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values observed are caused chiefly bp constituents of 
nuclear substances sue11 as  purine-pyrimidine compounds.1 
These are not necessarily nucleic acids, but may be their 
cleavage products, as  pointed out previously (Spiegel-
Adolf et a$., 5). 
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Reports on the influence of nonlrerbicidal concentra-
tions of 2,4-D on bean plants have been publishrd by 
Wit tner  and Murneek (8), Weaver ( Y ) ,  Burton ( I ) ,  
and Stromme and Hamner ( 6 ' ) .  The results of the pre- 
liminary experiment reported here confirm and extend 
previous observations on the morpl~ological effects of 
?,4-D on beans and on the delaying and inhil~iting effect 
of 2,4-D on reproductive development found by Weaver 
(7 )  and Stromme and Hamner (6) .  No hastening of 
uiaturitp or increase in yield such as  was reported by 
Wittwer and Murneek (8) was found in this study. 

P l a ~ i t s  of Phascolus vulgaris L. (var. bountiful) were 
sprayed on both surfaces of all leaves with 1, 5, and 10 
ppm of the sodium salt of 2,4-D on Fcbruary 27, 1948, 
when they were 21 days old and had two fully cxpanded 
compound leaves. Although there were ouly f o u ~  replica-
tions per treatment because of space limitation, statistical 
analysis of the data secured indicatcd the differences 
repor.ted here t o  be statistically significant except where 
otherwise noted. Daily observations of the development 
of each plant were made, and all abscised leaves were 
retained for  inclusion in the final dry weight determina 
tions. The plants were allowed to complete their life 

I I n  this connection, it also seems noteworthy that in 
some conditions associated with a statistically significnnt 
increase of the selective absorption of the CSF at 2,650 A 
(e.g., following repeated electro-shoclz treatnrent), snb-
htances able to split added nucleic acids twe increased in 
111e ('Sl'. ( 5 ) .  

FIG.1. 3lr,11r nou~brr of parts per plant ttrlcl mran length 
of pods, ill~~strlrting the delaying and inhibiting rffect o f  
2,4-2) on rr~~rocluctive development. The data on flowers and 
liower hlltls were secnrcil M:lrcI~ 10, on potls March 19, and 
on srcict* ;tntl lea\es Bpnl 30. 

cycles. No pods Tt.ere removed until they were dry and 
mature, but they were picked before dehiscence to  avoid 
the loss of seeds. By April 30 all leaves had abscised and 
all seeds matured. Dry weights were then determined. 

None of the treatments produced visible effects on the 
opposite, simple leaves, but the compound leaves of plants 
sprayed with 5 and 10 ppm exhibited characteristic in- 
ward rolling and epinnsty. I n  three plants receiving 10 
ppm the stem assumed a horizontal position, and the 
youngest fully expanded leaf a vertical position. The 
stem resumcd vertical growth a t  the next node, but the 
horizontal portion remained in tha t  position. Otherwise, 
recovery from epinasty had occurred by March 3. The 
5- and 10-ppxll c o ~ ~ ~ e n t t a t i o n s  caused a temporary inhi- 
bition of growt l~  in height, but there were no significant 
differehccs in final height. By March 13 all plants 
sprayed with 5 and 10 ppm and, to a slight degree, some 
of those sprayed with 1 ppm had developed new leaves 
with crinkled, lanceolate, and mottled leaflets. The tissue 
adjacent to the veins became chlorotic, but the leaflet mar- 
gins and vein islets remained green. By March 19 the 
leaves of the control plants and some of those on plants 
which had reecived I ppm were turning yellow, appar- 
ently due to the approach of maturity, but all leaves on 
the plants which received 5 or 10 ppm were still dark 
green. Small, white, conical outgrowths developed on the  
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FIG.2. Effect of 2,4-D on the clr j  nc,icl~tof the various 

orqans of bean pkrits and of tlic total veget.~ti\c and rcpro- 
d~trlive O ~ ~ : I I I S ,  e\~)ressed :IS percentilge of t h ~total dry 
n eig'lit 

~ lnder  surfaces of some of the most defornied leaves. 
These were similar to those reported by Felber ( 3 )  but 
had developed during March and April, while E'elber 
forlr~d such proliferations on the lower epidermis regu- 
larly only from June to October. 

The 2,4-D appeared to promote, rather than to  delay 
or inhibit, leaf abscission. Leaf abscission began on the 
cor~trols and plants in all treatments on Marc11 30 but 
n a s  completed a weak earlier in the plants sprayed with 
5 or 10 ppm than on the controls or plants sprayed with 

1 ppm. The abscission of leaves from all plants roached 
:I peak between April 13 and 14, and the rate during this 
peak period was higher for  all trcated p l i~nts  than, for  
the controls. 

A11 controls and plants which received 1ppm, and two 
plants which received 5 pprn began blooming on March 8, 
bnt none of the plaiits sprayed with 10 pprri bloomed 
until a week later. The number of macroscopic flower 
buds and flowers on March 10 is given in Fig. 1, and 
the data on pods in this figure provide additional evi- 
dence of the delaying effects of the 5 and I0  pprn con-
centrations on reproductive development. That this re-
pression of reproductive development was not due to  a 
general repression of growth is indicated by the increased 
vegetative development of the treated plants (Figs. 1 

and 2) .  Some of the flowers on the plants sprayed with 
10 pprn were deformed, having greatly reduced petals, 
elongated and exserted styles, and ruptured ovaries. The 
pods of the plants sprayed with 5 and I0  pprn were un-
usually dark green, and even those on plants sprayed 
with 1pprn were darker green than the controls. 

None of the treatments had a significant effect on 
total dry weight of the plants, but there were significant 
differences in the dry weights of the various organs (Fig.  
2).  'I'he 5- and 10-ppm concentrations definitely pro-
duced a decrease in the dry weight of the reproductive 
organs and a concurrent increase in the dry weight of 
the vegetative organs. The I -ppm concentration, however, 
produced a significant effect which was the reverse of 
this, due principally to the unusually high seed weight 
in this treatment. This was not due to  a greater weight 
pcr seed, nor to a larger total number of seeds, but to 
a larger n u m b e ~  of fully mature seeds (Fig.  I ) .  I11 

general, the weight per seed decreased with an  increase 
in concentration. (The mean weight of the mature 
seeds of the controls was 0.328 gm, and mean weights 
of the seeds of the plants treated with 1, 5, and 10 pprn 
were 0.286, 0.337, and 0.259 gm, 2 0.020). There is no 
evident explanation for the high weight per seed in the 5- 
pprn treatment. The increase in the total dry weight of 
the leaves with concentration of 2,4-D was due to the  
increase in the number of leaves, rather than to an  in-
crease in weight per leaflet, which actually decreased 
wit11 higher concentrations. I t  seems possible tha t  the 
delaying and inhibiting effects of 2,4-D on reproductive 
development reported here and by other investigators a r e  
the same type of phenomenon as the inhibition or delay 
action of other growth substances, reported by Dostak 
and Hosek (Z),Obsil (6),Galston ( 4 ) ,  and others. 
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I n  a n  earlier paper (Q) i t  was reported tha t  various 
steroids are capable of inhibiting the oxygen uptake of 
ra t  brain homogenates. It was found tha t  testosterone 
inhibits the oxidation of glucose a t  some point preceding 
participation of the cytochromes in "the main line of 


