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BRIEF COMMUNICATION

KOH AND H,SO, HAVE NO STIMULATING INFLUENCE
ON ADVENTITIOUS ROOT FORMATION
IN BEAN PETIOLES

J. M. OPPENOORTH

Lab. voor Plantenfysiologie, Biologisch Centrum Rijksuniversiteit van Groningen, Postbus 14,
9750 AA Haren.

SUMMARY

Treatment with KOH or H,SO, of the lower part of petioles of leaf cuttings of Phaseolus vulgaris
before treatment with indoleacetic acid decreased the number of adventitious roots formed on the
petioles.

1. INTRODUCTION

Before adventitious roots can be formed mature parenchyma cells must de-
differentiate. Following this dedifferentiation a group of meristematic cells is
formed by cell division and induction of dedifferentiation and cell division in
neighbour cells, and from this group a primordium arises (MOUREAU 1939,
GRAMBERG 1971, OPPENOORTH 1976, 1978).

SOEKARJO (1965) suggested that dedifferentiation can be induced by un-
specific agents such as KOH and H,SO,; the processes following dedifferen-
tiation, to wit cell division, the organisation of the cells into a primordium, and
the outgrowth of the primordium, would be regulated by auxin. After pretreat-
ment with KOH or H,SO, the dedifferentiated cells would be more sensitive to
the specific agent for root formation, auxin.

Forinvestigation of the first stage of adventitious root formation an agent that
causes dedifferentiation of the mature parenchyma cells without inducing the
formation of a root primordium would be very valuable. I therefore investigated
whether KOH and H,80, would act as dedifferentiating agents in petioles of
leaf cuttings of Phaseolus vulgaris.

2. MATERIALS AND METHODS

Studies were carried out on the primary leaves of Phaseolus vulgaris L. cultivar
Wagenaar. The conditions during the growth of the plants and during the
experiments were as described earlier (OPPENOORTH 1976, 1978). Immediately
after the cutting of the leaves the blades were cut to a uniform surface of 15.5 cm?
to prevent influences of differences in leaf blade area (VAN RAALTE et al. 1975).
Before the treatment with indoleacetic acid (IAA) the lower part of the petiole
was dipped for 30 minutes in 0.1 9, 0.5% or 1.0 %, (w/v) KOH solution, or in



376 J. M. OPPENOORTH

0.1%, 0.5% or 1.09 (v/v) H,SO, solution, as used by SOEKARJO (1965). The
control was treated with demineralized water. To prevent a large uptake of the
solution into the transpiration stream the leaf blades were thoroughly sprayed
with demineralized water before the pretreatment. In three experiments the
petioles were immersed for 16 hours in 10~° M IAA (Merck, Darmstadt, W.
Germany) dissolved in a 0.02 M potassium phosphate solution at pH 4.7, in two
experiments the petioles were treated with 10-* M IAA for 30 minutes to
stimulate root formation.

Eight days after the cutting of the leaves the number of roots formed was
counted, the damaged part of the petiole was measured and the distance between
the damage}d part and the root closest to the leaf blade was measured.

3. RESULTS

Regardless of the number of roots formed by the control, the number of roots
produced after pretreatment with KOH or H,SO, was comparable or, as in most
cases, less. The density of the roots, i.e. the number of roots per centimetre of
petiole with roots, was always lower after pretreatment. The length of the petiole
damaged by the pretreatment increased with the increase in concentration.
H,SO, was more damaging than KOH.

The results are given in table I for the low 1A A concentration and in table 2 for
the high IAA concentration.

4. DISCUSSION

After pretreatment with KOH or H,S0Q, bean petioles formed less adventitious
roots. This contrasts with the findings of SOEKARIO (1965), who reported an
increase in the number of adventitious roots formed on the stems of Coleus
scutellarioides after treatment with KOH or H,SO,. In his material the situation
is complicated by the presence of quiescent adventitious root primordia in the

Table 1. The results of treatments with KOH and H,SO, before treatment with 107° M TAA.
Number of petioles per treatment (n) with number of rooted petioles between parentheses, total
number of roots (Ry), mean length in mm of petioles killed by the pretreatment (L., ), the density of
the roots (R/Lg). Three experiments.

Pretreatment n Rr L, RILg o Ry L, R/Lg n Ry L, R/Lg
water 10(10) 217 40.0 10(3) 22 21.7 10(7) §7 320
0.1% KOH 10(10) 210 01 425 10(1) + O S50 10(7) 61 O 258
0.5% KOH 10(10) 101 1.0 18.6 10(0) 0 1.4 10(4) 17 51 9.4
1.0% KOH 10 (10) 58 21 113 100) 0 39 10(4) 25 115 134
0.1%H,S0, 10(10) 149 11 186 10(4) S5 10 43 10(79) 2t 21 6.1
0.5%H,SO, 10 (10) 162 124 165 10(1) 9 83 129 10(3) 21 23.6 175
1.0% H,SO, 10(9) 103 207 19.5 10(1) 1 11.8 100 10(3) 32 264 273
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Tabel 2. The results of treatments with KOH and H,SO, before treatment with 10~4 M TAA are
given. Number of petioles per treatment (n) and number of petioles with roots between parentheses,
total number of roots formed (Ry), mean length of petiole in mm killed by the pretreatment (L),
the density of the roots (R/Lg). Two experiments.

Pretreatment n Ry L, R/Ly n Ry L, . R/Lg

water » 109) 435 173 10(9) 391 244
0.5% KOH 10(6) 186 1.7 86  10(8) 105 L7 105
1.0% KOH 10(9) 189 6.5 76 109 201 37 142
0.5%H,SO, 10(7 275 89 142  10(10) 320 95 189
1.0% H,SO, 10(2) 5 350 79  10(10) 340 159 334

nodes. The developing nodal root primordia inhibit the formation of adven-
titious root primordia in the internodes, and Soekarjo suggested that the grow-
ing nodal root primordium consumes so much IAA that the concentration
necessary for dedifferentiation is not reached in the internode. His suggestion is
supported by the results of WARREN WILSON & WARREN WILSON (1977), who
reported that removal of emerging adventitious roots stimulates the formation
of more adventitious roots on Sambucus nigra cuttings.

Bean petioles have no quiescent adventitious root primordia and their ana-
tomy is uniform over the length of the petiole (OPPENOORTH 1976). After pre-
treatment with KOH or H,SO, bean leaf cuttings formed less roots. The density
of the roots was less after these pretreatments. This indicates that KOH and
H,SO, not only kill the lower part of the petiole but also damage tissues higher
up in the petiole, since the density is a constant within experiments (Oppenoorth,
in preparation).

The differences in numbers of roots formed by the controls of the experiments.
may be caused by environmental differences during the growth of the parent
plants. Especially the amount of irradiance influences the rooting of the cuttings,
a high irradiance of the parent plant decreases the number of roots formed by the
cutting (HANSEN & ERIKSEN 1974, Oppenoorth, in.preparation). Regardless of
these differences the reaction to treatment with KOH and H,SO, is the same in
all experiments: less roots are formed.

A closer analysis of Soekarjo’s data shows that the increase in number of roots
after pretreatment with KOH or H,SO, is as large as the increase in number of
roots after removal of the lowest node or the removal of the lowest node plus a
part of the internode. The increase in number of roots formed by Coleus stems
after treatment with KOH or H,SO, can therefore be explained by the elim-
ination of the quiescent nodal root primordia.

REFERENCES

GRAMBERG, J. J. (1971): The first stages in the formation of adventitious roots in petioles of
Phaseolus vulgaris. Proc. Kon. Ned. Akad. v. Wetensch. C 74: 42-45.



378 J. M. OPPENOORTH

HAaNSEN, J. & E. NYMANN ERIKSEN (1974): Root formation of pea cuttings in relation to the
irradiance of the stock plants. Physiol. Plant. 32: 170-173.

MOUREAU, J. (1939): Contribution d I’étude des facteurs organogénétiques de la néoformation des
racines chez les plantes supérieures. Bull. Soc. roy. Sciences Liege 8 (12): 561-571.

OPPENOORTH, J. M. (1976): Experiments on root formation. II The effects of IAA and kinetine on the
anatomy of the petiole of Phaseolus vulgaris. Proc. Kon. Ned. Akad. v. Wetensch. C79: 299-306.

—, (1978): The influence of colchicine on initiation and early development of adventitious roots.
Physiol. Plant. 42: 375-378.

RAALTE, M. H. vaN, L. J. DEKOK & J. M. OPPENOORTH (1975): Experiments on root formation. The
site of initiation of adventitious roots in the petioles of Phaseolus vulgaris L. Proc. Kon. Ned.
Akad. v. Wetensch. C 78: 217-225.

SOEKARIJO, R. (1965): On the formation of adventitious roots in cuttings of Coleus in relation to the
effect of indoleacetic acid on the epinastic curvature of isolated petioles. Acta Bot. Neerl. 14:
373-399.

WARREN WILSON, P. M. & J. WARREN WILSON (1977): Experiments on the rate of development of
adventitious roots on Sambucus nigra cuttings. Aust. J. Bot. 25: 367-375.



