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Bleeding Water Characteristics of Yalova
Cekirdeksizi Grape Variety

Alper Dardeniz'*, Cafer Tiirkmen®, Nuray Miicella Miiftiioglu’,
Murat Seker', Mehmet Ali Giindogdu'
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Abstract: This study was conducted on Yalova Cekirdeksizi grape variety of
“Experimental Vineyard of the Table Grape Varieties” at Canakkale Onsekiz Mart
University Dardanos Campus during the spring seasons of the years 2009 and 2011
under Canakkale conditions. Bleeding water samples were taken at three different
periods (at the beginning, in the middle, and at the end of bleeding) and samples were
analyzed with regard to amount of bleed—off, electrical conductivity, water soluble dry
matter, acidity, gallic acid content and 19 different nutrient levels. The first bleeding
was observed on 2™ of April in 2009 and the bleeding period lasted for 14 days. While
the highest amount of bleed—off was measured at the beginning of bleeding period (241
mL), bleeding was not observed in the year 2011. While levels of macronutrients like
Ca, K, P, Mg, Na and S were significantly high in different bleeding periods, Al was
not observed in any samples.

Keywords: Bleeding, Canakkale, nutrient, Vitis vinifera L.

1. Introduction

When the soil has reached to a certain temperature in spring but vines have
not developed new roots yet, the water absorbed from the soil by passive osmosis
reaches xylems from the cortex section of root through vacuolar means, and then
rapidly transported to upper organs through a strong negative pressure along the
live cells of xylem (Agaoglu, 2002). The magnitude of such a pressure in roots may
reach up to 1.5 atmosphere (Oraman, 1972). During this period, water expels from
cuts or wounds left over from pruning the vine (Agaoglu, 2002). Such an expulsion
from cuts or wounds of late winter pruning is called “bleeding” (Andersen and
Brodbeck, 1989a,b,c; Agaoglu, 2002; Celik, 2007). Amount of bleed—off is
affected by various factors like grape variety, transpiration rates, soil temperature,
and soil moisture content. Bleeding increases with increasing soil temperature and
moisture contents. Depending of grape varieties, bleeding usually occurs at soil
temperatures between 7.4—16.5°C (Nosul’chak, 1984) and reaches to maximum
levels at soil temperatures between 10-14°C (Currle et al., 1983; Celik, 2007).
Duration of bleeding period varies with the grape variety. While it is less than 5
days in some grape varieties, it may take between 16-27 days in others. Observed
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bleeding in entire varieties investigated in his study but bleeding was not observed
in one variety during 6 years of 8—year research period (Nosul’chak, 1984). The
maximum level lasts for about 10-14 days, intensified just before hair formation on
the bud and last until the end of emergence of bud-break (Alleweldt, 1965).
Continuous cuts in canes in this period extends the duration of bleeding period
(Reuther and Reichardt, 1963).

Initiation date and amount of bleeding may also vary depending on the grape
variety (Bajva and Bindra, 1984; Nosul’chak, 1984; Anderson and Brodbeck,
1989a; Tiirkmen et al., 2013). In case of late pruning and continuous new cuts, a
single vine can bleed up to 5-7 gallons (19-26 liter) (Winkler et al., 1974). In
another study, this sum was reported as 0.5-5.5 liter, depending on rootstock and
vine age (Galet, 1970). Amount of bleeding water is higher in young plants than in
old plants because the water absorbed by roots reaches to the cut section earlier in
young plants (Agaoglu, 2002). Currle et al. (1983) reported large differences in
daily bleed-off of different vines as between 50-500 mL per vine stock. A bleed—
off of 10950 mL was reported from each pruned canes of vines, with each cane
yielding 0.150-15.4 L bleeding water during the entire bleeding period and the
total amount of 0.276-20.15 L loss of bleeding water during the bleeding period
(Oraman, 1972). Schwickerath (1974) reported bleeding amount during the entire
bleeding period as 150—4.150 mL and Vollmer (1976) reported the same value as
3.800-9.200 mL. It is generally assumed that a vine yields about 1 liter per vine
stock bleed—off in a day, and such a value may reach up to 1.5 liter per vine stock
at higher temperatures (Agaoglu, 2002). In one—armed cordon training systems
with spur pruning, a heavier bleed—off is observed at the first and last heads rather
than at mid heads.

Fertilization and other cultural practices have significant effects on bleeding
water composition (Agaoglu, 2002). Bleeding water contains amino acids,
carbohydrates, nitrogenous compounds, mineral matters, and hormones (Reuther
and Reichardt, 1963; Nitsch and Nitsch, 1965; Galet, 1970; Branas, 1974; Winkler
et al., 1974; Vollmer, 1976; Popa and Popa, 1980; Bajva and Bindra, 1984;
Nosul’chak, 1984; Marangoni et al., 1986, Andersen and Brodbeck, 1988;
Andersen and Brodbeck, 1989a,b,c; Andersen and Brodbeck, 1991; Glad et al.,
1992; Tiirkmen et al., 2013). Kokbulut (1996) reported significant variations in the
bleeding amounts of Sultani Cekirdeksiz and Perlette grape variety and indicated
the initiation date of bleeding as April 7 for Perlette and as April 12 for Sultani
Cekirdeksiz. The total amount of bleed—off was determined as 846.9 mL for
Sultani Cekirdeksiz and as 144.9 mL for Perlette. While the macronutrients of N,
K, and Ca had the highest values, micronutrients (Zn, Cu, Mn, and Fe) had fairly
low values, and glucose and fructose were the largest sugar components.
Macronutrients and micronutrients of Sultani Cekirdeksiz grape variety in the 1*
and 2™ bleeding water collections varied as follows: N: 0.021-0.032%, P: 3.792—
7.110 ppm, K: 197-261 ppm, Ca: 398-510 ppm, Mg: 21.14-27.14 ppm, Zn: 1.5-
3.5 ppm, Cu: 2.000 ppm, Mn: 1-2 ppm, and Fe: 2.000 ppm. Same values for
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Perlette grape variety were observed as follows: N: 0.012-0.033%, P: 4.977-8.058
ppm, K: 211-226 ppm, Ca: 407-521 ppm, Mg: 6.57-29.71 ppm, Zn: 3.5-7.0 ppm,
Cu: 2.000 ppm, Mn: 1-2 ppm, and Fe: 2.000 ppm.

Tirkmen et al. (2013) determined the bleeding water characteristics of
Miigkiile grape variety under Canakkale-Tiirkiye conditions. Bleeding was
observed in this grape variety in both experimental years and amount of bleed—off
was higher at the beginning of bleeding period of the year 2009 (164 mL) and in
the middle of bleeding period of the year 2011 (96 mL). The highest EC value was
observed at the beginning of bleeding period of the year 2009 (1.361 dS.m™) and in
the middle of bleeding period of the year 2011 (1.387 dS.m™). The highest WSDM
(0.77%) was observed in the middle of bleeding period. While the amount of Mg
was determined as 30.74 ppm, the value decreased to 16.27 ppm and 19.53 ppm
respectively in the middle and at the end of bleeding period. In general, the
investigated parameters determined from bleed—off samples taken at the beginning,
middle, and end of bleeding periods were as follows: EC: 0.753-1.387 dS.m™', pH:
5.51-5.99, water soluble dry matter (WSDM): 0.30-1.10%, acidity: 0.009—0.017%,
gallic acid: 144494 mg.g”', Ca: 69-187 ppm, Mg: 13.82-40.14 ppm, S: 7.04—
95.40 ppm, B: 0.105-2.404 ppm, K: 47.39-95.40 ppm, P: 5.73-76.95 ppm, Fe:
0.038-4.430 ppm, Cu: 0.014-0.529 ppm, Zn: 0.316-1.064 ppm, Mn: 0.67-1.79
ppm, Mo: 0-0.028 ppm, Co: 0.0001-0.064 ppm, Na: 0.74-57.0 ppm, Se: 0-0.6110
ppm, Ni: 0.0001-0.0628 ppm, Pb: 0-0.056 ppm, Cd: 0-0.031 ppm, and Cr: 0—
0.085 ppm. Al was not observed at all.

Pruning or grafting in vineyards should be completed before the bleeding
period. Excessive bleeding may hinders callus formation around grafted section
and consequently affects the success of grafting (Uzun, 2004). Bleeding water is
sometimes used as eye—bath in Tiirkiye to rest the eyes. It is also used as hair or
face mask for hair and skin care. Bleeding periods in Canakkale-Tiirkiye may vary
from year to year, but bleeding generally occurs from mid—February (around 20™)
to mid—April (around 20™) in a 60—day period (usually during March) with the
increase in air and soil temperatures. In addition, trace amounts of bleeding may be
seen at the beginning of December when temperature is high and in precipitated
November. The objective of this study was to determine characteristics of bleeding
water of Yalova Cekirdeksizi grape variety grown under Canakkale—Tiirkiye
conditions.

2. Materials and Methods

This study was conducted on Yalova Cekirdeksizi grape variety of
“Experimental Vineyard of the Table Grape Varieties” at Canakkale Onsekiz Mart
University (COMU) Dardanos Campus during the spring seasons of the years 2009
and 2011 under Canakkale-Tiirkiye conditions. Sampling could not be done in
2010 because of extreme climate conditions during the winter and spring seasons
with heavy precipitations and water poundings in the vineyard. Climate date of
Canakkale for the years 2009, 2010, and 2011 are presented in Table 1.
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Table 1. Climate date of Canakkale for the years 2009, 2010, and 2011

; Months

Climate Parameter Years January  Febmuary | March April
2009 7.8 7.1 8.7 12.2

Average temperature (°C) 2010 6.6 8.9 9.1 13.4
2011 6.2 5.9 T 10.8
2009 10.3 9.6 12.4 16.4

Maximum temperature (°C) 2010 8.5 11.6 13.1 18.1
2011 9.9 9.2 11.1 14.0
2009 5.4 4.9 5.6 8.7

Minimum temperature (°C) 2010 4.7 6.3 5.7 9.9
2011 3.3 3l 4.9 T7
2009 80.2 110.9 80.1 40.3

Average precipitation (mm) 2010 106.4 196.6 60.9 22.9
2011 43.8 17.5 56.7 69.8
2009 80.9 9.7 g 74.6

Relative humidity (%) 2010 81.5 81.2 1.5 72.4
2011 82.6 78.0 78.5 772

Bleed—off samples were taken from Yalova Cekirdeksizi grape variety at
three different time periods (at the beginning, in the middle, and at the end of
bleeding). These periods were determined by taking the initiation date of bleeding,
climate conditions, and possible bud-break times of the relevant year into
consideration. For Yalova Cekirdeksizi grape variety, the beginning, middle, and
end of bleeding periods were respectively determined as April 2, 9, and 16 in 2009.
Soil characteristics of the “Experimental vineyard” are presented in Table 2.

Table 2. Soil characteristics of the “Experimental vineyard”

: . Sampling depth (cm)
Soil characteristics 030 3060
Texture Clay—-Loam Clay-Loam
pH 7.49 157
EC (dS.m™) 0.98 0.84
Total lime (%) 9.66 12.08
Organic matter (%) 1.95 0.58
P,0s (kg.da™) 7.6 5.0
K0 (kg.da™) 68 30

Soils of experimental vineyard were unsaline clay—loam with slight
alkalinity, medium level lime and poor organic matter content, and sufficient P and
K levels. The research was conducted in a randomized block design with 3
replications, and each replication had 4 vines. A cane with average development
was selected from the tip head of each vine. A transverse cut was performed
between mid-tip internodes with a pruning shears and the cane was tilled

774



Soil-Water Journal (2013) Vol 2, Number 2 (1) ISSN: 2146-7072

downward. A 1.5 L container was placed at the tip of these canes to collect bleed—
off samples, and head of the containers was wrapped tightly with aluminum foils to
prevent entrance of precipitation and other materials into the containers. For each
bleeding period, cuts were performed and containers were placed at noon (12:00
pm) and then taken off after 24 h. The same canes were used in the 2™ and 3™
bleeding periods, but this time, the cuts were performed 2—3 cm below the previous
cuts. Collected samples were prepared for analysis without losing any time.
Amount of bleed—off (mL), bleeding water EC (dS.m™), pH, water soluble dry
matter (WSDM) (%), acidity (%), and gallic acid contents (mg.g') were
determined at laboratories of “Horticulture” and “Soil Science and Plant Nutrition”
departments of “COMU,” and a total of 19 macro—micro nutrient (P, K, Ca, Mg, S,
Fe, Cu, Zn, Mn, Al, Co, Mo, B, Cd, Cr, Na, Ni, Pb, and Se) analyses were
performed at laboratories of “Soil Science and Plant Nutrition,” Department of
“Konya Selguk University”. Samples for macro—micro nutrient analysis were sent
to analysis laboratory in ice boxes to preserve cold—chain. Variance analysis was
performed according to a randomized block design using MINITAB 13.0 statistical
software. The difference between means (Least Significant Difference, LSD) was
tested at p<0.05 level and indifferent means were indicated with the same letters.

3. Results and Discussion

Results of present study, carried out to determine characteristics of bleeding
water of Yalova Cekirdeksizi grape variety grown under Canakkale—Tiirkiye
conditions, are presented in Table 3. Climate data of Canakkale Province for the
years 2009, 2010 and 2011 revealed highly precipitated winter and spring in the
year 2010 and fairly cool spring in the years 2009 and 2011 (Table 1). Therefore,
bud—break and bleeding were retarded in Yalova Cekirdeksizi grape variety in the
year 2009, the first bleeding was observed at the beginning of April and 2™ of
April was considered as the beginning of bleeding period of the year 2009. Bud-
break of the same year was observed on 15-16 April. Data were not obtained in
the year 2010 due to water poundings over the vineyard soils and there was not any
bleeding in the year 2011.

Nosul’chak (1984) indicated that bleeding period may vary based on grape
varieties and reported bleeding periods of less than 5 days in 13 grape varieties,
1627 days in 7 grape varieties and no—bleeding in only one grape variety during 6
years of 8—year research period. No-bleeding case of present study in the year
2011 complies with the findings of Nosul’chak (1984). Alleweldt (1965) reported
that maximum bleeding lasted for about 10—14 days, intensified just before hair
formation on the bud and last until the end of emergence of bud-break. Parallel to
findings of the researcher, in present study, bleeding period of the year 2009 lasted
for 14 days.

Currle et al. (1983) indicated daily variations in the amount of bleed—off as
between 50-500 mL per vine stock. Amount of bleed—off in Yalova Cekirdeksizi
grape variety in the year 2009 was higher at the beginning of bleeding period with
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241 mL (Table 3). These findings support the results of other researchers (Oraman,
1972; Schwickerath, 1974; Currle et al., 1983; Kokbulut, 1996).

Differences were observed in bleed—off compositions on different days and
at different hours of a day. Such differences in Yalova Cekirdeksizi grape variety
were parallel to the findings of other researchers (Andersen and Brodbeck,
1989a,b,c; Tiirkmen et al., 2013). The highest pH value (6.08) was observed at the
end of bleeding period and the highest water soluble dry matter (0.67%) was
observed in the middle of bleeding period. With regard to nutrients, higher B
(2.875 ppm) values were observed at the beginning; Se (0.473 ppm) values in the
middle; Co (0.044 ppm and 0.046 ppm) values at the beginning and in the middle;
Ca (227 ppm), S (11.75 ppm), P (105.65 ppm) and Fe (3.777 ppm) values at the
end of bleeding period (Table 3).

Table 3. Amount and composition of bleeding water of Yalova Cekirdeksizi grape
Amount of

Period: |\ 1 e (L) EC (dS m™) pH WSDM (%)  Acidity (%)
BB 241442 A 1.229 5.42+0.006 B 0.30+0.00 B 0.016
MB 65+07 B 1.332 5.69£0.091 B  0.67+0.07 A 0.023
EB 77+14 B 1.258 6.08+0.138 A 0.40+0.06 B 0.020
LSD 1% ns 1% 1% ns
Gallic Acid (mg/g)  Ca (ppm) Mg (ppm) S (ppm) B (ppm)

BB 126 129+02 B 51.75 8.21+0.74 B 2.875+0.095 A
MB 133 181+16 B 78.66 10.54+0.32 AB 0.974+0.157 B
EB 89 227432 A 68.80 11.75£0.80 A 0.963+0.190 B
LSD ns 5% ns 5% 1%

K (ppm) P (ppm) Fe (ppm) Cu (ppm) Zn (ppm)
BB 102.00 54.59+4.24 B 0.816+0.150 B 0.359 1.178
MB 106.90 73.98+2.61 B 0.725+0.028 B 0.196 1.508
EB 79.90 105.65+8.36 A 3.777+0.534 A 0.438 1.318
LSD ns 1% 1% ns ns

Mn (ppm) Mo (ppm) Co (ppm) Na (ppm) Se (ppm)
BB 1.36 0.006  0.044+0.0061 A  41.50  0.195+0.0434 B
MB 1.98 0.014  0.046£0.0072 A 4590  0.473+0.1240 A
EB 1.88 0.037  0.010£0.0020B  50.74  0.119+0.0190 B
LSD ns ns 1% ns 5%

Ni (ppm) Pb (ppm) Cd (ppm) Cr (ppm) Al (ppm)
BB 0.074 0.028 0.019 0.056 0.00
MB 0.057 0.035 0.021 0.060 0.00
EB 0.075 0.000 0.009 0.097 0.00
LSD ns ns ns ns ns

BB: Beginning of bleeding, MB: Middle of bleeding and EB: End of bleeding.
In general in the samples taken at the beginning, in the middle and at the end

of bleeding periods, amount of bleed—off varied between 65-241 mL; EC between
1.229-1.332 dS.m™; pH between 5.42—6.08; WSDM between 0.30-0.67%, acidity
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between 0.016-0.023%; gallic acid between 89-133 mg.g”. Significantly high
levels of macronutrients like Ca, K, P, Mg, Na and S and fairly low levels of
micronutrient like Cu, Zn, Mn, Mo, Co, Se, Ni, Pb, Cd, and Cr were observed in
the bleeding water samples. Bleeding water composition was determined as
follows: Ca; 129-227 ppm, Mg; 51.75-78.66 ppm, S; 8.21-11.75 ppm, B; 0.963—
2.875 ppm, K; 79.90-106.90 ppm, P; 54.59-105.65 ppm, Fe; 0.725-3.777 ppm,
Cu; 0.196-0.438 ppm, Zn; 1.178-1.508 ppm, Mn; 1.36-1.98 ppm, Mo; 0.006—
0.037 ppm, Co; 0.010-0.046 ppm, Na; 41.50-50.74 ppm, Se; 0.119-0.473 ppm,
Ni; 0.057-0.075 ppm, Pb; 0-0.035 ppm, Cd; 0.009-0.021 ppm and Cr; 0.056—
0.097 ppm. Al was not observed at all (Table 3). Such findings were relatively
parallel to the results of Kokbulut (1996) and totally comply with the findings of
Tirkmen et al. (2013).

Beginning of bleeding period for Yalova Cekirdeksizi grape variety was
determined at 2™ of April and bleeding lasted for 14 days. While the highest
amount of bleed—off (241 mL) was observed at the beginning of bleeding period of
the year 2009, bleeding was not observed in the year 2011. Bleeding water
compositions of different periods were also different from each other. Significantly
high levels of macronutrients like Ca, K, P, Mg, Na and S were observed in
bleeding water samples and Al was not observed at all. It is recommended that
similar researches should be carried out with different grape varieties and different
sampling times for better investigation and monitoring of plant nutrient uptake and
for better understanding of vine physiology.
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