ACTA UNIVERSITATIS AGRICULTURAE ET SILVICULTURAE MENDELIANAE BRUNENSIS

Volume LVIII

Number 2,2010

EFFECT OF THE CO-APPLICATION
OF PROMALIN® AT DIFFERENT BUD
PHENOLOGICAL STAGES AND NOTCHING
AT DIFFERENT DISTANCES ON LATERAL
BRANCHING OF THREE SWEET CHERRY
CULTIVARS (Prunus Avium L.) IN CENTRAL CHILE

E.von Bennewitz, C. Fredes, L. Gutierrez , T. Lo3idk

Received: August 25, 2009

Abstract

BENNEWITZ, E., FREDES, C., GUTIERREZ, L., LOSAK, T.: Effect of the co-application of Promalin® at dif-
ferent bud phenological stages and notching at different distances on lateral branching of three sweet cherry cultivars
(Prunus Avium L.) in central Chile. Acta univ. agric. et silvic. Mendel. Brun., 2010, LVIII, No. 2, pp. 45-50

A study was carried out during 2005 in the Maule Region of Chile (34.56°S, 71.5°W) to evaluate the ef-
fect of the co-application of Promalin®at different bud phenological stages and notching at different
distances on lateral branching of three sweet cherry cultivars. Treatments significantly increased total
feather length in comparison to the untreated control only in the case of ‘Bing’. Total feather growth
in these cases was more than double that of control trees. On ‘Lapins’ treated trees, total number of
lateral shoots was in most cases significantly increased. In ‘Stella’ trees, total feather length and total

number of lateral shoots were not affected by treatments.

cherry, branching agents, feather production, plant growth regulator

Chilean cherry production has been changing dur-
ing the last period of 10 years. These changes have
involved an increase in the cultivated area, orchard
density, introduction of new self-fertile varieties,
semi-dwarfing or dwarfing rootstocks and the adop-
tion of new training system such as the “Solaxe” sys-
tem (Lauri and Lespinasse, 1998) among others.
Canopy formation is very important in fruit trees
because the preconditions of early productivity in
young trees are a reasonable lateral branching for
training scaffold limbs, and a proper balance be-
tween elongated and short shoots (e.g. spurs) which
have high flowering potential (Buban, 2000). Gro-
wers require well-branched maiden trees for plant-
ing intensive orchards as feathered trees with wide
angled secondary laterals provide earlier and higher
yields (Hrotké et al., 1999). Most of the sweet cherry
cultivars exhibit strong apical dominance, particu-
larly in young trees (Elfving and Visser, 2007). If not
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properly managed, scaffold branches and leaders
of young trees produce hardly any laterals (Jacyna
and Puchata, 2004). Different methods to increase
branching have been examined. These methods in-
cluded disbudding, deblading and notching among
others (Neri et al., 2002; Zucconi, 2000; Elfving and
Visser, 2007). Yet branching responses brought by
these procedures are often inconsistent (Elfving and
Visser, 2007). The mixture of Benzyladenine (BA)
and gibberellic acid isomers (Promalin®) has been
used as a branching agent in nurseries and in young
cherry tree orchards. Veinbrants and Miller (1981)
and Jacyna and Puchata, (2004) reported that Pro-
malin® mixed with latex paint promoted abundant
branching in young sweet cherry trees.

Importantaspects to be considered at the moment
of application are the phenological stage, the cor-
rect composition, concentration and timing of spray
(Abbott, 1986).
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Research has been carried out in Chile to assess
the effect of combined cultural and chemical me-
thods to improve the branching effect in cherry
trees. The objective of this research was to evaluate
the effect of the co-application of Promalin®at dif-
ferent bud phenological stages and notching at dif-
ferent distances on lateral branching of three sweet
cherry cultivars.

MATERIALS AND METHODS

Plant material and experimental design

The study was carried out during 2005 in the Maule
Region of Chile (34.56°S, 71.5°W). Plant material
consisted of ‘Lapins’, ‘Bing’ and ‘Stella’ cherry trees,
planted in 2004 on ‘Maxma 14’ rootstock and spaced
3 x 5m in north to south rows. Trees were trained
to a Solaxe system (Lauri and Lespinasse, 1998).
The soil was a very fine sandy loam from the An-
disol order, 80 cm depth, pH (6.3), O.M (2.0%), EC
(0.3 dS m™). Trees were irrigated with under-tree mi-
crosprinklers weekly from November to late March.
Standard orchard management practices (irrigation,
fertilization, pest and weed control, and dormant
pruning) were followed every year. For each cherry
cultivar nine treatments were conducted. Trees were
selected on the basis of uniform vigor and develop-
ment and were assigned to a complete randomized
design with 5 tree replicates.

Treatments consisted of a control and the com-
bined application of Promalin® (1,8% w/w of each
BA and GA, ), at three different bud phenologi-
cal stages and notching at three different regular
distances of the midlle part of one year old central
leader shoots. Notching was carried out with epi-
dermal cuts (1.5 cm long) located 1 cm above buds.
Cuts were done at three different bud phenologi-
cal stages: A, B and C according to Baggiolini (1952)
and at three different regular distances (5 cm, 10 cm,
15 cm) of the middle part of one year old central
leader shoots (Fig. 1). Promalin® was applied on
the cuts as a solution (20 ml ') with a brush. After

the application, cuts were covered with a fungicidal
wound paint. Control trees were left intact.

The following measurements were carried out
at the central segment of the leader (1 m length) -
Number of lateral shoots (feather). Feathers were de-
fined as sylleptic shoots. All feathers meeting this
criterion were measured. — Total length of feathers
(length of feathers per meter of central leader). By
length shoots were divided into two groups, above
and below 10 cm. Secondary laterals longer than
10 cm are suitable for canopy formation.

The data were processed and analyzed by one-
way analysis of variance using the JMP program Pac-
kage. Means were compared using the Tuckey’s test
at 0.05.

RESULTS AND DISCUSSION

a) Number of lateral shoots (feather)

On ‘Bing’ trees, the number of lateral shoots was
significantly increased in comparison to the un-
treated control in the case of B5, C5 and C15 (Tab. I).
On ‘Lapins’ treated trees, total number of lateral
shoots was in most cases significantly greater in
comparison to the control. The phenological stage
and the different distances at which notching was
carried out didn’t seem to play a role for this evalua-
tion. The increase in the number of shoots induced
by the application of Promalin® in ‘Bing’ and ‘La-
pins’ agrees with works by Elfving and Visser (2007)
who obtained good results of BA + GA,  treatments
when the bark of the central leader was purposely
injured by notching.

b) Total length of feathers and number of short
and long laterals

Treatments significantly increased total feather
length in comparison to the untreated control only
in the case of C5 and C15 on ‘Bing’ (Tab. II). Total
feather growth in these cases was more than dou-
ble that of control trees. In ‘Stella’ and ‘Lapins’ trees,
total feather length was not affected by treatment.

One year old Lapins cherry tree central leader shoot

Upper 30 cm of the central leader shoot
without notching and Promalin®

Central segment of the leader (100 cm)
where notching and Promalin®
treatments were conducted

Basal segment (100 cm)
above bud union, without
notching and Promalin®

— 5 Budunion

» Ground level

1: High above bud union of 1 year old cherry tree central leader shoots at which treatment with notching and Promalin® were carried out
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1: Effect of the co-application of Promalin® at different bud phenological stages and notching at different dis-

tances on number of lateral shoots (feather)

Cultivar/Rootstock combinations

Treatments
‘Bing’/Maxmal4 ‘Stella’/Maxma, 14 ‘Lapins’/Maxma 14

Control 44c 3.8a 3.4c
A*5%x 6.6 bc 72a 5.4 abc
A10 8.4 abc 62a 6.0 abc
Al5 6.4bc 6.0a 7.4 ab
B5 11.6a 8.8a 9.2a
B10 8.6 abc 6.0a 7.2 ab
B15 7.6 abc 50a 6.0 abc
C5 11.8a 9.6a 8.0ab
C10 8.6 abc 5.6a 7.2 ab
C15 10.4 ab 7.6a 4.2 bc

*: A,B,C: Phenological stages (Baggiolini, 1952)

#%; 5, 10, 15: Notching at different regular distances (5 cm, 10 ¢cm, 15 cm) of the middle part

(1 m) of one year old central leader shoots.

Values marked by the same letters in column are not statistically different (P < 0.05) according

to Tukey’s test.

11: Effect of the co-application of Promalin® at different bud phenological stages and notching at different dis-
tances on total length of feathers (length of feather (m) per meter of central leader)

Cultivar/Rootstock combinations

Treatments
‘Bing’/Maxmal4 ‘Stella’/Maxma, 14 ‘Lapins’/Maxma 14
Control 3.38b 3.30a 1.23a
A5 4.01b 417 a 2.55a
A10 5.47 ab 5.02 a 3.57a
Al5 5.71 ab 481 a 3.43a
B5 5.98 ab 5.61a 3.83a
B10 5.10 ab 3.83a 4.27a
B15 6.05 ab 2.82a 5.12a
C5 8.13a 4.53a 496 a
C10 4.61b 3.71a 4.54a
Cl15 7.81a 5.63a 331a

A,B,C: Phenological stages (Baggiolini, 1952)

5,10, 15: Notching at different regular distances (5 cm, 10 cm, 15 c¢m) of the middle part (1 m) of

one year old central leader shoots.

Values marked by the same letters in column are not statistically different (P < 0.05) according

to Tukey’s test.

These data partly confirm the results of Hrotké et al.
(1999) concerning the combined application of BA +
GA, .. These authors found out that the combined
application of BA + GA, , worked well in stimulating
total lateral length on one-year-old ‘Germersdorfi FL
45’ sweet cherry trees in the nursery.

According to these results, the phenological stage
C seems to be the most adequate stage for the ap-
plications of BA + GA, , in order to stimulate total
length of feathers.

In most cases no significant differences were de-
tected for the evaluation of number of short later-
als (< 10 ¢cm) per tree) (Tab. TIT). These results agree
with those obtained by Jacyna and Lipa (2008) who
didn’'t found out differences between the treatments

in this shoot length class after the application of
BA+GA,,

In most cases no significant differences were de-
tected for the evaluation of number of long late-
rals (> 10 cm) (Tab. IV). Treatment C5 on ‘Bing’ and
‘Lapins’ significantly increased the number of long
laterals. Again as in the evaluations of total length
of feathers, the phenological stage C seems to be
the most adequate stage for the applications of
BA + GA, ,in order to stimulate the formation of
long laterals.

CONCLUSIONS

Based on results of our trial it is proved that
the application of Promalin® is successful in sti-
mulating the number of lateral shoots feathering
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111: Effect of the co-application of Promalin® at different bud phenological stages and notching at different dis-

tances on number of short laterals (< 10 ¢m) per tree)

Cultivar/Rootstock combinations

Treatments
‘Bing’/Maxmal4 ‘Stella’/Maxma, 14 ‘Lapins’/Maxma 14

Control 1.0a 02a 0b
A*5x* 1.8a l.6a 1.2ab
A10 1.6a 12a 0.6 ab
Al5 l.6a 0.2a 1.6ab
B5 1.8a 12a 2.4a
B10 12a 1l.6a 1.2ab
B15 0.6a 0.4a 0b
C5 1.8a 0.8a lab
C10 1.0a 0.6a 0.6 ab
C15 l.6a l4a 0b

*: A,B,C: Phenological stages (Baggiolini, 1952)

#%; 5, 10, 15: Notching at different regular distances (5 cm, 10 ¢cm, 15 cm) of the middle part

(1 m) of one year old central leader shoots.

Values marked by the same letters in column are not statistically different (P < 0.05) according

to Tukey’s test.

IV: Effect of the co-application of Promalin® at different bud phenological stages and notching at different dis-

tances on number of long laterals (> 10 cm) per tree)

Cultivar/Rootstock combinations

Treatments
‘Bing’/Maxmal4 ‘Stella’/Maxma, 14 ‘Lapins’/Maxma 14

Control 3.4b 3.6a 3.4b

A*5%% 4.8ab 5.6a 4.2 ab
A10 6.8 ab 50a 5.4ab
Al5 5.8ab 5.8a 5.8ab
B5 9.8ab 7.6a 6.8 ab
B10 7.4ab 44a 6.0ab
B15 7.0 ab 462 6.0 ab
C5 10.0a 8.8a 7.0a

C10 7.6 ab 50a 6.6 ab
C15 8.8ab 6.22 4.2 ab

*: A,B,C: Phenological stages (Baggiolini, 1952)

*#*: 5,10, 15: Notching at different regular distances (5 cm, 10 cm, 15 cm) of the middle part

(1 m) of one year old central leader shoots.

Values marked by the same letters in column are not statistically different (P < 0.05) according

to Tukey’s test.

in the case of ‘Lapins’ and ‘Bing’ but not in the case
of ‘Stella’. Total feather length was stimulated in
the case of C5 and C15 on ‘Bing’ and C5 significantly
increased the number of long laterals on ‘Bing’ and
‘Lapins’. Therefore the phenological stage C seems
to be the most adequate stage for the applications

of BA + GA,
feather length.

Results presented here are not consistent enough
to suggest any effect of the bud phenological stages
and distances of notching on feathering and total

length of feathers on ‘Stella’.

in order to stimulate feathering and

SOUHRN
Vliv spole¢né aplikace Promalinu® v riiznych fenologickych fazich pupenti a fezu
v diferencovanych vzdélenostech na postranni vétveni u t¥ odrtd t¥e3né (Prunus avium L.)
péstovanych v centrdlni Chile
V roce 2005 byl realizovan pokus v regionu Maule v Chile (34.56°j.3, 71.5°z.d.) za G¢elem posouzeni
spoletného pouziti p¥ipravku Promalin® v rznych fenologickych fazich pupent a fezu v diferen-
covanych vzdalenostech na postranni vétveni t¥i rtiznych odrud tfe3né. Promalin® je rostlinny sti-

v
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mulator obsahujici gibbereliny (GA, ) a cytokininy (6BA). Signifikantni celkovy nértist postrannich
vétvi byl pozorovan pouze u kultivaru ‘Bing’ v porovnani s neo3etFenou kontrolni variantou. Cel-
kovy vzrtst postrannich vétvi byl v tomto p¥ipadé vice nez dvojnasobny v porovnani s kontrolnim
stromem. Celkovy poéet laterdrnich vyhont u o3etFenych stromt kultivaru ‘Lapins’ byl signifikantné
zvysen ve vEétsing piipadil. V pFipad¢ kultivaru ‘Stella’ nebyla celkova délka ani pocet postrannich vy-

hont o3etFenim ovlivnén.

tFeSen, vétvici agens, tvorba postrannich vétvi, rostlinné regulétory

Acknowledgement

This work was funded by the Research Plan No. MSM 6215648905 “Biological and technological as-
pects of sustainability of controlled ecosystems and their adaptability to climate change®, which is fi-
nanced by the Ministry of Education, Youth and Sports of the Czech Republic.

REFERENCES

ABBOTT, D. L., 1986: A tree physiologist’s view of
growth regulators. Acta Hortic., 179: 293-299.

BAGGIOLINI, M., 1952: Stade repéres du pecher.
Revue Romande & Agriculture, Viticulture et Arboricul-
ture, 4,29 p.

BUBAN, T., 2000: The use of benzyladenine in or-
chard fruit growing: a mini review. Plant Growth
Regul., 32:381-390. ISSN 0167-6903.

ELFVING, D. and VISSER, D., 2007: Improving
the efficacy of cytokinin applications for stimula-
tion of lateral branch development in young sweet
cherrytreesin the orchard. Hortscience, 42: 251-256.
ISSN 0018-5345.

HROTKO, K., MAGYAR, L. and ORI, B., 1999: Im-
proved Feathering on One-Year-Old ‘Germers-
dorfi FL 45’ Sweet Cherry Trees in the Nursery.
Gartenbauwissenschaft, 64: 75-78.ISSN 0016-478X.

JACYNA, T. and LIPA, T., 2008: Induction of lateral
shoots in unpruned leaders of young sweet cherry
trees. Journal of Fruit and Ornamental Plant Research,
16:65-73.ISSN 1231-0948.

JACYNA, T. and PUCHAEA, A., 2004: Application
of environment friendly branch promoting sub-
stances to advance sweet cherry tree canopy de-
velopment in the orchard. Journal of Fruit and Orna-
mental Plant Research, 12: 177-182.ISSN 1231-0948.

LAURI, P. and LESPINASSE, J. M., 1998: The Verti-
cal Axis and Solaxe Systems in France. Acta Hort.
(ISHS), 513:287-296.ISSN 0567-7572.

NERI, D.,, MAZZONI, M., ZUCCONI, F.and DRADI,
G., 2004: Feathering control in Sweet Cherry (Pru-
nus Avium L.) Nursery, by Deblading and Cytokinin.
Acta Hort. (ISHS), 636: 119-127.ISSN 0567-7572.

VEINBRANTS, N. and MILLER, P, 1981: Pro-
malin promotes lateral shoot development of
young cherry trees. Austral. J. Exp. Agr: A. Husb., 21:
618-622.

ZUCCONIT, F,, 2000: Selective disbudding for Train-
ing dwarfed, early bearing Fruit Trees. Acta Hort.
(ISHS), 527:185-192.ISSN 0567-7572.

Address

Ing. Eduardo von Bennewitz, Ph.D., Ing. Claudio Fredes, M.Sc., Ing. Luisa Gutierrez, Universidad Catélica
del Maule, Facultad de Ciencias Agrariasy Forestales. Casilla 684, Curicé-Chile. e-mail: evon@ucm.cl, e-mail:
cfredes@ucm.cl, doc. Ing. Tom43 Losak, Ph.D., Ustav agrochemie, ptidoznalstvi, mikrobiologie a vyZivy rost-
lin, Mendelova univerzita v Brng, Zemé&dé&lska 1, 613 00 Brno, Ceské republika, e-mail: losak@mendelu.cz



50




