
property whose magnitude is greatly influenced by 
the extent of hydrogen bonding. The same explaaa-
tion suggests itself fo r  the differences in the basicity 
and boiling point between ethylene and propylene 
glycols. The decrease in basicity with chain length 
in the rlionohgdric alcohols follolvs fro111 the increased 
forces between longer chains which in tm.n ~vrakeiis 
the hydrogen bonds. 

A few other cosiipounds are cited iu Table 1 in 
order to relate the basicity of the alcohols to other 
functionalities by the same yardstick. 

We have found that indicator 1is ailalytically use- 
ful  fo r  detecting water in alcohol samples. For  ex-
aniple, ('anhydrous," shelf sanlples of ethanol gave a 
light giaeen color with this indicator. The I\-ater con- 
tent n7as 0.3 to 0.5 percent and was found to be suit- 
able for  maloilic ester condensations. 
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Drpavtriiwnt of Chenz i s t~y ,  C i t y  College of Nezu Yo'rk,  
New  Pork ,  N .  Y .  

References 

1. 	L. P. Ilammett,  Pi~i i s ica l  Orgccnic C l i e ~ ~ l i s t r u(XIcGrn\%-
Hill, New Pork, 1940) ,  pp. 260-262. 

2. 	 J. Hine and M. Hine, J. A m .  Chem.  Soc .  74, 5267 (1952). 
3. 	 S. Soloway and P. Rosen, Sc ience  121,3134 (1955). 
4. S Siggia, Q t ~ a n t t t a t i b e  Organic  A n a l y s i s  c i a  F t~?zc t ional  

Groziys (Wiley, New Pork, 19491, pp. GG. 
5.  	 L. K. Rerguson, E l e c t r o n  S t r u c t u r e s  o f  O ~ g ~ i n i c  3Iolecules 

(Prentice-Hall, New Porlr, 19521, chap. 0. 

11 March 1955. 

Effect of Isonicotinic Acid Hydrazide 
on Some Plant Systems 

Several months ago Wort  (1)  described solne effects 
of the antitubercular compound isonicotinic acid 
hydrazide ( I X H )  on the growth of certain higher 
plants when it  was applied to the foliage of estab-
lished seedlings. General retardation of top gron-th 
was observed I\-ith I S H  concentrations of 0.4 to 1.6 
percent. I S H  solutions of the same concentrations ap-  
plied to the soil similarly caused stunting, except a t  
the 1.6-percent level, whlch was lethal to several spe- 
cies. Wort  went further and showed that in oats, 
beans, and sugar beet seedlings, leaf catalasr and 
phosphatase activities were depressed, although only 
slightly, by treatment with 1.2-percent I S H  (87 
pAI/ml), 

\Tort's experiments niight suggest that plants are 
not particularly responslve to this compound, a con-
clusion that would be a t  variance with observations un 
other plant systenls that are affected by f a r  lower con- 
centrations of I N K .  I n  1952 Schopfer et al. ( 2 )  
shon-ed that a concentration of I S H  as low as 0.0039 
percent in the medlum would cause 50-percent reduc- 
tion in elongation of pea roots in sterile culture, and 
that this effect was partially reversible by indoleacetic 
acid. Bustinza and Saatanlaria (3) reported that ger- 
rnlnation of seeds of Rapha9zzts sativus, Triticzcm corla- 
pacturn, and L~ipi t zus  alba was conipletely prevented 
by 0.4-percent I N H  and that some inhibition of s e ~ d -  

ling developni~eiit in these three species n7as evident 
a t  200, 50, and 10 ppm, respectively (1.5 ~?il/ml, 
0.36 11\1,/ml, and 0.07 p&f/ml). On the other hand, 
Sickell and Findlag (1 ) ,using Lemtzn mitzor as the 
test system, found substantial stiniulation of growth 
by 1to 20 ppm I S H  (0.007 to 0.15 pl\I/rnl, approsi- 
niately) but did not record the effects of higher con-
centrations. 

I n  experiments in these laboratories (5) this com-
pound I S H  has been observed to be an active inhibitoy 
of root growth. I11 aerated water cultures the roots of 
Noore barley seedlings grown for  5 days in the dark 
were inhibited to the extent of 50 percent on a dry 
weight basis by 350 ppni (2.55 ~lAl/n~l)  I N H  pre-
sented 24 hr  after the seeds were moistened. The roots, 
although not proportionately reduced in length, were 
distinctly y e l l o ~ ~  in color. 

Sirliilarly in the cucumber gersniaation test of 
Ready and Grant (6))the elongation of the priluarg 
root of cucuniber var. Early Fortune a t  25' n7as in- 
hibited 50 percent by a concentration of I N H  of 225 
ppnl (l.G ,uM/nil). The response curve for  Moore 
barley was almost coincident with that for  cucuniber 
at  low I N H  concentrations, n i th  the 50-percent inhi- 
bition point occurring at  220 ppm. Root elongation 
of Koto flax, however, was more sensitive to this 
compouad. Fifty-percent inhibition n7as observed at  
37 ppln (0.2'7 pilI/1111). I t  is perhaps ~vorthy of com-
ment that in these root responses I X H  is about oae- 
fifth as active as nlaleic hydrazide, which has found 
soine uses as a growth regulator and growth repres- 
saat. 

Top application of I N H  to young Black Valentine 
bean plants, either as droplets containing 50 or 100 
big to the base of a unlfoliate leaf, or by immersing 
the unlfoliate leaf in a solution of either 1xIO-~JI 
or 1x 10-*X for  48 hr did not result in any detectable 
growth repression or morphological change. Only at  
much higher levels of application 1vas growth reprw- 
sion evident, as is reported by \Tort (1 ) .  

Thus it appears that I N H ,  like numerous other 
compounds, has physiological potency in the inhibi- 
tion of root growth and development at  levels sub- 
stantially lower than those that elicit any niorphologi- 
cal responses in the tops of established plants. I t  is 
perhaps from the ranks of such conlpounds that mate- 
rials suitable fo r  preemergence weed control should 
be sought. 

A. G. KORMA?; 
Departmetzt of Botany ,  

Uaivevsity of ikfichiga?b, Avuz A r b o ~  
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