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Abstract: Rootstock cuttings prepared for preparation of grafted grapevines were profiled for their mineral

contents during two dormant seasons. Cuttings of 5 BB were taken from intact mother vines in a single vineyard
located in Umurbey, Canaldkale, Turkey. Cuttings were sampled at four different times starting from leaf fall and
divided into four-node sections from bottom to top. Mineral content changes in the dormant season and

along the length of the canes were found to be significant to a limited extent. These results showed that

rootstock 5 BB does not undergo physiological processes that will greatly mfluence 1ts mineral content n

one year old woods.
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INTRODUCTION

Hardwood cuttings of grapevine are made by
sectioning shoots and obtaming different number of
cuttings. Variations i root production on cuttings
taken from different portions of the shoot are often
observed, with the highest rooting, in many cases found
n cuttings taken from the basal portions of the shoot [1].
Since choice of cuttings to be used as a graft material is
important, how can a grower assess the quality of the
material?

Genetic characteristics of the plant [2], environmental
conditions [3, 4], the exogenous supply of hormoenes [ 5,6],
endogenous hormonal variations [7] and other treatments
such as temperature and hot water, etc. [8, 9] affect
rooting ability of a plant. Carbohydrates stored in the
canes are an indication of the health and vigor of the
previous season’s growth [10]. High quantities of
carbohydrates and nitrogen reserves such as starch
mcrease the potential for callusmng. Accumulation is
enhanced amongst others good sunlight exposure and
judicious fertilization of mother material [11]. The mineral
content of the wood will eventually affect growth of
stocks in the mursery. As Kliewer [12] expressed, since the
mitial growth of emerging shoots in the spring 1s at the

expense of carbohydrates, proteins and other nutrient
reserves in the canes, an evaluation of their content
becomes important to assess the capacity of the vine for
bearing economic crop. This research was carried out to
ascertain 1f there were sigmficant differences in the
mineral contents of one-year old 5 BB canes collected
during two successive dormant periods.

MATERIAL AND METHOD

Cuttings of 5BB rootstock were taken during two
dormant periods from the Fruit Propagation Station,
located 1n Umurbey, Canakkale, Turkey. All mother
rootstock vines were managed the same in irrigation,
fertilization, soil management, pruning and disease
controlling. The vines were on the ground and spaced 2x2
m apart. The trial was designed mn randomized parcels with
four replicates and three vines per replicate were selected.
Canes were randomly chosen on the basis of equal
thickness. 8 canes about 4-6 meters long per vine were
selected and sectioned into 4-node segments from base to
tip (1-4, 3-8, 912, 13-16 and 17-20) at four different times
starting from the leaf fall (80% defoliation and three more
times 15 days apart). A soil profile feature of the rootstock
foundation block 1s given in Table 1.

Corresponding Author: Zeliha Gokbayrak, Department of Horticulture, Faculty of Agriculture,
Canakkale Onsekiz Mart University, TR-17020 Canakkale, Turkey



Am-Euras. J. Agric. & Environ.

Table 1: Soil profile features of the 5 BB rootstock foundation block

Sei, 5(35): 399-602, 2009

Salinity (%) pH(1:2.5) Calcareous Organic
Depth (cm) Texture (1:2.5) with water with water (CaCOs, %0) P (kg da' P,0O5) K ¢kg da' K;0) matter (%)
0-30 Loarmy None 7.5-8.0 Low High Adequate Low
30-60 Loary None 7.5-8.0 High Low Adequate Low
60-90 Loarmy None 7.5-8.0 High Low Adequate Very low
Samples were dried, ground and dried again RESULTS

according to [13] and P, K, Cu, Fe, Mg, Mn, Na and Zn
readings were done in ISP-AES after wet digestion with
CEM Microwave Digestion System in a microwave oven
with nitric acid (HNO, 65%, d=1.42) and hydrogen
peroxide (30%). Carbon and nitrogen was read in LECO
CN-2000 (LECO Corporation, St. Joseph, MI) elemental
C/N analyzer according to Dumas method ([14].
Calibration was done with standard EDTA at the
beginning and every other 30 samples. The
carbon/nitrogen (C/N) ratio was derived using the
respective values for carbon and mitrogen. Reducing
sugar content analysis was performed according to the
dinitrophenol method [15]. Sugar content (g/100 g) was
obtained from the readings at 600 nm in a UV-VIS
spectrophotometer (model UV-1208, Shimadzu Inc,
Tapan). Control was
dinitrophenol and 2 ml distilled water.

Data obtamed m the two dommant seasons were

a solution containing 6 ml

pooled before analysis for the determination of the
effects of the collection time and nodal sections. Analysis
of variance test was performed with Minitab statistics
program (version 14) and differences among the means
were tested with Duncan’s multiple comparison analysis.
Interaction between time of collection and nodal sections
was found insignificant and therefore, not shown here.

Statistical analysis showed that mineral contents of
the 5 BB cuttings differed sigmficantly to a limited extent
throughout the dormant season, except for the phosphor
(Table 2). N, K, Cu, Fe, Zn and reducing sugar contents
were pretty much the same in all collection times. Na, C,
Mg contents and C/N ratio increased and Mn decreased
as the time progressed. C and C/N ratio showed more
statistically different groups as the time progressed into
the dormant season. However, there were not great
enough differences m the mean value of a given mineral.

There were no significant statistical differences
among the nodal sections for P, Cu, Fe, Zn, Na, sugars
and C levels (Table 3). N and Mg were higher in the
middle and apical nodes. K content stayed unchanged at
all sections of the canes. Here again, the difference was
not great enough between the nodal sections. The C/N
ratio was more changing along the sections of the canes,
being greatest between the 5® and 9 nodes and later
decreasing towards to the tip.

DISCUSSION

The values obtamed during the dormancy over

two seasons and sections along the cane cuttings

Table 2: Effects of the collection time during the two dormant seasons on the mineral content of the 5 BB cuttings

Sampling Reducing

time M%) P(%a) K% Co) Fe(mg/L) MgimgL) ZnimgL) Na(mg/L) Mnimeg/L) Cul(mg/L) Sugar(g/100mly C/IT

Leaf Fall 0.64£001a 0.12+0.01 0.38+0.01b  44.9101bc 9220951 a 1106.25421b 83420328 75224298  24.99£167a 675£034a 022540024 10117730 ¢
15 dalf*  0.58+0.02ab 0Q.12+£0.002 0.40+£0.01 ab 45.43+01b 68351+7.56b  1069.87£11b 7.03+0.14b 740443400 2032+1.75ab 4.96:003b 0.235+0.02a 110.5542.75be
30 dalf 051£002b 01240003 0.38+0.01b 44284023 ¢ 826145 51ab  1105.69%15b 7.532041ab 7895£3.90ab 19.98+1.05b 5.33£038b 0.165+0.03b 152.81x15.1 a
45 dalf 058+0.03ab 0130002 041+0.0la 4657+02a 38994+£7.85ab 1156.08£29a 6.78+0300 872943.81a 200120550 7.444051a 0.168+0.01ab  133.16x6.06ab
Pyalue 005 I 0.05 001 0050 0.05 005 0.05 005 001 0.05 0.05
*dalf=days after leaf fall

The values are meandSE of four replicates and those marked with different letters n the same column are significantly differed

Table 3: Effects of the 4-node cane sections during the two dormant seasons on the rmuneral content of the 5 BB cuttings

Sarnpled Reducing

sections M%) P(%4) K% Co) Fe(mg/L) MgimgL) ZnimgL) Na(mg/L) Mn{(mg/L) Cul(mg/L) Sugar(g/100mly C/IT

Nodes 14 0.5440.08bc 0132001 0.331+0.01ac 45.42+£012 87.05+5.75 1082.52+13b  7.73+045 T5.63+8.53 185740556 6044029  0.2240.02 130.63+3. 38ab
Nodes5-8  0.53+002c  0.124001 0376+0.01b 45152063 86354509 1079.6248b  7.24£0.18 76304474 21.91+1.85ab 5854044  0.2240.05 134 49+6 90a
Nodes?-12  0.58+0.04abc 0.12+0.01 0.396+0.02ab 45.29£0.13  82.20+10 1112.90+44ab 7.04+0.23 7260 27 2235034 5912041 018001 120.58+3.91be
Nodes13-16 0.61+0.04ab. 0.13+0.01 0.388+0.02ab 45.09+£0.35 86544917 1104.58£23ab 7.40+0.31 Te5TELLE 23.20+08%a 647066 0.17+0.02 112.23+4.05cd
Nodes17-20 0.624002a  0.122001 042240022 45.54£016 82124855 1169624272 7.97£0.64 83.67£5.55 21.15+£0.96ab 6284077  0.21£0.02 107.88+4 44d
P value 0.05 0.05 0.05 0.05

The values are meandSE of four replicates and those marked with different letters in the same column are significantly differed
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showed that, although there were statistically important
differences for some of the nutrient elements, the
differences were not great enough to positively conclude
that dormant vines underge important physiological
process. Vines generally conserved their mineral status
pretty much at the same level as the time progressed mto
the dormant period or along the length of the canes.

As the physiology and biochemistry of rootstocks
vary under similar sets of management practices, the
physiological and biochemical composition of the
mother vines play an important role in the propagation,
growth and development of vine, water-use efficiency,
pest and disease tolerance, quality of grapes, etc.
Each rootstock has its own inherent capacity to
synthesize biochemical constituents, which influence
scion physiology, either directly or mdirectly, after
grafting [16]. Lombard [17] stated that “the vine remains
metabolically active at a low level, during dormancy™.
Our findings support this since there were very little
changes in the mineral content of the canes.

Dardemiz ef al. [18] found that rooting performance
of 5 BB canes, taken at times exactly the same in this
study did not show statistically important differences. At
leaf fall and 15 days thereafter, canes rooted 76, 87, 86 and
81%, respectively. However, root fresh weight was
significantly lower at leaf fall as opposed to the other
three collection times. When rooting performance of the
5 BB canes sectioned into four-node parts from base to
apex, Dardeniz et al [19] indicated that rooting was
comparatively lowest i the basal nodes (1-4%) and
changed between 86.3 to 92.5% 1n the more apical nodes.
Root fresh weight was highest in the middle section of
the canes and lowest in the basal part. The researchers
[18, 19] concluded that best propagation material from 3
BB comes from the cuttings made from 5 to 16th nodes
and could be collected any time starting from leaf fall.

In his study with different rootstock varieties for
determination of accumnulation of minerals in the wood,
Fardossi et al. [20] found that potassium, calcium,
magnesium and phosphor accumulation depended on
variety and season. Hunter et af. [11] studied mineral
contents of five different rootstock mother materials
during the rest period and the mineral content of the
rootstocks showed little variation. They also concluded
that differences among the rootstocks might lead to
differential fertilization in order to ensure optimum soil
utilization, cost efficiency and to restrict soil and water
pollution. Balasubrahmanyam et al. [10] suggested that
evaluation of nutrient reserves in canes could be used as
an important consideration in himitation of crop level in
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grapevines, since vines with minimum bud load showed
higher accumulation of carbohydrates in the canes of
Ttalian Riesling.

The nutrient status of the vine 1s very iumportant
when it enters dormancy, as this will influence the growth
of the vine m the next spring. Firstly, an extensive root
growth does not occur before budburst, the 1mtial growth
mainly takes place utilizing nutrient reserves. Secondly,
carbohydrates stored during fall are used to maintain
respiration ([17]. Satisha et al. [21] characterized ten grape
rootstocks for ther morphological, physiological and
biochemical parameters using their leaves. They stated
that “optimum carbohydrate/nitrogen ratios in the mother
vines of these rootstocks helped attam better rooting
percentages of hardwood cuttings”. Kaserer et al [22]
studied the effects of the mineral contents of the canes on
the development of shoots and roots of single bud
cuttings of different grape cultivars. They recorded some
differences i some minerals among the cultivars.

CONCLUSION

Grape rootstock canes were shown to have very
little physiological activity and little change in mineral
contents along the length of the canes during dormancy.
Nevertheless, information on mineral content of the
rootstock canes could help growers relate inherent
capacities of rootstocks to accumulate mineral contents
with lignification and rooting capacity.
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