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differential agglutinability of the red cells to
arboviruses depends upon the presence of un-
masked receptors on the cell membrane. These
receptors are present on all the erythrocytes
tested but the presence of unmasked receptors
varies from species to species and among
individuals of the gsame species. The findings
suggest that the receptors for arboviruses are
not protein in nature as they are not destroyed
by trypsin treatment.

The increased agglutinability affer t{rypsini-
zation raises the possibility of the routine use
of enzyme-treated erythrocytes as a more
sensitive indicator in hsemagglutination inhibi-
tion test in diagnostie virology and would
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affect a 4 to 32 times economy in viral antigen
depending upon the erythrocytes used.
We are thankful to Dr. T. R. Rao, Director,

Virus Research Centre, Poona, for supplying
the antigens,
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EFFECT OF AUXIN SYNERGISTS IN ROOTING OF
FRENCH BEAN (PHASEOLUS VULGARIS 1.) CUTTINGS
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ORTER! noted that indole greatly synergised
the effect of IAA (3-indole acetic acid)

in root production of French bean (Phaseolus
vulgaris L.) cuttings, She quoted the results
of van Raalte's2 work on synergism in sug-
gesting that the enhancing effect of indole on

IAA-1nduced root formation was caused by its

inhibiting effect on. IAA-oxidase activity. In a
later investigation Gorter® used indole, a- and
f-naphthols and phenol in combination with
TAA, NAA {e-naphthyl acetic acid) and 2, 4-D
(2, 4-dichlorophenoxy acetic acid) and con-
cluded that synergism between those chemicals
and auxins did not depend on a resemblance
in molecular structure of the two compounds.
She assumed that the exogenously applied
auxins are attacked by an unspecific oxidizing

enzyme which was antagonised by chemicals:

like indole, a-naphthol and f§-naphthol. Hess4
used a number of mono and polyphenolic
compounds in rooting of mung bean (Phaseolus
aureus Roxb.) cuttings and stated that
structural requirements for a phenolic com-
pound to stimulate rooting were presence of
at least two hydroxyl groups in an ortho
relationship and a free parg position in the

ring,

* Present address : Univeraity College of Agriculture,
Calcutta University, 35, DBallygunge Circular Road,
Calcatta-l9.

In the present investigation the influence of
a number of chemicals including indole, ¢~ angd
f-naphthols and several mono and polyphenolic
substances, some of which have been shown
to affect the JAA-oxidizing system,’—= has been
studied. The objectives were to study (a) the
structural requirements for a compound to act
as auxin synergist in rooting and (b) the
effects of such chemicals on the levels of exo-
genously applied auxins, activity of JAA-
oxidizing system and penetration and transport
of auxins in cuttings, in relation to adventitious
root formation.

Experiments were carried out on cuttings of
12 days old seedlings of Phaseolus vulgaris L.
cultivar “Tender green” which had been raised
under controlled conditions. The method of
Gorter was followed for rooting of cuttings.

Indole, e~ and @-naphthols, pyrogallol and
coumarin promoted rooting in absence of
auxins. Figure 1 shows that indole greatly
synergised rooting induced by IAA, IBA
(v~indole butyric acid), and NAA. Both the
naphthiols synergisied Tooting inducced by all
the auxins; e-naphthol being more effective
than g~naphthol. Cinnamic acid also enhanced’
the root-promoting effects of the auxins. Para-
hydroxy benzoic acid and salicylic acid
synergised rooting by IBA and NAA, ferulic

pcld proved to he an effective synergist of
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IBA. Pyrogallol, though Thighly effective
alone, antagonised the auxin effects. Most of

the polyphenolic compounds antagonised root-
ing of 2,4-D-treated cuttings. Although indole

was synergistic to IAA and [IBA, the
;|
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FIG. 1. Histograms showing increase (solid bars) ot
decrease (hatched bars) in number of roots per cutting due
to synergism o1 antagonism [values obtamed by subtracting
individual effects of auxins aund synergists or antagonists
from mean auxin-cum synergist oc antagenist effects, 4
(plrs) denotes synercism, — (mezus) denotes antagonism].
Concentration of IAA 1074, IBA and NAA 5 X 105 and
2, 4-D 2-5 x lu~% M, Synergists or antagonists at 1073,
except DCP 2 x 107, DNP 35 x 1073, tannic a=id 1072,
catechol, salicylic and cinpamic acids at 5 x 101 M.

naphthols to NAA, and 2,4-dichlorophensl
(DCP) to 2,4.D, the synergists also syner-
gised rooting by auxins structurally unrelated
to them. This confirms the views of Gorter
that synergism does not merely depend on a
close resemblance in the molecular structure
of the synergists and the compounds synergised.

The structural! requirements for a phenolic
compound to stimulate rooting as stated by
Hess are not satisfied by para-hydroxy benzoic
and salicylic acids since both of these mono.-
phcnolic  acids  synergised rooting by IBA
and NAA in French bean cuttings. Moreover,
in p-hydroxy benzoic acid the para position is
not free. Para-hydroxy benzoic and salicylic
acids also synergised rooting by JAA and NAA

ip cuttings of Ergnthemum tricolor Nichols,?
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Samples of cuttings taken 24, 48, and 120
hours after treatment with carboxy labelled IAA
(3-indole acetic acid-1-Cl4) indicated that
more radiccarbon was present in tissues in the
presence of catechol, pyrogallol, guaiacol,
a- and J-naphthols, p-benzoquinone, hydro-
quinone and gallic, chlorogenic, sinapic,
caffeic, ferulic and tannic acids than in their
absence. Radiocarbon content after treatment
with indole and coumarin was similar to that
of control. These results point ocut that extent
of rooting was not related to total radiocarbon
content in tissues. Radicactivity in the tissue
was, however, not confined to IAA only.
Autoradiograms of extracts of IAA-1-Cl4_
treated cuttings showed the presence of four
radicactive compounds (unidentified), The
same compounds were found after treatment
with different synergists but minor differences
were observed in relative intensities of the
spots under the different treatments. Radio-
carbon content of NAA-1.C!% and 2,4-D-1-Cl4-
treated cuttings was not much affected by the
phenolics or other chemicals tested.

Preparations of IAA-oxidase from bean
tissues were incubated with IAA-1-C14 and a
range of different substances. Enzyme activity
was greatly inhibited by all the polyphenolics
tested, and also by a- and g-naphthols, p-benzo-
guinone and hydrogquinone Indole did not
effectively inhibit JAA-oxidase. ITAA-oxidase
preparations from Phaseolus, however, failed
to oxidise NAA-1-C1t or 2,4-D-1-C14 and addi-
tion of an TAA-oxidase cofactor like DCP or
inhibitor like e-naphthol did not have any
effect on the levels of these auxins in the
incubation mixture (Table I).

The contentions of van Raalte and Gorter
that Indole acts through inhibition of IAA-
oxidase are not supported by the present
findings. Although autoradiograms of labelled
auxin-treated cuttings showed incorporation of
Cl¢* into a number of compounds, may be in
part, due to refixation of C1%0,, IAA-oxidase
of Phaseolus has shown good specificity.
Unlike TAA-1-CW-treated cuttings, total radio-
carbon in NAA-1-C'% and 2, 4-D-1-C'% treat-

ments was unaffected by the IAA-oxidase
inhibitors, The question of an inductive
synthesis'® of an oxidizing enzyme system
during rooting is, however, not clear. Even

after five days when root initiation was well
advanced, no reduction in total radiocarbon of
NAA-1-C!% zand only slight reduction in 2,
4-D-1-Cli_treated cuttings could be observed
but by that time g large fraction of radioacti-
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TABLE I
Specificity of Phaseolus IAA-oxidizing systemn

Residual radicactivity (CPM) in incuba-

tion mixtare ©of labelled auxins under Radioactivity (CPM) in samples of labelled

different treatments after 6 hrs. at 28°C, auxins treated cuttings (a-Naphthol-5x (0™

(a-Naphtho!l, Indole and DCP. all at DCP-1075 and Indole 107° M)
1072 M)

IAA-1-C1? NAA-1-C¥* 24-D-]-C! *TAA-1-CH* **NAA-1-C* *2,4-D-1-C**

Control {no stimulator 443 941 595 840 704 1,275
or inhibitor)

a-Naphthol 812 931 586 1,944 713 1.251
DCP 450 925 600 834 707 1,274
Indoile 465 914 585 896 733 1,268
Control {killed enzyme) 801 023 579 . . .o

—

* 24 hours after application,
** 48 hours after application.

vily of these auxins was distributed to a num-
ber of unidentified compounds,

The synergismm of the different chemicals
with the auxins cannot therefore be explained
merely by assuring that the synergists prevent
oxidation of the auxins by JIAA-oxidase,.

The gquestion of differential uptake of auxins
under the different synergistic chemicals was
not a major factor in the present experiment
as the cuftingss were allowed to draw the
whole of the solution supplied, Transport of
2, 4-D-1-C14 within the cutting was, however,
greater as compared with IAA-1-Cl% or NAA-
1-C1%; the latter moved particularly slowly.
Some minor differences in the movement of
auxins were found in the presence of the
synergistic chemicals, Differences in penetra-
tion and {ranslocation of auxins in cuttings
cannot, therefore, be major reasons of root-
promoting effscts of all synergistic chemicals.

It is ¢uggested that metabolic reactions other
than those mediated by the TAA-oxidizing
system are Involved in synergism. Whether
the auxins become biologically more active by
forming addition products with the chemicals
(vide Leopold and Plummerll) remains to
be seen, Identification of the compounds into
which the radiocarbon from the labelled auxins

-
[}

was found to be incorporated and the study
of their role in rooting seem to be fruitful
lines of study.
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