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ABSTRACT

In the years 2001 — 2002 at the Department of Pogyoht the Agricultural
University of Pozna the investigations were carried out on 8-9 year ach
trees of ‘Reliance’ and on 26-27 year old appledrédared’ on the effectiveness
of the protective spraying with HELP (mixture basad vitamin E and C with
glicerol) against low temperature damages of flolmeds, flowers and fruitlets.
The spraying was applied 24, 42 or 44 hours befadrosts occurred. In the years
of the experiment the natural spring frosts did aotur in the area of Pozina
Therefore, frost resistance tests were all donkaboratory conditions. The 165
tests included various HELP concentrations, timesmfaying prior to the frost
occurrance and the developmental stage of thelémb2% of tests carried out
the protective effect of spraying was proved. Theging with 4% HELP, done
24, 42 or 44 hours before low temperature occuriecteased the survival of
flowers and fruitlets in 6-36% in peach trees an81% in apple trees in
comparison to the control samples. These resutiweber, need confirmation in
the natural conditions in the orchard.
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INTRODUCTION

For many years at the Department of Pomology atAiwécultural University of
Pozna experiments were carried out on using an orgarm@ral compounds to
protect fruit trees and small fruit bushes agad@nage caused by spring frosts
during blooming (Hotubowicz 1985, Hotubowicz and j&o1993). The most
promising results were received for the compoundta€ifknown also under the
name PP-333, Hotubowicz 1983). Those experiments wipped though due to
the suggested negative effects of the compoundiorah organism.

At the end of the last century, the results of scemperiments with the
compounds based on the mixture of vitaminumaeEoCopherol) with glycerol
(Wolfel and Noga 1998) were published, presentingaiective effect on apple
tree flowers against the spring frosts.

From the group of similar compounds the Polish camyp ‘Agropak’
(Annonymous 2001) created a new preparation HEL ian2001 obtained an
atest from the State Hygiene Institute for usingginst flower damages on fruit
trees caused by spring frosts. The main goal ofptlesent experiments was to
evaluate effectiveness of the HELP.

MATERIAL AND METHODS

The experiments were carried out in the years 202002 on one year old shoots
and spurs from 9-10 year old peach trees of ‘Reé#aand on spurs from 26-27
year old apple trees of ‘Idared’ growing in the yProda Experiment Station near
Pozna. As described by a producer, HELP is a microeroalsnixture of vitamin

E (a-tocopherol) in 25 g dfhand vitamin C (ascorbic acid) in 25dgn® and
glycerol. The recommended concentration is 28 dithe product in 500 dhof
water per 1 ha (i.e. 4% spraying concentration).

In the area of Poznhain those 2 years, natural frosts in the orchardse not
recorded. Therefore, shoot freezing was done inldéheratory conditions. In
practice, the procedure looked as follows: 24, d24hours before the forecast of
spring frosts, the trees in the orchards were ggrayith HELP. Then, because
there was no frost, the shoot samples were colleantd frozen in the laboratory. If
a proper stage of development occurred and theheeatas unfavorable for
spraying, the shoots were taken from the treebkddaboratory, placed in buckets
with 2-3 cm layer of water and sprayed, then, in 42 or 44 hours were frozen.
Sprayings in the orchard and laboratory were doitie assmall hand sprayer under
the pressure at 2.5 atm. in 4 treatments: contolspraying), 2%, 4%, and 6%.
Then, after 24 and 42 hours in the first year ahdrd 44 hours in the second year
of experiment samples were taken and brought tolahe Before freezing, the
leaves from the plants were partly removed, shptaeed in buckets with water
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and frozen, always in 4 replications. The freeziag done with the automatically
programmed freezer of Heraeus type. The temperbiwering was at a speed not
exceeding & per hour. When the temperature reached the progea level, it
lasted 2 hours and then gradually returned to témaperature over°C. Twenty
four hours after taking the sample out of the fezethe results of freezing were
evaluated. Flower buds, flowers and fruitlets warelongitudinally and classified
into 2 groups: undamaged or damaged. The resutts gigen in the percentages of
healthy specimen which survived freezing. Then, thsults were evaluated
statistically, used the Bliss’s transformation. Tdiference evaluation was based
on the Duncan’s multirange test at 5% significance.

RESULTS AND CONCLUSIONS

In 2 years of the experiments, 165 tests were amaribut evaluating the
effectiveness of HELP applied to protect flowersl &mitlets of apple and peach
trees against damages caused by early spring .frafitdests were done in
a laboratory. In 52% of the carried out tests, phetective effect was positive.
Spraying with HELP increased the percentage ofigmgy flower buds, flowers
and fruitlets from 6% to 36% in peach trees ananfiz® to 31% in apple trees
(some results are presented in Tables 1 and 2mparison with the control trees.
The spraying was done 24, 42 or 44 hours beforeagd low temperatures. The
different concentrations of HELP used in experimehtad no effect on its
effectiveness, therefore we suggest using 4% HELRast 24 hours before the
expected frosts.

Table 1. Percentage of freezing surviving flowefspeach ‘Reliance’, according to the freezing
temperatures and time after HELP application apih& stage on April 25 and 26, 2001

HELP HELP application (hrs before freezing)
concentration 24 42
(%) Freezing temperaturéQ)

-2.5 -3.5 -2.5 -3.5
Control 32.5 h* 116b 325h 116b
2 54.4m 22.7e 42.8 k 23.4f
4 3l.1g 154c 35.8j 17.4d
6 42.8 k 35.2i 47.31 9.3a

" means followed by the same letters are not sigamifly different at p = 0.05

The results received with HELP seem to be intargstinder the described
conditions but they all have to be confirmed in trehard when natural frosts
occur.
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Table 2. Percentage of flower buds, flowers ortliets surviving freezing after 44 hrs of HELP
application in 2002, second experiment season

Peach ‘Reliance’

HELP Stage of development and date of sampling
concentration Pink bud Full flowering Petal drop Fruitlets diameter
(%) April 157 April 22 April 29 10-15 mm
May 14
Freezing temperaturéQ)
-3.5 -3.5 -3.5 -2.5
Control 67.4 a* 93a 345a 299a
2 85.2c 12.0b 65.7d 36.0b
4 87.3d 24.7d 40.0c 65.6 c
6 76.6 b 23.8¢C 37.9b 66.0 c
Apple ‘Idared’
HELP Stage of development and date of sampling
concentration Green bud Pink bud Full flowering Fruitlets diameter
(%) April 15” April 22 April 29 10-15 mm
May 14
Freezing temperature¥Q)
-4.5 -3.5 -3.9 -2.5
Control 58.3 b* 5.2a 182 a 11.3a
2 555a 95b 215b 33.2b
4 72.4d 99c 21.3b 42.4d
6 69.8 c 17.6d 37.3c¢C 40.2 c

means followed by the same letters are noifgigntly different at p = 0.05
** for peach and apple the data were analized s¢glgrfor each date of sampling
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EFEKTYWNOSC STOSOWANIA PREPARATU HELP W OCHRONIE
KWIATOW PRZED PRZYMROZKAMI

Streszczenie: W latach 2001 — 2002 w Katedrze Sadtma AR w Poznaniu
prowadzono badania na 8-9 letnich drzewach brzaskwdmiany Reliance oraz na
26-27 letnich drzewach jabtoni odmiany Idared n&dtexznécia ochronnego
wptywu opryskiwa preparatem HELP przeciwko powstawaniu uszkadzeez
ujemry temperatug kwiatow i zawazkdw brzoskwini i jabtoni po opryskiwaniu na
24, 42 lub 44 godziny przed wypieniem wiosennych przymrozkoéw. W latach
prowadzenia bada w rejonie Poznania nie wyglity naturalne wiosenne
przymrozki. Testy wytrzymakei na mroz przeprowadzano w warunkach
laboratoryjnych. W sumie wykonano 165 testéw odanig&h skuteczn@
ochronnego dziatania preparatu. Stwierdzom®,w 52% wykonanych testow
wyniki potwierdzity efekt ochronnego wptywu preparaZastosowanie preparatu
HELP na 24, 42 lub 44 godz. przed vayséniem ujemnej temperatury przyczynito
sie do wigkszego 0 6-36% u drzew brzoskwini i od 2-31% u wdrjabtoni
przezycia przez kwiaty lub zawkki owocowe stresu ujemnej temperatury w
poréwnaniu z drzewami nieopryskiwanymi.
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