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In t roduc t i on 

f o l l o w i n g the isolation (10, 11) of indolylacetonitr i le ( I A N ) , and the par-
tial elucidation of occurence (1, 4, 5, 9, 12, 13, 14, 18, 21, 25, 26) the 
attention has been more and more turned to the biochemistry of the nitri les 
of auxins. Of the problems arisen, doubtlessly one of the most interesting is 
that the I A N regulates select ive ly (3, 6, 8, 19, 20, 22—24, 27.) This select ive 
activity is mani fested also in other cases than is that of I A N . VF.LDSTRA (27) 
found in 1944 that a-naphthylacetonitr i le ( N A N ) — l ike I A N — does not 
stimulate the g rowth of the pea-stem sections whereas i t proves to be a v e r y 
active st imulator f o r other species. FAWCETT et al. (6) demonstrated that 
the auxin e f f e c t of nitriles of certain 2,4-dichlorophenoxy-derivat ives may 
also be more or less select ive. 

In all probabi l i ty the nitr i les of auxins are in real i ty inact ive compounds, 
and are able to exer t auxin e f fec t , mere ly because they possess the capacity 
of hydrol iz ing enzymat ica l ly into acidic aux in in the cells of certain species 
(2, 6, 7, 11, 21, 24, 27, 29). T h e species where in the intensive hydrol iz is of 
I A N can be demonstrated, are ex t reme ly sensitive to I A N (24). Th i s process, 
however , is not f ound in e v e r y species presumably due to the absence of 
a suitable enzyme-system. In such a case the nitri le again is shown ine f f e c -
tive. T h e cause of the d i f f e r en t act iv i ty may in all probabi l i ty be that the 
intensity of transformation of the nitr i le into acid in var ious plant species 
is considerably d i f f e rent . 

Th i s complex problem has not alone theoretical but also s igni f icant prac-
tical aspests; e. g. the question of applicabil i ty of N A N . I t is known that 
N A N — perhaps due to ist more l ipophil ic property — in certain cases, is 
more act ive regulator than N A A itself (17). A t the same t ime N A N can be 
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more readily produced than N A A ; namely, according to several methods used 
at present i t is an intermediary product (16). N A N seems to be usable in 
severa l relations especial ly when its activity is less select ive. 

In case of the 2,4-DN the requirement is quite contrary i. e. the de f in i t e 
selectivity. I f the 2,4-DN — in the case of certain dicotyledonous species — 
is ine f fec t ive , wh i l e i n other species, l ike the 2,4-D, it is h ighly act ive there 
seems to be a possibi l i ty to produce a new herbicide f o r dicotyledonous weeds 
f r o m the dicotyledonous cult ivated plants. 

E ight dicotyledonous plant species be longing to e ight d i f f e r en t fami l i es 
we re examined to c lear up the f o l l ow ing prob lems: 

a ) how sensit ive a r e the seedl ings to the nitri les compared to the corres-
ponding acids; 

b ) whether the sensi t iv i ty of the var ious species to nitri les shows any 
signif icant d i f f e rence ; 

c ) if there are such di f ferences, are they mani fested in case of both ni t -
riles examined. 

M a t e r i a l and m e t h o d s 

The acids and their nitriles: 
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Taken into consideration the practical features of the problems discussed cul-
tivated plants were selected for experiments: »Beta vulgaris L. "Beta C—242 53-
fChenopodiaceae), Cannabis sativa L. »Bologniensis- (Moraceae), Cucumis sativus 
L. »Kecskeméti hamvas- (Cucurbitaceae), Lactuca sativa L. »Május királya- (Com-
positae), Linum usitatissimum L. »Szegedi Olaj len- (Linaceae), Medicago sativa 
L. »Frank- (Leguminosae), Raphanus sativus L. -Saxa - (Cruciferae), Solanum lyco-
persicum L. »Lucullus- (Solanaceae). 

In order to elucidate the questions the root growth test suggested by B E N T L E 

and B I C K L E ( 3 ) was used — apparently the most suitable test to compare the 
sensitivity of the various speciens — when observing the inhibitory and not the 
stimulatory* intensity of the auxins. 

The surface of seeds were sterilized, then germinated under sterile circums-
tances in dark on f i lter paper. Seeds germinating contemporaneously were place 
on culture medium, containing 1,5 % agar, of different auxin concentrations, 3 
houre after the appearance of the radicula. So each culture had 20 seeds of every 
species and concentration. The incubation lasted 48 houre in dark at 26 C°. The 
lenght of the roots of the seedlings was measured in then-fold magnitude. 

The extent of the selectivity is arbitrarily denoted by a differential number, 
-D-value-. A t 10—6 M, i. e. at a concentration where the activity differences appear 
most strikingly, »D-value- means the difference of root-inhibition produced by 
the nitrile and corresponding acid (Fig. 1). 

Examinations were three times repeated, so the data show the average of 
60 measurements. The maximal deviation from the average is ±11,5%. 

Resul ts and discussion 

Data obtained w i th naphthyl compounds are shown in Fig. 2. 

I t may be stated, that N A N is in all cases — at 50 % inhibition in general 
ten t imes — less act ive than N A A . Compar ing the curves, a more or less 
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Fig. 1. Explanatory figure to express »D-value«. 

similarity can be noted. A s to the e f f i cacy of the two compounds the greatest 
di f ference can be observed in the Lactuca, whi le the smallest in the Raphanus. 

D - n a p h i h y i -values: Beta: = 27, Cannabis = 38, Cucumis = 37, Lactuca = 57, 
Linum = 42, Medicago = 26, Raphanus = 16, Solanum = 37.. 

In root test N A A is more active than N A N , whi le in the coeloptile-test 
it is inverse. This holds true f o r the relation of the indolylacetic acid and 
indolylacetonitrile (3). 

From practical point of v i ew it is of primary importance that N A N proved 
to be relatively of high activity, though to some extent wi th d i f ferent in-
tensity, it af fected, however , all the plants examined. Its applicabil ity has 
been already shown in certain cases, it proved to be useful storing potatoes 
(28) and rose branches (15). 

Fig. 3 shows results obtained with 2,4-D and 2,4-DN. 
The close proximity of the results and the close paralellism of the curves 

of the acid and nitrile are at f irst sight striking. A t the height of 5 0 % in-
hibition tenfold act iv i ty-di f ference is shown in none of the species. 

D - p h e n o x y -values: Beta = 21, Cannabis = 14, Cucumis — 13, Lactuca = 23, 
Linum = 18, Medicago = 18, Raphanus = 15, Solanum = 16. 

The activity of 2,4-DN is v e r y near to that of the 2,4-D in all the eight 
species examined, also in the pea-stem test which, however, is insensitive to 
nitriles (6). 

Thus the suggestion to use it as a superselective herbicide does not seem 
to be acceptable, only if the sensitivity of the organs above the soil is 
considerably d i f f e r ing f rom that of the roots. Examinations re ferr ing this 
are under way. 

The questions comprised in the introduction may be answered as fo l lows: 
a) roots of the dicotyledonous seedlings are in general considerably sen-

sitive to the nitriles examined, y e t the intensity of the e f fect is weaker in 
every case than that of the corresponding acids; 

b) comparing the e f f ec t exerted on the various species d i f ferences may 
be found; 
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Fig. 3. Effect of 2,4-D and 2,4-DN on root development. Abscissa: Logarithm of 
concentration of médium. Ordinate: root lenght as per cent of control after incub-
ation. Solid lines: data of root grown in acid medium. Broken lines: data of root 
grown in nitrile medium. 1. Beta vulgaris, 2: Cannabis sativa, 3: Cucumis sativus, 
4: Lactuca sativa, 5: Linum usitatissimum, 6: Medicago sativa, 7: Raphnus sativus, 

8: Solanum lycopersicum. 
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c) the discrepancies of sensitivity are greater in the relation of N A N 
and N A A whi le in the relation of 2,4-DN and 2,4-D are quite slight. 

S u m m a r y 

The activity of N A N and 2,4-DN on the root-growt of seedlings belonging 
to eight d i f ferent species was observed and the intensity of the e f f e c t was 
compared wth the act iv i ty of the corresponding acids — Naa and 2,4-D. 

The activity of the nitriles is considerable, but less than that of the 
corresponding acids. Compar ing the e f fect exerted on the d i f f e rent species 
it was found that the di f ferences on the act iv i ty are greater in the relation 
of N A N and N A A whereas in that of 2,4-DN and 2,4-D are quite slight. 
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