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Abstract: This study was conducted to determine the candidate clones in Hatun Parmagi grape variety from 2012
to 2014. In the scope of the study; yield, development and quality parameters were determined on 220 vines
grafted on Rupestris du Lot rootstock from 7 vineyards. According to obtained results from Weighted-Rankit test,
totally 28 candidate clones were selected. When selected candidate clones compared to their vineyards’ averages as
to yield, number of clusters, cluster weight, berry weight, maturity index and pruned wood weight: 160 %, 110 %,
59 %, 32 %, 46 % and 100 % increase were determined, respectively. However, 23 % decrease in yield, 19 %
decrease in cluster weight and 10 % decrease in berry weight was determined in some selected candidate clones.
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Hatun Parmag Uziim Cesidinde Klon Seleksiyonu (1. Asama)

Oz: Bu calisma Hatun Parmag iiziim ¢esidinde klon adaylarini belirlemek amaciyla 2012-2014 yillar1 arasinda
yiiriitiilmiistiir. Caligmada; 7 adet bagda Rupestrisdu Lot anaci {izerine asili 220 omcada verim, gelisme ve kalite
parametreleri tespit edilmigtir. Tartili derecelendirme sonucunda toplamda 28 adet klon aday1 se¢ilmistir. Segilen
klon adaylari, alindiklar1 bagin ortalamasina gore karsilastirildiginda verimde % 160, salkim sayisinda % 110,
salkim agirliginda % 59, tane agirhiginda % 32, olgunluk indisinde % 46, budama odunu agirhiginda % 100
oraninda artislar saptanmistir. Ayrica, segilen bazi klon adaylarmin verimde % 23, salkim agirliginda % 19, tane

agirhiginda % 10 azalig tespit edilmisgtir.

Anahtar Kelimeler: Klon seleksiyonu, Hatun Parmagi, sofralik iiziim, tartili derecelendirme, verim

1. Introduction

Selection is the oldest method used in breeding
of cultural crops and plants (Gokgora, 1983). This
method has also been used in viticulture for
breeding of plants/varieties. The vegetative-
propagated plants generally bear all characteristics
of parent plants (Eris, 1995). However, some of
the characteristics may change in some cases. The
variations among the plants within the same
variety may result from more than one closely
related parent of population rather than a single
parent via virus or viroid impacts and mutations
(Mullins et al., 1992; Eris, 1995; Possingham,
1998;  Mannini, 2002).  Mutation-induced
variations play significant roles in plant breeding
(Sehirali and Ozden, 2007). Long lasting

vegetative propagation causes increasing in
possibility of being mutations in grapevines
(Dokuzoguz, 1964; Fidan, 1985; Eris, 1995). The
objective of clonal selection in viticultureis to
select the individuals with maximum capacities
from the population of a variety based on
genetics of the variety (Giilcan and Ilter, 1795).
The yield increase inselected clones was reported
as 35% in Germany, 64 % in Spain, 30 % in Italy,
30-40% in Hungary and 15% in China (Kése and
Giileryiiz 2003). In Turkey, the yield increase
achieved through selected clones varied between
6-225 % (Kiraci et al., 2002; Kader et al., 2004).
In previous studies, significant variations were
also reported within the same variety with regard
to cluster weight, berry weight, berry shape,

245


mailto:adem.yagci@gop.edu.tr

YAGCI et al./ JAFAG (2016) 33 (3), 245-253

solible solid, ripening time, leaf shape and size,
resistance against disease and pests (Boidron,
1995; Borgo et al.,1998; Kader et al., 2004; Kiraci
and Karauz, 2015).

There are not much available data about the
research on candidate clones constituting the 1%
stage (nominees of mother clone vine) researches
carried out in the world and Turkey. In Turkey,
detailed researches on the 1% stage of clone
selection were conducted by Kose (2002), Kaya
(2008), Karatas et al (2013) and Yagci et al
(2014).

Southeast Anatolia Region with 1.2 million
tons annual production has about 25.9 % of total
grape production of Turkey. Within this region,
the provinces of Gaziantep, Adiyaman and Kilis
have about %36,3 regional production with
438962 tons annual production 9.4 % of country
grape production and about 36.3% of regional
grape production (TUIK, 2015). The present study
was performed to select healthy, high-yield and
quality candidate clones of Hatun Parmag: grape
variety commonly grown as table grape in
Gaziantep and Mardin Provinces and well-adapted
to regional conditions.

2. Material and Methods

Selection of experimental vineyards

Following the observations made on 7347
vines in 17 vineyards during the 2012 season, 7
producer vineyards (the 7" was included in 2013)
were selected based on development levels of
vines, existence of pests and diseases,
maintenance conditions, location and position of
vineyard. Of the selected vineyards, 5 are located
in Gaziantep-Islahiye and 2 are located in Mardin-
Midyat. Macroscopic investigations were carried
out on virus, yield and quality of 2875 vines in 7
vineyards. At the end, 220 candidate clones were
marked and selected for further selection works.
Goble-trained and Rup.du Lot rootstocks were
used in all experimental vineyards used for
selections.

Hatun Parmagi, the plant material of the study,
is a grape variety used as table grape. It has
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branchy-conical clusters weighing around 300-
350 g. Berries have long-elliptical shape, yellow
color, 2-4 seeds and weigh about 5-6 g. The
variety is need to pruning with 2-3 buds and it is a
mid-season variety (Celik 2002).

Yield, quality and development values

Bearing rate (%0): Shoots and inflorescences
(flower clusters) were counted when the shoots
were 30-40 cm.

Yield (kgvine™): Harvested grapes were
weighed on a digital scale.

Cluster weight (g): The yield per vine was
divided by number of clusters and classified in
accordance with OIV (1997).

Berry weight (g): Randomly selected 100
berries from 10 clusters were weighed and
average of them was taken. Berry weights were
classified according to OIV (1997).

Maturity Index: Solible solid was divided by
acid ratio to get maturity index. Resultant values
were used to form 5 different classes.

Development (pruning weight — kg vine™):
The pruned annual shoots were weighed to get
pruning weight (kg vine™).

Class intervals and scores for yield, quality
and development are provided in Table 1.

Data analysis

Average of counting, weighing, observation
and analysis values of three years were taken and
assessed through Weighted-Rankit method. The
vines with the greatest scores were then selected
as candidate clones.

3. Results and Discussion

Following 3-year observations and
investigations, 211 vines were assessed, 9 vines
were excluded because of problems experienced
with them (shot berry, scattered cluster and etc.).
The weighted-rankit scores of selected candidate
clones of each vineyard are provided in Table 2;
yield, quality and development values and
vineyard averages are provided in Table 3;
increase/decrease ratios compared to averages of
the vineyard from which they were selected are
provided in Table 4.
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Table 1. Criteria for adjusted weighted-ranked, class score and intervals
Cizelge 1. Uyarlanmig tartili derecelendirmeye esas olan kriterler, sinif puan ve araliklar

Criteria Class Score Class Interval Relative Score
1 (very low) <0.8
_ 2 (low) 0.90-1.12
Bea“([,‘/g)Rate 3 (medium) 1.13-1.36 X 20
4 (high) 1.37-1.59
5 (very high) >1,60
1 (very low) <10
_ 3 (low) 1.1-25
(kz;/'(frfca) 5 (medium) 2.6-35 X 40
7 (high) 3.6-4.0
9 (very high) >4.1
1 (very low) <509
_ 3 (low) 50-125 ¢
C'USte(r ‘)Ne'ght 5 (medium) 126-250 g X 10
g 7 (high) 251-500 g
9 (very high) >1000 g
1 (very low) <0.359
_ 3 (low) 0.35-1.10¢g
Be”y("ge'gm 5 (medium) 111330 g X 15
g 7 (high) 3.31-7.00
9 (very high) >7.009
1 (very low) <221
3 (low) 22.2-31.1
Maturity Index 5 (medium) 31.2-40.1 X5
7 (high) 40.2-49.1
9 (very high) >49.2
1 (very low) <1300
3 (low) 1301-2540
Development 5 (medium) 2550-3690 X10
7 (high) 3700-4840
9 (very high) >4850
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Table 2. Weighted-Rankit scores of selected candidate clones
Cizelge 2. Secilen adaylarin tartili derecelendirme puanlar
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Vineyard Candidate  Bearing Yield Development ~ Cluster ~ Berry  Maturity Total
Clone rate (20) (10) weight  weight index score

(20) (15) (15) (%)
4 40 360 90 70 105 15 680
17 20 360 90 70 105 25 670
Ist Vineyard 26 40 360 90 70 105 25 690
29 60 360 70 70 105 25 690
33 60 360 90 90 105 25 730
37 80 360 50 70 105 25 690
Vineyard average 37+13 3600 54+18 69+6 104+5  26+10 650
20 360 90 70 105 5 650
20 360 90 70 105 5 650
2nd Vineyard 22 20 360 90 90 105 5 670
33 20 360 90 70 105 5 650
51 40 360 90 70 105 15 680
Vineyard average 22+6 3600 66+22 7145 105+0 6+5 631
80 360 10 70 105 15 640
3rd Vineyard 20 360 50 70 105 15 620
10 20 360 30 70 105 25 610
45 60 360 50 70 105 15 660
Vineyard average 31+15 360+0 31+10 69+0 105+0 1346 609
2 60 360 30 50 105 25 630
13 20 360 50 50 105 25 610
4th Vineyard 36 40 360 30 50 105 25 610
37 20 360 30 50 105 45 610
38 60 360 30 50 105 15 620
Vineyard average 27+12 358+13 319 50+5 105+0  16+10 586
) 1 40 360 30 70 105 45 650
Sth Vineyard 11 20 360 30 70 75 45 600
Vineyard average 21+5  297+78 19+10 64+8  77+8 3611 515
) 60 360 30 70 75 35 630
6th Vineyard 40 360 50 70 75 25 620
Vineyard average 33x14  360x0 32+12 63+10  75£0  22+14 586
28 20 360 50 70 105 45 650
29 20 360 70 70 105 15 640
7th Vineyard 30 20 360 50 70 105 35 640
34 20 360 50 70 105 35 640
45 20 360 50 70 105 45 650
Vineyard average 2043 360+0 37413 70+0 105+0 21«10 614
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Table 3. Yield and quality values for selected candidate clones of HatunParmag: grape variety (3-year

average
Cizelge 3. Hatu?a Larmagl tiziim ¢esidinde segilen klon adaylarmmin bazi verim ve kalite degerleri (3 yil
ortalamast)
Vineyard Candidate Bearing Yield Cluster 100 Berry Solible Maturity Pruning
Clone rate (kg vine™) weight weight solid index weight
)] )] (%) (kg vine™)
4 1.03 20.7 423.3 457.0 15.0 34.5 3.9
17 0.79 23.8 471.7 477.0 16.6 34.7 5.2
26 0.93 244 394.7 471.3 16.8 38.8 5.4
st Vineyard 29 1.30 24.3 460.7 565.0 17.9 38.4 5.4
33 1.19 32.3 528.3 459.0 14.7 30.1 6.9
37 1.49 24.8 406.0 441.0 171 40.9 2.2
Vineyard average 1.0£0.2 164455 359469 429452 164+10 362443  3.4+12
0.74 11.3 315.7 497.0 15.0 22.9 5.8
2 0.60 12.2 455.7 575.7 15.7 36.9 4.9
2nd Vineyard 22 0.67 19.6 616.0 439.3 17.0 28.6 5.8
33 0.69 14.7 334.0 477.7 153 18.9 6.7
51 0.95 25.1 462.7 547.0 16.0 23.9 54
Vineyard average 0.74£02 142439 392473 489450  15.8+0.7 252437  42+15
1.29 9.2 310.0 500.0 15.1 335 0.8
3 0.73 6.9 297.7 460.0 16.1 329 3.1
3rd Vineyard 10 0.62 7.1 292.3 503.0 16.2 34.7 2.1
45 0.66 9.0 290.7 607.3 15.7 33.3 2.8
Vineyard average 090402  8.6+1.8 318444 484447 153206 30.842.7  1.9+0.5
2 1.25 104 337.0 550.3 171 36.6 1.8
13 0.78 7.5 355.0 605.0 16.7 35.6 2.7
4th Vineyard 36 0.98 7.4 325.7 601.3 176 357 1.9
37 0.74 6.6 293.0 537.3 185 45.7 1.6
38 1.31 8.4 322.0 634.3 16.2 30.0 15
Vineyard average 0.87402  7.5£1.9  340+61 563£58  16.840.7 322444  2.0+0.4
) 1 1.13 12.7 296.3 356.7 18.3 45.0 1.7
Sth Vineyard 11 0.92 6.9 3413 306.0 218 51.0 15
Vineyard average 0.65402  4.942.6  267+66 270432 202419 419458 12404
) 1.24 9.0 271.7 291.3 18.1 394 14
6th Vineyard 0.71 153 445.0 290.7 19.4 3538 2.9
Vineyard average 0.81402  8.542.9 280476 29115 17.942.1 342457  2.040.6
28 0.33 5.7 361.5 472.5 18.5 47.6 3.1
29 0.37 5.1 3335 487.5 16.6 33.0 4.3
7th Vineyard 30 0.48 5.2 343.0 4575 176 38.7 2.9
34 0.51 7.4 360.0 466.0 18.0 38.5 3.0
45 0.69 7.5 347.0 469.0 17.8 42.6 2.9
Vineyard average 0.56+0.1 6.6+0.9 345+22 466126 16.840.7  34.7+£3.8 2.4+0.6
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Table 4. Differences of selected candidate clones from the vineyards from which they were selected,%
Cizelge 4. Secilen klon adaylarimin segildikleri baga gore ortaya ¢ikardiklar: farklar (%)

Vineyard Candidate Bearing Yield Cluster Berry Solible Maturity Pruning
Clone rate weight weight solid index weight
4 33 265 18.1 6.5 -8.6 4.7 143
17 -20.7 455 316 11.2 1.2 4.2 50.5
26 6.7 492 10.1 9.8 2.4 7.1 56.3
1st Vineyard 29 30.4 486 31.0 317 9.1 6.0 57.7
33 19.4 975 474 7.0 -10.4 -16.9 100.4
37 495 51.6 13.3 2.8 42 12.9 -35.6
05 -20.3 -19.4 15 -4.8 -9.2 38.0
-185 -13.9 16.3 17.6 -0.4 46.4 16.9
2nd Vineyard 22 -9.0 38.3 57.2 -10.3 7.9 13.4 37.2
33 -6.3 3.7 -14.8 2.4 2.9 -25.0 57.6
51 29.0 771 18.1 117 16 5.2 28.0
437 75 2.5 33 -15 8.7 -59.0
-18.7 -19.4 -6.3 5.0 5.0 6.8 58.4
3rd Vineyard 10 288 58  -142  -106 33 7.9 5.7
45 -26.5 5.1 -85 25.4 24 8.1 454
2 436 38.0 -1.0 2.2 2.0 13.8 -10.0
13 -10.4 -0.5 43 75 -0.4 10.7 37.0
4th Vineyard 36 12.6 -1.8 -4.3 6.8 5.0 11.0 2.4
37 -15.0 -12.4 -13.9 -45 10.4 42.0 -19.1
38 505 115 5.4 12.7 -3.3 6.8 -22.7
_ 1 74.6 159.6 10.9 321 9.5 75 46.4
Sth Vineyard 11 422 41.0 2758 133 7.8 21.8 27.4
_ 53.9 6.4 -0.9 0.1 0.9 15.4 -315
6th Vineyard 4 -11.9 80.9 58.8 -0.1 8.1 48 39.5
28 -40.9 -13.9 46 1.4 9.9 372 28.0
29 -33.8 -23.0 -35 46 1.4 4.9 77.2
7th Vineyard 30 141 215 -0.7 1.9 46 115 16.9
34 8.7 11.8 42 0.0 6.9 10.9 21.4
45 235 13.3 0.4 0.6 5.7 22.8 17.3

In the 1% vineyard, weighted-rankit scores of
vines varied between 610-730. Considering the
ranked scores, the first six ranks, including the
vines 33 (730 points), 26 (690 points), 29 (690
points), 37 (690 points), 4 (690 points) and 17
(670 points) were selected as candidate clones
(Table 2). While the average yield of the 1%
vineyard was 16.4 kgvine™, the greatest yield of
candidate clones was obtained from clone 33 with
a yield level of 32.3 kg vine™ (Table 3).

Such a vyield means 98 % increase in yield
compared to vineyard average (Table 4). Average
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cluster weight of the 1% vineyard was 359 g, berry
weight was 4.3 g, maturity index was 36 and
pruning weight was 3.4 kg vine™. Considering
these average values, while there was 32 %
increase in berry weight of vine 29, the increase in
cluster weight of selected candidates was between
9-40 %, the increase in maturity index was
between 6-7 % and the increase in pruning weight
was between 14-100 %.

In the 2" vineyard, based on Weighted-
Rankitscores, the first five ranks including the
vines 23 (680 points), 51 (680 points), 22 (670
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points), 1 (650 points) and 2 (650 points) were
selected as candidate clones (Table 2). While the
average yield of the 2™vineyard was 14,2kg vine’
! the greatest yield of candidate clones was
obtained from clone 51 with a yield level of 25.1
kg vine™. Such a yield provided 77 % increase in
yield compared to vineyard average. Average
cluster weight of the 2™ vineyard was 392 g,
berry weight was 4.9 g, maturity index was 37
and pruning weight was 7.0 kg vine™(Table 3).
Considering these average values, while 18%
increase was observed in berry weight of vine 2,
the increase in cluster weight of selected
candidates was between 16-57 %, the increase in
maturity index was between 13-46 % and the
increase in pruning weight was between 17-58 %
(Table 4).

In the 3 vineyard, Weighted-Rankitscores of
vines varied between 590-660. Considering the
rankit scores, the first three ranks, including the
vines 45 (660 points), 2 (640 points) and 3 (620
points) and the vine 10 (610 points) with the
greatest berry weight (8,5 g) in 2013 were
selected as candidate clones (Table 2). While the
average yield of the 3 vineyard was
8.6 kg vine®, the greatest yield of candidate
clones was obtained from clone 2 with a yield
level of 9.2 kg vine™. Such a yield means 7 %
increase in yield compared to vineyard average.
Average cluster weight of the 3" vineyard was
318 g, berry weight was 4.8 g, maturity index was
31 and pruning weight was 1.9 kg vine(Table 3).
Considering these values, while there was 45 %
increase in berry weight of vine 45, the decrease
in cluster weight of selected candidates was
between 2-14 %, the increase in maturity index
was between 7-9 % and the increase in pruning
weight was between 5-58 % (Table 4).

In the 4™ vineyard, Weighted-Rankitscores of
vines varied between 500-630. Considering the
rankit scores, the first five ranks, including the
vines 2 (630 points), 38 (620 points), 13 (610
points), 36 (610 points) and 37 (610 points) were
selected as candidate clones (Table 2). While the
average vyield of the 4™ vineyard was
7.5 kg vine®, the greatest yield of candidate
clones was obtained from clone 2 with a yield

level of 10,4 kg vine™ (Table 3). Such a yield
means 38 % increase in yield compared to
vineyard average. Considering these average
values, while there was 13 % increase in berry
weight of vine 38, the decrease in cluster weight
of selected candidates was between 1-14 %, the
increase in maturity index was between 10-42 %
and the increase in pruning weight was 37 %
(Table 4).

In the 5™ vineyard, Weighted-Rankitscores of
vines varied between 310-650. Considering the
rankit scores, the first two ranks, including the
vines 1 (650 points) and 11 (600 points) were
selected as the candidate clones (Table 2). While
the average yield of the 5™ vineyard was 4.9 kg
vine™, the yields of selected candidate clones 1
and 11 were respectively observed as 12.7 and 6.9
kg vine™ (Table 3). These yield levels indicated
respectively 41 and 160 % increase in yield
compared to vineyard average (Table 4). Average
cluster weight of the 5™ vineyard was 267 g, berry
weight was 2.7 g, maturity index was 51 and
pruning weight was 1.8 kg vine® (Table 3).
Considering these average values, while there was
32 % increase in berry weight of vine 1, the
increase in cluster weight of selected candidates
was between 11-28 %, the increase in maturity
index was between 8-22 % and the increase in
pruning weight was between 27-46 % (Table 4).

In the 6" vineyard, Weighted-Rankitscores of
vines varied between 560-630. Considering the
ranked scores, the first two ranks, including the
vines 3 (630 points) and 4 (620 points) were
selected as candidate clones (Table 2). While the
average vyield of the 6" vineyard was
8.4 kg vine™, the yields of candidate clones 3 and
4 were respectively observed as 9.0 and
15.3 kg vine™ (Table 3). Such values means
respectively 6 and 81 % increase in Yyield
compared to vineyard average (Table 4). Average
cluster weight of the 6" vineyard was 280 g, berry
weight was 2.9 g, maturity index was 34 and
pruning weight was 2.04 kg vine™. Considering
these average values, while there was 59%
increase in cluster weight of vine 4, the decrease
in maturity index was between5-15% and 40%
increase was observed in pruning weight of vine 3
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and 32 % decrease was observed in pruning
weight of vine 4 (Table 4). In the 7™ vineyard,
Weighted-Rankitscores of vines varied between
590-650. Considering the rankit scores, the first
five ranks, including the vines 28 (650 points), 45
(650 points), 29 (640 points), 30 (640 points) and
34 (640 points) were selected as candidate clones
(Table 2). While the average yield of the 7"
vineyard was 6.6 kg vine™, the greatest yield of
candidate clones was obtained from clone 45 with
a yield level of 7,5 kg vine™ (Table 3). Such a
yield means 13 % increase in yield compared to
vineyard average (Table 4). Average cluster
weight of the 7" vineyard was 346 g, berry weight
was 4.7 g, maturity index was 35 and pruning
weight was 2.4 kg vine™ (Table 3). Considering
these average values, while there was 5 %
increase in berry weight of vine 29, the increase in
cluster weight of selected candidates was between
1-5 %, the increase in maturity index was between
11-37 % and the increase in pruning weight was
between 17-77 % (Table 4).

Weighted-ranked scores of candidate clones
were the primary criteria in selection stage. The
vine 33 of the 2" vineyard had a remarkable value
with regard to vine development (6.6 kg vine™)
and the vine 2 had remarkable berry weight (5.8
g); vine 10 of the 3" vineyard had remarkable
berry weight (8.49 g) in 2013.

Considering the vineyard averages and
standard deviations, current findings revealed
significant variations among candidate clones.
Despite the variations based on the owner of the
vineyard, age of the vine, location and position of
vineyards, such a case also indicated a significant
variation in yield and quality of the same variety
(Yagci et al., 2014).

Increasing yield and quality have already been
proven with selections carried out in several
previous studies. Previous researchers indicated
bud fertility as a significant criterion in selecting
candidate clones (Ozek and Uslu, 1972; Troshin,
1990). Uslu (1985) reported 92 % difference
between the highest and the lowest bearing rate of
13 clones selected in Miiskiile grape variety.
Similarly, 100 % difference was reported in bud
fertility of candidate clones of Narince grape
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variety (Yagci et al., 2014), 130 % difference in
clones of Bogazkere grape variety (Karatas et al.,
2015a) and 127 % difference in candidate clones
of Okiizgdzii grape variety (Karatas et al., 2015b).

Yilmaz et al (1997), Uslu and Samanci (1998)
and Ozisik et al (1998) pointed out that superior
individuals could be selected through clonal
selections and significant improvements might be
achieved in cluster weights. Beside quite large
clusters, Hajdu (1990) reported also quite small
clusters in clones of Ottonel grape population (60-
340 g). Kader et al. (2004) reported that high
yield and pruning weights might present together
in clones 1 and 2 of Cal Karas1 grape variety.
Researchers also indicated more than 100 %
difference in cane weights of Cal Karasi clones.
Similar findings were also reported in clonal
selections of Ozisik et al. (1998).

In weighted-ranked, the parameters may vary
based on the intent of use of the grape variety and
such parameters may significantly affect the total
scores of candidate clones. A decrease in yield
may not necessarily indicate a negative attribute
for that candidate clone. For instance in Hatun
Parmagi grape variety, while the clone 2 of the 2"
vineyard exhibited 16 % decrease in vyield, the
same clone had 16 % increase in cluster weight,
18 % increase in berry weight, 46 % increase in
maturity index and 17 % in development. A
reverse case may also exist. While there was 38 %
increase in yield of clone 22 of the 2™ vineyard,
there was 4 % decrease in number of clusters,
10 % decrease in berry weight and 15 % decrease
in number of clusters/shoot ratio.

4. Conclusion

In this study, 28 candidate clones were
identified in Hatun Parmagi grape variety of the
Southeastern Anatolia Region. Then, they were
grafted over clone-originated 1103 Paulsen
rootstocks and planted in 3 replications with 6
vines in each replication. According to yield and
quality, the superior clones will be determined
among the clone candidates in the next phase of
study. These clones will be tested for grapevine
viruses (ArMV, GFLV, GLRaVv-1, 2, 3, 6, 7;
GFkV, GVA, RpRSV, SLRSV, and TBRV),
infected clones will be removed by meristem
culture, and mother blocks will be established
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with these clean materials. Selections based only
on the number of shoots and inflorescences may
not be sufficient in identification of candidate
clones. Besides, “selected clones or candidate
clones may not be expected to be superior in all
aspects. They may be prominent with specific
characteristics for specific purposes (based on
weighted-rankit scores)”.
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