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FURTHER INVESTIGATIONS OF WINTER FROST DAMAGES ON HAZELNUT
PLANTS IN NORTHERN ITALY

In the Monferrato (Alessandria) hazelnut cultivation area, in the first half of February 2012 a strong drop of temperature

occurred. The effect of these very low temperatures was a bark vertical cracking on the single trunk of hazelnut trees and it was

investigated in three (A, B and C) different hazelnut orchards. The absolute minimum temperature recorded was -22,40°C in

two orchards and -16,40°C in another one. The damages intensity was estimated considering the cracks length and the width.

So we obtained a damages score as follow: none, low, medium, severe and very severe. The general average of damaged trees
vary from the minimum of 40,56 for orchard C, till a maximum of 69,57% for orchard B. This data seems to be related to
the minimum absolute temperature values reached in each of the three considered orchards. The effects of absolute minimum

temperatures, soil conditions, proximity to a stream and altitude of the plot of land were considered.

Introduction

In the 1st half of February 2012 a strong drop in
temperatures occurred in hazelnut growing area of Mon-
ferrato district in the province of Alessandria. This
climatic situation caused negative effects on hazelnut
plants. In our previous work (Roversi, Pansecchi, in
press) these negative effects were detected with special
regards to the value and the frequency of bark vertical
cracking on the single trunk of hazelnut plants.

Materials and Methodology

The investigations were carried out in three different
locations recording for each orchard the damages using
a score from 0 (undamaged) to 4 (very severe).

The plant position in each orchard show an effect on
the damages emphasizing their intensity and frequency
in the lower part of the orchards. The general damages
percentage was related to the values of the minimum
absolute temperature.

In this second work, the results of not yet published
investigations are shown for three new hazelnut orchards
in the same area.

Follow a short description of these three orchards:

A.: This orchard is 6 years old, grown on grassed
soil, with 4x5 meters spacing and single trunk trained.
For this investigation we have considered 12 rows
47 plants each. These rows run along a stream that
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flows in a valley bottom at a distance variable from it
between 5 to 60 meters. We have considered “near”
the 3 rows in proximity to the stream and “far” the 3
farthest ones.

B.: The second orchard is located in a plot of land
adjacent but at a higher altitude than the first one. The
plants, 6 years old, are grown on a grassed soil, with
a 4x5 meters spacing, and single trunk trained. The
rows of 40 plants each are orthogonal to the rows of the
previous orchard. In this orchard it’s clearly observable
a strip of “heavier” soil that cross the plot and interest
crossways at least 12 rows.

The plants grown in this strip, sometimes, in spring,
after rainy winters, show anoxia symptoms that disap-
pear during the following months. This kind of soil in
the table and in the text will be named “bad”, while the
remaining soil will be named “good”.

C.: The last orchard is 7 years old, grown on grassed
soil, with 4x5 meters spacing and single trunk trained.
There are 50 rows of 45 plants each; the rows follow
the maximum slope with a difference in altitude of 60
meters.

As in the previous cases, the damages valuation,
regarded the intensity and the frequency of bark vertical
cracks. Obviously the data were recorded separately for
plants in lower and higher parts of the orchard.
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Observations and recording

For each considered orchard, the damages frequency
and their intensity was recorded. The overall data were
shared following the different variables studied for each
hazelnut orchard as shown in the tables.

The damage intensity was evaluated following the
same score of the previous work:

N = None
L. = Little
M = Medium
S = Severe

V = Very severe
The data statistical analysis has been made by “t”
test and Tukey test for multiple comparisons.

Climatic data

The climatic trend, in the period 1-15 February
2012 were checked from the RAM (Rete agrome-
teorologica della Regione Piemonte) recording of the
weather stations nearest to the orchard.

These stations were the ones of Cuccaro for orchard

C and Quargnento for the A and B orchards.

Results and discussion

1. Climatic trend:

— The results of Cuccaro climatic station show an
average of minimum temperature of -8,98 with a mini-
mum absolute of -16,4°C. The number of days with
temperature lesser than the average was of 7 days. The
days of very low temperature were from 5 to 7 and from
12 to 14 February.

— The absolute minimum temperature recorded
from the Quargnento weather station, was -16,40°C,
with two periods of low temperature from 3 to 7 and
from 12 to 15 of the month. The number of days with
temperature lesser than the average was of 10 days.

2. Damages:

Fig.1 - Percentage of winter frost damages to hazelnut recorded
% inorchardA, as related to their score.
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— Orchard A

In this orchard, where the absolute minimum tem-
perature (table 1) was of -22,4°C, the general average
of damaged plants (figure 1) was of 48,02%.

The data show clearly the strong effect of rows prox-
imity to the stream on the damaged plants percentages.
In fact the damages average of the plants in the rows
near the stream results (table 2) of 16.40% versus
7.71% observed for the plants in the rows very far from
the small river. The differences observed (figure 2)
between the damages occurred to the plants near or far
from the stream are significant only for Severe and Very
severe scores.

— Orchard B

In the second hazelnut orchard of this location the
general average of damaged plants was of 69,54%
even if the temperatures were the same of the previous
orchard. In the orchard B we have 2 different soil quality
in the same plot of land.

As previously observed, one of them is a clay soil as
usual in this district. In the middle of the same plot there
is a strip, interesting at least 12-13 rows, in which,
at the end of winter, roots anoxia symptoms where
observed.

During the check of plant damages data were re-
corded in 9 rows for this bad area, separately from the
data of the others rows in good soil.

The data of table 3, show the negative effect of bad
soil quality on the winter frost damages especially for
the Severe and Very severe damage categories. For both
categories, the difference between recorded damages on
the plants in good or bad soil, are highly significant.

— Orchard C

In this orchard, where the absolute minimum tem-
perature (see table 1) was of -16,4°C, the general
average of damaged plants (figure 3) was of 40,56%.

Fig.2 Percentage of winter frost damages to hazelnut recorded
in orchard B, as related to their score.
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Fig.3 Percentage of winter frost damages to hazelnut recorded
% in orchard C, as related to their score.
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A very strong influence was due to the plant position
in the rows. In fact the average percentage of damaged
plants was of 17,77% for the ones located in the lower
part of the rows, and only 2,61% for the plants located
in higher part. In any case, in the higher parts of the
rows, the 89,57% of plants weren’t damaged, and the
plants with very severe damages were only 0,76%. This
situation was similar to the one observed in our previous
work (Roversi, Pansecchi, in press)

3. General considerations:

The general damages, observed on the plants of or-

chard B (69,57%), was noticeably and significantly
higher than the ones observed in orchards A (48,02%)
and C (40,56%).

As expected the maximum damage percentage
(69,57%), was observed in Orchard A in the area,
where the minimum absolute temperature (-22.4°C)
was reached. In the same location 10 meters far from
Orchard A, the maximum damage percentage was of
55,56% for the plants in Orchard B, grown in bad soil.

In Orchard A, the percentage of plants far from
the stream (7,61%) was similar to the one (9,77%)
observed for the plants grown in good soil in Or-
chard B. On the contrary the average damage percent-
age was observed both in Orchard A near the stream

(16,40%) and in Orchard B in bad soil (25,00%).

Conclusion

The results of this investigation and of the previous
one (Roversi, Pansecchi, in press) can be useful for
the hazelnut growers in view of future plantations. In
fact, the highest damages to the hazelnut plants were
especially observed in the orchards situated in the
lower parts of the plot in hill, near the stream in plain
and where the climatic conditions are associated to soil
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structure problems. So in these situations, new hazelnut
orchards plantation are strongly not recommended.
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YHIIKOAMREHHA POCAMH ®YHAYKY
3MOBHMH MOPO3AMHU HA TTIBHOYI
ITAAIT

A. Pogepci', A. [Tancexui’

Nucruryt cagisuunrsa ArpoHoMiuHOTO (aKkyAbTETY
Katoauproro Yuisepcurery Crsaroro Cepua

29100 I'bsuenna (Iranis)

“Kougezepatiisi BEpOGHHKIB CiAbCHKOTOCIIOAAPCHKOT TPOAYKILiT
nposinwii Areccanzpis

15121 Aneccanapis (Itanis)

Ha nouatky atotoro 2012 poky na Tepuropii BUpomyBanus
Pyuayky B Mougeparro (Axeccanzpis) criocrepiraroch criii-
Ke 3HHKEHHs TeMIIepaTypH, sKe 3yMOBHAO MOMIKOAKEHHS POC-
auH. Y tpwox cazax (A, B, C), wo izpisusrucs 3a rpynToBumu
YMOBaMH 1 BUCOTOIO TEPUTOPIl HaZ piBHEM MOPsi, ZOCAIZKYyBa-
AM IHTEHCHBHICTD MOIIKOAKEHb ZepeB PyHAYKy. Y ABOX cazax
(A'i B) abcontoTuit miHiMym TeMIiepaTypH TOBITPs OITyCTHBCS 10
-22,40°C, Toai six y tperbomy cazy (C) minimarbna TemnepaTypa
ckaara -16,40°C. Ilomkoazxenns ouiHioBaAl 3a KiAbKICTIO ZepeB
3 BePTHKAAbHUMH TPIIIMHAMH Ha cTOBOypax, po3MipaMH i raubu-
noto Tpiun. Haiimenme uncro nomkomxenux aepes 6yro B cazy
C (B cepeanpomy 40,56% ), npu MakcuMaAbHii X KiAbKOCTI B cazy
B (69,57%). Ui aani sianosizaiors TemnepaTypHiM HoKasHHKaM
a6COAIOTHOrO MiHIMYMy BUBYEHHX AiAsHOK. PosrasHyTo edextu
abCOAIOTHHX MIHIMAABHHX TeMIlepaTyp, I'PYHTOBHX YMOB, BiZCTaHi
ZlepeB Biz PiKH, 11O MPOTIKAE 10 AHY OAMHH, a TAKOXK BHUCOTH
TePUTOPIl HaZ PIBHEM MOPSI.
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IOBPEKAEHWA PACTEHUM YH/Y-
KA 3MMHHMMH MOPO3AMH HA CEBE-
PE UTAAMH
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"Mucruryt cagmosoacrsa Arposomuueckoro pakyabTeta
Katoaunueckoro Yuusepcurera Casiroro Cepana

29100 I'bsuenna (HMrarus)

2Kongeznepanus pousBouTeNeH CEAbCKOXO3SHCTBEHHO MPO-
aykuuu nipouHIMH Aneccanzpus

15121 Anreccanapus (Mrarus)

B nauare gpespara 2012 roga Ha Teppuropun BbIpamuBanus
pyuayka B Mondeparto (Areccanapus) HabAlOgaAOCH YCTOM -
YMBOE MOHHZKEHHE TeMIlepaTyphl, BbI3BaBIllee MOBPEx/IEHHe Pac-
tenuit. B tpéx cazax (A, B, C), orauvaromuxcsa no nouseHsbim
YCAOBHSIM M BbICOTE TEPPUTOPHH HaJl YPOBHEM MOPSI, HCCAEIOBAN
MHTEHCHBHOCTb TIOBPEXKIeHUH ZepeBbeB GyHayka. B aByx cazax
(A u B) a6cortotnbiit MHHEMYM TeMIIepaTypbl BO3ZyXa OITyCTHACS
710 -22,40°C, Toraa kax B Tpetbem cazgy (C) MunnmanbHas Temre-
parypa cocrabuaa - 16,40°C. [ Tospezxaenue ouennsanu mo uncay
ZlepeBbeB C BepTHKAAbHBIMH TPEIIMHAMU Ha CTBOAAX, pasMepaM
u ray6une Tpemun. Hanvenbimee wicao nospexaénubIx zepesben
6b1r0 B cagy C (B cpeanem 40,56%), npu 10 MakcuMarbHOM HX
koauuectse B caay B (69,57%). Dtu ganubie cooTBeTCTBYIOT
TeMITepaTyPHbIX MOKa3aTeAsIM aGCOAIOTHOTO MHHUMYMA H3y4eHHbIX
yuacTkos. PaccMoTpenbl 5QdeKTbl aBCOAOTHBIX MHHUMAABHBIX
TeMIlepaTyp, TOUBEHHbIX YCAOBHi, PACCTOSIHHS /IEDEBbEB OT MPO-
TeKalolell M0 JOAMHE PeuKH, a TaKzke BbICOTbI TEDPUTOPUH Haz
YPOBHEM MOpSI.
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