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Abstract

The aim of this paper is to present behaviour ohasautochthonous and foreign walnut cultivars ia Bomanian
North Eastern area conditions. Studies were don20ib6, having as research material that 14 walrenatypes which
were in the Vi year after planting grafted on Juglans regiaas rootstock. Observations and measurements dere

to find the behaviour of the plants in the growtbhgess. The climate factors, the tree vigor throtrgink cross-section
area (cnj), tree height (cm), increases (cm) and numbehefyoung shoots were analyzed. The weakestvigieof
tree showed ‘Sibel’ (10.9 cnd), ‘Ovidiu’ (11.3 c), ‘Geoagiu 65’ (15.5 cf), ‘Germisara’ (16.7 crf), ‘Jupanati’ (17.1
cnf) and ‘Anica’ (19.5 crf) with very significant negative differences conguawith average variant as control. As the
length of the young shoots, the highest values meegistered at ‘Miroslava’ (106 cm) and ‘Vefai (94 cm) genotypes.
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1. INTRODUCTION

The walnut tree, one of the oldest fruit-growingetrspecies, has a particular economic and social
importance, due to the fruits’ nutritive value, wi®superior quality, the use of the other organs o
the tree (leaves, bark, endocarp, sprouts) as raterial for the chemical and pharmaceutical
industry. Moreover, it is a decorative and eco-tineg species of a great effect (Cociu, 2007).The
walnut crop has a long tradition on the territofyfRmmania and it has the advantage of producing
fruits with a high potential for capitalization,ktag into consideration the high prices and the
increasing demands of the international market Bartd Achim, 2001).In the last years new
walnut orchards have been established with intreduforeign cultivars or promising native
cultivars selected from different regions of Ronaanmore than 40% from all fruit trees species
being walnut (Chitu and Coman, 2014).Theylans regial.. species can be found spread all over
the country in organised plantations or as indigldalants, establishing a valuable germplasm fond
that can be utilized in obtaining new bred cultsvar

To obtain cultivars with qualitative fruits, a s3iof genetic breeding programmes have been
launched in the last 40 years for the walnut sge@etu et al., 2001; Cociu et al., 2003).Beginning
with 1977, at the same time with the start of Rese&tation for Fruit Growing RSFGslait was
founded a modern activity of research and developnier the walnut crop, with interests
concerning the establishment of an assortment atieqo the NE area of Romania. Following the
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research done since 1979, 25 valuable walnut bestypere traced, from which the first to be
homologated and patented as new cultivars weréMheslava’, 'Velnita’, 'Anica’ and 'Ovidiu’
cultivars from the Moldova area (Petre and Romind®96).Besides these, the introduction of
foreign cultivars was also taken into considerationaccomplish the assortment with valuable
cultivars for breeding in production.

The paper presents aspects concerning the influgineevironmental factors recorded in 2016, in
the Igi area, over the growing of the trees for some chitmonous and foreign walnut cultivars in
the crop conditions from the NE area of Romania.

2. MATERIALS AND METHODS

The experiment was organised in 2011, on the oeyriof RSFG lai, in a locality named Sarca.
The land on which the plantation was founded isquan the Jijia-Bahlui river basin and the soil is
typical cambic, with a big depth of the groundwaf(@® m). The area is characterized by a
multiannual average temperature of 9.6°C (averagd® years) and the multiannual rainfall of
524.6 mm (table 1).

The studies were done in 2016, having as reseaathria 14 genotypes of walnut from which
eight autochthonous ones (‘Anica’, 'Ovidiu’, 'Vetai, 'Miroslava’, 'Jupangti’, ’Sibisel’,
'‘Germisara’, ‘Geoagiu 65’) and six from the intetipaal assortment (‘Bortko’, ‘Danirenko’,
‘Schinoasa’, ‘Recea’, ‘Hlesti’and ‘Codrene’), all being in the Ylyear from plantation, grafted on
Juglans regid.. The comparison of genotypes was done with theagecof the variants.

The experiment was linearly placed, in three réjpeis of three trees at 8x10 m distance, without
an irrigation system. On the row with trees, thié was mulched with biodegradable material and
between the rows of trees, it was grassed and nteartimes a year. The control of diseases and
pests was done in accord with the received warramgsthe crop technology was the one particular
to the walnut crop.

The observations and the measurements that havedoee targeted the behaviour of the plants in
the growing period. The meteorological factors hdween analyzed and observations and
determinations have been done concerning the tndgst (trunk section surface, & trees’
height (cm), annual shoots length (cm) and the rermbshoots per tree (items). The surface of the
trunk’s section was determined by measuring thektseuthickness with the callipers and the
collected data was transformed in nThe trees’ height and the annual shoots lengte wa
determined by measurement.

The experimental data was interpreted statisti¢ghligugh analysis of the variance.

3. RESULTS AND DISCUSSIONS

Besides the hereditary traits that the walnut cait posses, elements of climate and technology act
simultaneously on the biological processes. Walsat species with moderate demands for water,
but in the phenophase of intense growth of the tshaiatil the forming of the terminal bud (process
that marks the termination of the shoot growth) alhiakes place during May, June and the first
half of July, the demands increase, optimal quastiof water being necessary to be applied. The
water deficit from this period reduces the intensit chlorophyll assimilation and as a consequence
the buds differentiation is reduced (Miiet al., 1982).

In 2016, during May-June when the intense growthhefshoots takes place and the first half of
July when the terminal bud forms, it was recordeghiafall quantity of 197.8 mm compared to
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162.6 mm which represents the multiannual avertuyel{is period), the excess being of 35.2 mm
(table 1).

Table 1. Climatic characterization of the year 2016

Monthly sum of tfgﬁq ra;c)mospherlc rainfall Air mean temperature (C)
Month ; :
Monthly Multiannual e Monthly Multiannual B
sum average sum average

January 16.6 29.4 -12.8 -3.1 -3.6 -0.5
February 23.0 28.1 -5.1 4.8 -1.9 6.7
March 25.0 29.2 -4.2 6.4 3.3 3.1
April 52.4 44.8 7.6 135 10.1 3.4
May 62.0 52.5 9.5 15.1 16.1 -1.0
June 121.8 75.1 46.7 20.6 194 1.2
July 24.0 69.2 -45.2 22.6 21.3 1.3
August 53.4 57.0 -3.6 21.3 20.6 0.7
September 10.2 40.8 -30.6 18.2 16.3 1.9
October 212.0 32.0 180 8.1 10,1 -2.0

November 69.8 36.2 33.6 4.0 4.1 -0.1
December 20.6 30.3 -9.7 0.4 -0.8 1.2
AnnualX of the
rainfall 690.8 524.6 +166.2 - - -
Annual average - - - 11.0 9.6 1.3

The studied walnut genotypes displayed differencescerning their behaviour in the given

conditions.

The surface of the trunk’s cross-section area (TC&Ahe end of the vegetation period in 2016

was between 10.9 dn'Sibisel’ genotype) and 40.4 cnf'Velnita’ genotype) (table 2).

Table 2. Data concerning the trees’ vigor for thealmut genotypes in Vyear from plantation
Surface of trunk’s section (cm?) in 2016
Genot Annual growth Surface of Calculated compared to the variants average
ype , :
of the trunk trunk’s section % Difference Significance
(cm?) (cm?)

Velnita 7.7 40.4 179.5 17.9 +++
Falesti 4.5 30.2 134.2 7.7 +++
Bortko 14.4 28.1 124.8 5.6 +++
Miroslava 4.5 26.7 118.6 4.2 +++
Schinoasa 5.9 25.3 112.4 2.8 ++
Codrene 8.5 24.9 110.6 2.4 +
Recea 6.6 24.6 109.63 2.1 +
Danirenko 6.9 23.9 106.2 1.4 ns
X (average) - 22.5 100 - -
Anica 7.9 19.5 86.6 -3.0 00
Jupéneti 5.3 17.1 76.0 -5.4 000
Germisara 3.8 16.7 74.2 -5.8 000
Geoagiu 65 7.4 15.5 68.8 -7.0 000
Ovidiu 2.2 11.3 50.2 -11.2 000
Sibisel 1.1 10.9 48.4 -11.6 000

*DL 5% =2.0 cnf; DL 1% = 2.7 cfy DL 0.1% = 3.7 cmfj+++ - very positive significant differences; ++ -
distinct positive significant differences; ns -igngficant differences; 0 — negative significantfeliences; 000 — very
negative significant differences.
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The difference from the variants average was inggmt from the statistical point of view in the
case of 'Danirenko’ genotype. Very positive sigraint differences were noticed for the 'Vednj
'Falesti’, 'Bortko’ and 'Miroslava’ genotypes, distinctgsitive significant for 'Schinoasa’ genotype
and positive significant for 'Codrene’ and 'Recganotypes. The other genotypes are characterized
by very significant and distinct negative signifit@ifferences (table 2).

The trees’ height (H) registered values between4lét (for the ‘Sihkjel’ cultivar) and 321.4 cm
(for the ‘Velnita’ cultivar) (table 3).

Compared to the variants average, very positiveifsignt differences have been recorded for the
‘Velnita’ genotype (88.9 cm) and ‘Codrene’ (48.7 cm) andlie ‘Bortko’ genotype (25.1 cm) the
difference was distinct positive significant. Ale other genotypes recorded very significant and
negative significant differences (table 3).

Table 3. Data concerning the trees’ height for tivalnut genotypes in year VI from plantation

Trees' height in 2016
Genotype Trees’ height Calculated compared to the variants average
(cm) % Difference (cm) Significance*

Velnita 321.4 138.2 88.9 +++
Codrene 281.2 120.9 48.7 +++
Bortko 257.6 110.8 25.1 ++
Recea 246.4 105.9 13.9 ns
Miroslava 243.0 104.5 10.5 ns
X (average) 232.5 100 - -
Anica 228.7 98.4 -3.8 ns
Falesti 228.0 98.1 -4.5 ns
Danirenko 222.8 95.8 -9.7 ns
Schinoasa 222.5 97.7 -10.0 ns
Ovidiu 220.0 94.6 -12.5 ns
Geoagiu 65 213.6 91.9 -18.9 0
Germisara 201.8 86.8 -30.7 000
Jupaneti 1934 83.2 -39.1 000
Sibisel 1754 75.4 -57.1 000

*DL 5% =16.2 cm; DL 1% = 21.9 cm; DL 0.1% = 29.2 ;g@m+ - very positive significant differences; +istinct
positive significant differences; ns — insignifitatifferences; 0 — negative significant differencé80 — very
negative significant differences.

Following the observations and determinations don@016, the largest values of the annual
growth in terms of branches length were recordedMaroslava’ (106 cm) and ‘Velna’' (94 cm)
genotypes, the difference from the variants avefagag very significant and distinct positive
significant compared to the variants average (73 Gime ‘Sibkel’ cultivar (50 cm) recorded values
inferior to the variants average (table 4) withtidid negative significant differences compared to
the variants average. For 'Danirenko’ , ‘Bortko’dafCodrene’ genotypes, the annual branches
length recorded values with insignificant positkedues compared to the variants average and for
‘Ovidiu’, ‘Schinoasa’, ‘Recea’, ‘Anica’, ‘Elesti’, ‘Geoagiu 65’, ‘Germisara’ and ‘Jupéaste
cultivars the annual shoots length recorded vali#ts insignificant negative differences compared
to the variants average (table 4). In May 2015 mtine vegetative buds formed, the rainfall deficit
was 40.1 mm, provoking reduction of the intensitycllorophyll assimilation and in consequence
the buds differentiation was reduced.
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Table 4. Data concerning the length of the annuaknches for the walnut genotypes in ear from plantation

The length of annual branches (cm) (average 2016)
Genotype Branch length Calculated compared to the variants average
(cm) % Difference Significance

Miroslava 106 145.2 33 +++
Velnita 94 128.8 21 ++
Danirenko 83 113.7 10 ns
Bortko 80 109.6 7 ns
Codrene 79 108.2 6 ns
X (average) 73 100 - -
Ovidiu 71 97.3 -2 ns
Schinoasa 71 97.3 -2 ns
Recea 71 97.3 -2 ns
Anica 70 95.9 -3 ns
Falesti 66 90.4 -7 ns
Geoagiu 65 63 86.3 -10 ns
Germisara 62 84.9 -11 ns
Jupéngti 59 80.8 -14 ns
Sibisel 50 68.5 -23 00

* DL 5% =14.2 cm; DL 1% = 19.2 cm; DL 0.1% = 25.68-++ - very positive significant differences; +#listinct
positive significant differences; ns — insignifitatifferences; 0 — negative significant differend@30 — very negative
significant differences.

Thus, in 2016 the average number of annual shamtsrge was between 9 (‘Jupéiifegenotype)
and 71 (‘Ovidiu’ genotype) (table 5).

Table 5. Data concerning the number of annual shegter tree for the walnut genotypes in"%lear from plantation

Annual shoots in 2016
Genotype The number of Calculated compared to the variants average

S Soeis % Difference Significance

(branches/tree)
Ovidiu 71 355 51 +++
Bortko 22 110 2 ns
Velnita 20 100 0 ns
X (average) 20 100 - -
Falesti 19 95 -1 ns
Codrene 19 95 -1 ns
Geoagiu 65 19 95 -1 ns
Miroslava 17 85 -3 ns
Schinoasa 17 85 -3 ns
Recea 17 85 -3 ns
Germisara 17 85 -3 ns
Danirenko 14 70 -6 ns
Anica 11 55 -9 0
Sibisel 11 55 -9 0
Jupéngti 9 45 -11 00

* DL 5% = 8 items; DL 1% = 11 items; DL 0,1% = lfers;+++ - very positive significant differences; +
distinct positive significant differences; ns -igraficant differences; 0 — negative significanffeiiences; 000 — very
negative significant differences.

Very positive significant differences were noticeat the ‘Ovidiu’ cultivar (71 branches/tree),
distinct negative significant for the ‘Jup&tiecultivar (9 branches/tree) and negative sigrafit for
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the ‘Anica’ and ‘Sibgel’ genotypes (11 branches/tree). For the otheotypes the differences were
statistically insignificant in comparison with thkariants average (table 5).

By correlating the surface of the trunk’s sectid@@C§A) with the annual shoots length, it was
noticed that there is a positive linear correlatiith a correlation coefficient r = 0.6817 (&
0.53) that is distinct significant between the pagters (figure 1).
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Figure 1. Correlation between trunk cross-sectiorslea and 1-year shoots length

The correlation between the surface of the trurdéstion (TCSA) and the number of annual
branches/tree is non-significant with a correlatoefficient r = 0.2492 = 0.53) (figure 2).
To verify these results, the research requiregtodmtinued in the future for morepetitions.
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Figure 2. Correlation between trunk cross-sectioradea (TCSA) and number of 1-year shoots/tree
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4. CONCLUSIONS

The walnut genotypes studied in the conditionhefN-E area of Romania produced a progressive
development of the vegetative organs.

In the conditions of the year taken into study,réhgot remarked through a weaker vigor the
‘Sibisel’, ‘Ovidiu’, ‘Geoagiu 65’, ‘Germisara’, ‘Jupagé’ and ‘Anica’ genotypes, the results being
very negative significant compared to the variawsrage and the ‘Ovidiu’ cultivar got remarked
by the largest number of annual branches/tree.

Concerning the length of the annual shoots, thedMava’ and ‘Velnia® genotypes got remarked
with values between 94 cm and 106 cm.

In the conditions of the year 2016, the correlat@tween the growth of the surface of the trunk’s
section and the length of the annual branchessgip® and the correlation between the growth of
the surface of the trunk’s section and the numbanaual branches/tree is non-significant.

To verify these results, the research concerniegagsessment of Romanian and foreign walnut
genotypes require to be continued in the futura tonger period of time.
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