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Abstract

MH as a single spray in concentrations 700 - 1500 mg/l was used in July to

induce premature offshoots in nursery trees. The trees of pear, plum and

of 3 apple cultivars showed little or no response to MH treatment. Due to

this treatment, however, the trees of 7 other apple cultivars formed 3-5

branches longer than 20 cm, possessing large crotch angles. The growth of
the main axis was only temporarily inhibited by the MH treatment.

INTRODUCTION

Maiden apple, pear and plum trees usually produce few branches in
the lower part of their axis. Such branches are useless for tree head
formation. Methods of breaking the apical dominance in maiden fruit
trees in order to induce branching higher on their axis have been in-
vestigated by several authors (Jankiewicz and Kemula 1962;
Preston 1967, 1968). One of such methods is spraying the trees
with MH (Jankiewicz 1960; Marcelle 1966). The purpose of this
work was to try MH treatment on the trees of several apple cultivars
and on plum and pear trees.

MATERIAL AND METHODS

The apple trees were sprayed with MH on July 7-12 when they
were 70 -85 cm high or on July 20-21 when they had attained 85 -
- 115 cm. The weather during spraying was sunny and wet. Pear trees
and plum trees were sprayed on July 6 during cloudy and very wet
weather. Only the apical part of the trees was sprayed including 5-6
fully developed leaves. MH in diethanolamine was applied in concentra-
tions 700 -1500. The surfactant Pagin was also used to facilitate



204 L. S. Jankiewiez, J. Kozyra

absorption. The leaves were sprayed abundantly using 5-8 ml of the
solution per tree. Two types of control trees were used: intact sprayed
only with the surfactant, and decapitated not sprayed.

The measurements of the lenght of the branches and of crotch angle
width were taken during the autumn. Crotch angles were measured as
the angle between the main axis and the tangent to the branch 1 cm
from its point of attachment.

The experiments were set up in 5 randomized blocks. Three equally
treated trees comprised a plot. The results were worked out statistically
using the method of analysis of variance.

RESULTS

The apple trees treated with the higher concentrations of MH showed
irregular chlorosis and deformations of the leaves which were the
youngest during the treatment. Also the leaves and the internodes which
had not attained their final size at the time of treatment were after-
wards smaller than those in control trees.

Table 1
The number of lateral branches longer than 20 cm growing on the trunk
higher than 45 c¢m above the soil surface

The name of Control | Control : MH | MH

the variety untreated | decapitated | 1200 ppm | 1400* ppm
Wealthy 1 0.0 l — 0.0 0.0
Close [ 0.0 — 0.0 0.0
Antonovka 0.0 0.8 0.0 0.0
Bancroft 4.5 (5 4.3 4.9
Boiken 0.6 3.4 1.5 By
Melntosh [ 0.2 3.3 3.1 31
Oberldnder
Himbeerapfel 1.2 4.5 4.5 4.9
Yellow
Transparent 0.0 4.4 3.1 4.1
Piekna z Rept 0.06 3.1 0.1 4.1
Starking 0.06 1.9 1.6 3.8

* Piekna z Rept and Starking 1500 ppm.

The trees of seven apple cultivars (Tab. 1) showed a marked influence
of MH on branch formation. In most cases the concentrations of 1400 -
- 1500 mg/l induced more offshoots per tree than 1200 mg/l. Concentra-
tions lower than these were only slightly effective or not effective. With
1400 or 1500 mg/l of MH, 3 -5 branches longer than 20 em were formed
per iree. Basides that, several branches shorter than 20 em were formed,
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which in some cases may also help to from the tree head. The decapi-
tated control trees produced a similar number of laterals per tree but of
these the 1-2 uppermost and most vigorous ones formed narrow crot-
ches (Tab. 2). Such laterals cannot be used as scaffold branches. Only
Bancroft trees produced so many vigorous laterals after decapitation
that the trees could easily be trained by Cernik’s (1956) method, i.e.
by pinching the 1 -2 uppermost narrow-crotched laterals.

Table 2
The crotch angles (in degrees) of three consecutive uppermost branches (1, 2, 3)
Control MH MH
T;:Z I:;TiZt;f decapitated 1200 ppm 1400* ppm
1 2 3 1 2 3 1 2 3

Bancroft 25.6 479 683 55.8 53.3 66.2 56.2 57.2 643
Boiken 20.3 45.0 595 65.6 66.4 66.4 541 486 52.0
McIntosh 144 305 47.8 46.7 45.7 521 429 419 46.1
Oberldander
Himbeerapfel 20.7 40.1 579 50.8 485 54.7 47.2 47.8 49.2
Yellow
Transparent 13.2 334 651 485 47 410 479 436 514
Piekna z Rept 256 50.0 672 _ _— _— 60.7 62.6 60.1
Starking 249 51.7 613 629 604 63.8 474 466 47.7

* Piekna z Rept and Starking 1500 ppm.

The trees treated with MH possessed branches which in most cases
were attached at sufficiently wide angles, although at the concentra-
tion of 1200 mg/l the angles were wider than at 1400 or 1500 mg/l. Thus
with inéreasing inhibition of the growth of the main axis the tendency
to produce narrow crotches rises. This tendency was especially distinct
in weaker trees. The growth of the main axis was only temperarily
inhibited by MH treatment and a leader 25 - 35 cm long grew out above
the zone where offshoots were formed.

On the subsequent spring the frost injury and growth of decapitated
and MH-treated trees of the two cultivars Pigkna z Rept and Starking
were observed. They belong to the group of cultivars with medium frost
resistance. There were found only occasional forst injuries of the ends
of the branches similar in both decapitated and MH-treated plants. The
growth of all investigated trees was similar.

Three other apple cultivars Wealthy, Antonovka and Close (Tab. 1)
showed marked symptoms of MH treatment on their leaves but formed
no branches, even at the highest concentration of MH. In the trees
of cv. Close MH treatment seemed to increase the growth of branches
which were already present lower on the axis at the time of treatment.

The later application of MH on July 20 - 21 in another nurseries in
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the northern part of Poland on trees of McIntosh, Spartan, Wellspur,
Red Boskoop and Yellow Transparent budded on M IX induced only
short shoots in the treated zone. Decapitation was also little effective
at that time.

The pear trees cv. Colorée de Juillet and Clapp’s Favourite and the
plum trees cv. Wangenheims Frithzwetsche and Reine Claude d’Oullins,
treated with the same concentrations of MH as apple trees, did not
ramify. The pear trees showed very weak symptoms of MH treatment
on their leaves. This may be related to the fact that a pear shoot does
not form a large group of young leaves on its top (as an apple shoot
does), which could retain the solution. Pear leaves are also smoother
and more waxy than apple trees, which makes absorption of the spray
solution difficult. In contrast to this a plum shoot ends with a very large
and dense group of partially unfolded leaves which present a conside-
rable absorbing surface for the spraying solution. So it is not surprising
that the symptoms of MH action were very marked on plum trees and
that higher MH concentrations often killed the apices. Nevertheless,
the production of lateratls was not observed in plum ftrees after MH
treatment. This may be connected with the early dormancy of plum
axillary buds or with a direct inhibitory influence of MH on axillary
buds in this species.

The results presented on apple trees corroborate those of Jankie-
wicz (1960) and Marcelle (1966). It is probable that the method of
inducing premature offshoots on apple trees with MH may find practical
application in the nurseries after further refinement. It would be advi-
sable however, to perform the treatment as early as possible and never
later than on July 12. The very weak response of apple trees to treat-
ment on July 20-21 may be connected with progressing dormancy of
buds (Champagnat, 1965). Also, when the trees are treated too late
the newly formed shoot does not have enough time to attain sufficient
length. The effect of MH on apical dominance may be tentatively expla-
ined as due to a temporarily lowering of the production of gibberellins
and auxins in the shoot apex and young leaves. As the apex resumes
its growth, the newly formed laterals come under the influence of the
renewed production of auxins and gibberellins, which leads to the for-
mation of large crotches (Jankiewicz 1856).

This work was partly supported by the U.S. Department of Agriculture, Agri-
cultural Research Service, Grants No. FG-Po-111 and 265.
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Zastosowanie hydrazydu kwasu maleinowego (MH) dla wywolania
rozgaleziania sie drzewek owocowych w pierwszym roku ich wzrostu

Streszczenie

Gorng czesé¢ siewek opryskiwano jednorazowo MH w stezeniach 700 - 1500 mg/l.
Doswiadczenie przeprowadzono 6-12 lipca w szkolee, gdy okulanty osiggnely
70 -85 em wysokosci. Drzewka grusz, sliw i trzech odmian jabloni: Wealthy, An-
tonowka i Close nie rozgalezialy sie pod wplywem MH, natomiast drzewka sied-
miu innveh odmian jabloni wyvtworzyly pod jego wplywem 3 -5 galazek o dlugosci
powyzej 20 em. Galgzki te mialy duze katy rozwidlen.

Wzrost osi glownej byl tyvlko przez pewien czas zahamowany i ponad koronkg
galezi wytworzyl sie przewodnik o dlugosei 25-35 em. Drzewka kontrolne deka-
pitowane mialy przewaznie tyle rozgalezien co traktowane MH, ale katy roz-
widlen galazek drzewek kontrolnych dekapitowanych byly zbyt ostre. Drzewka
kontrolne nie oglowione rozgalezialy sie tylko sporadycznie. Opryskiwanie MH
w dniach 20-21 lipca bylo juz nieskuteczne.
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