gaseous bolts were shot a way 
from the sun ' s surface . The first one on 
the near side was the Mars bolt w hile 
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