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Abstract

During 2014 and 2015 seasons, Superior grapevines pruned to leave five
vine loads namely 62, 72, 82, 92 and 102 eyes/vine and/ or spraying citric acid at
0.0 to 0.4% three times at growth start, just after berry setting and three weeks
later.

The target was elucidating the effect of various vine loads and concentra-
tions of citric acid on bud behavior, vine nutritional status, yield and berries qual-
ity.

Increasing vine loads from 62 to 102 eyes/vine caused a gradual promotion
on fruiting buds%, leaf area, pruning wood weight, cane thickness, chlorophylls a
& b, total chlorophylls, percentages of N, P, K and Mg, berry setting%, yield ex-
pressed in weight (kg.) and number of clusters/ vine, cluster compactness, cluster
weight and dimensions, T.S.S.%, T.S.S/acid and reducing sugars% .Moreover, it
caused a gradual reduction on bud burst%, bud fertility%, main shoot length,
number of leaves/shoot, wood ripening coefficient, shot berries%, berry weight
and dimensions, juice% and titratable acidity%. All the previous parameters ex-
cept shot berries% and titratable acidity were gradually enhanced with the in-
creasing concentrations of citric acid. Behavior of buds was unaffected by citric
acid treatments.

The best results with regard to yield and berries quality of Superior grape-
vines grown under Minia region conditions were obtained by leaving 102 eyes
per vine (on the basis of nine fruiting cane X ten eyes plus six renewal spurs X
two eyes) during winter pruning plus spraying citric acid at 0.2% three times.

Keywords: Superior grapevines, vine loads, citric acid, behavior of buds, yield, quality
of the berries.

Introduction tokinins, nutrients and water uptake,

Nowadays, there is a wide-
spread use of antioxidants. They are
very effective in protecting plant cells
from senescence and disorders (Rob-
inson, 1973) as well as enhancing cell
division, the biosynthesis of natural
hormones such as [AA, GA3 and cy-

photosynthesis, biosynthesis of plant
pigments and proteins as well as the
biosynthesis of alpha ketoglutaric
acid which is united with ammonia to
form amino acids and proteins (Ore-
tili, 1987; Samiullah et al., 1988; and
Singh, et al., 2001).
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Pruning is the most important
and vital cultural practice in the man-
agement of different grapevine cvs. It
is a limiting factor for producing an
economical yield and better quality of
berries (Chapman, 1990). It is done to
select the suitable vine load and
maintain vine shape. It must be done
each dormant season and it directly
influences yield, fruit quality, vine
vigour and hardiness. Proper pruning
with the optimum vine load, spur
length and proper date will result in
improving yield quantitively and
qualitatively without a reduction in
hardiness during the following winter
(El-Ashram, 1993 and Martin and
Dunn, 2000). Improper pruning will
have a detrimental effect on each of
these important vine characteristics.
In economic terms, the ability to
prune correctly can make the differ-
ences between profit and loss. On av-
erage, grapevine will have 200 to 300
buds on mature cane capable of pro-
ducing larger clusters. If the vines
were allowed to produce shoots and
fruits from these buds, the result
would be a large crop that would re-
duce cane maturity, reduce the pro-
ductivity of buds in the following
season and decrease the size of the
root system (Silvestroni et al., 1996;
Valor and Bautista, 1995; Valachovic
and Zembery, 2002; Tamura et al.,
2002 and Ranpise et al., 2003). The
main important problem that faces the
grape production in most Egyptian
vineyards is the determination of the
suitable and productive bud load per
vine. Bud load is the most important
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factor that affects yield and vine vig-
our (Omar and Abdel-Kawi, 2000).
The lack of information about the
suitable bud load per vine might be
the main reason for the deterioration
of vine growth in such region or at
least for the low vine productivity.
Low bud loaded vines produce an
obvious stimulation on number of
leaves which shade the clusters and
impaired the fruit quality (Miller et
al., 1993; Gao and Cahoon, 1994 and
Samra, 1998).

El-Sese (2004) found that the
number of bursting buds and bud fer-
tility were increased gradually by in-
creasing vine load from 38 to 84 buds
/vine in Red Roomy grapevines.

Increasing cane length of Supe-
rior grapevines during winter pruning
resulted in a gradual promotion on
bud fertility coefficient and a pro-
gressive reduction on buds burst%
(Rizk-Alla-Mervat  and  El-Zyat,
2005).

Hussein (2009); Fawzi et al.,
(2010); Abdel-Mohsen (2013) and
Sourial et al., (2016) pointed out that
there was a gradual reduction on bud
burst % and promotion on vine nutri-
tional status, yield and quality of the
berries in different grapevine cvs.
with increasing vine loads from 48 to
112 eyes.

Growth, vine nutritional status,
yield and quality of Thompson seed-
less grapevines were clearly im-
proved in response to treating the
vines with a mixture of vitamins E,
K, B and A each at 25 ppm, amino
acids at 250 ppm, citric acid at 1000
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ppm and folic acid at 25 ppm over the
control (Abdelaal and Aly., 2013).

Mohamed, et al., (2015) stated
that all growth aspects, yield and ber-
ries quality of Superior grapevines
were remarkably enhanced in re-
sponse to treating the vines three
times with vitamin B at 50 ppm com-
bined with ascorbic and citric acids
each at 500 ppm.

The promoting effect of citric
acid application on growth, vine nu-
tritional status, yield and quality of
the berries in different grapevine cvs.
was supported by the results of Abd
El- Galil , (2015); Ebrahiem, (2015)
and Mohamed-Attiat, (2016).

The main target of this study
was examining the effect of different
vine loads and foliar application of
citric acid on behavior of buds, vege-
tative growth characteristics, vine nu-
tritional status, yield and quality of
berries of Superior grapevines grown
under Minia region conditions.
Material and Methods

Table 1. Analysis of the tested soil:

This study was carried out dur-
ing 2014 and 2015 seasons on 150
uniform in vigour own-rooted 13-
years old Superior grapevines grown
in a private vineyard located at Ab-
wan village, Matay district, Minia
Governorate where the texture of the
soil is clay, well drained and with a
water table not less than two meters
deep. All the selected vines are
planted at 2.5 x 3.0 m apart. The cho-
sen vines (150 vines) were pruned
during the first week of January in the
two seasons using cane pruning
method with the assistance of Gable
supporting system. Vine load was dif-
fered according to the present treat-
ments. Surface irrigation system was
followed using Nile water containing
150 ppm salinity.

Mechanical,  physical  and
chemical analysis of the tested soil
were carried out at the start of the ex-
periment according to the procedures
of Wilde ef al, (1985) and the data
are shown in Table (1).

Constituents Values

Particle size distribution:

Sand % 11.0
Silt % 20.5
Clay % 68.5
Texture Clay
pH( 1:2.5 extract) 8.05
EC (1 :2.5 extract) (dsm™) 1 cm/ 25°C. 1.03
O.M. % 1.88
CaCOs % 2.55
Total N % 0.10
Available P ( Olsen, ppm) 4.22
Available K ( ammonium acetate, ppm) 400
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Except those dealing with the
present treatments (pruning and ap-
plication of citric acid via foliage), all
the selected vines (150 vines) re-
ceived the usual horticultural prac-
tices which are commonly used in the
vineyard.

This study included twenty-five
treatments from two factors (A&B).
The first factor (A) contained the fol-
lowing five levels of vine loads:-

al) Leaving 62 eyes/vine (on the
basis of five fruiting canes X 10 eyes
plus six renewal spurs X 2 eyes).

a2) Leaving 72 eyes/vine (on the
basis of six fruiting canes X 10 eyes
plus six renewal spurs X 2 eyes).

a3) Leaving 82 eyes/vine (on the
basis of seven fruiting canes X 10
eyes plus six renewal spurs X 2 eyes).

a4) Leaving 92 eyes/vine (on the
basis of eight fruiting canes X 10
eyes plus six renewal spurs X 2 eyes).

a5) Leaving 102 eyes/vine (on the
basis of nine fruiting canes X 10 eyes
plus six renewal spurs X 2 eyes).

The second factor (B) included
the following five concentration of
citric acid: bl) 0.0%, b2)0.05%, b3)
0.1%, b4)0.2% and b5)0.4%. Each
treatment was replicated three times,
two vines per each.

Winter pruning leaving the pre-
vious five vine loads was carried out
at the first week of January. during
2014 and 2015 seasons. Citric acid
was sprayed three times at growth
start (last week of February.), just af-
ter berry setting stage (mid. of April.)
and at three weeks later (1st week of
May).
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Triton B as a wetting agent was
added to all citric acid solutions at
0.05%. Spraying was established till
runoff (2L /vine). Control treatment
was sprayed with water containing
Triton B.

Randomized complete block de-
sign (RCBD) in split plot arrange-
ment was followed. The first factor
1.e. five vine loads occupied the main
plots and the second one namely five
concentrations of citric acid ranked
the subplots. The experiment con-
sisted of twenty-five treatments, each
treatment was replicated three times
and two vines per each.

During both seasons, the follow-
ing parameters were recorded:

1- Behavior of buds including
percentages of bud burst, fruiting
buds and bud fertility.

2- Vegetative growth character-
istics namely main shoot length (cm),
number of leaves/shoot, leaf area
(Ahmed and Morsy, 1999); wood rip-
ening coefficient (Bouard, 1966);
pruning wood weight per vine (kg.)
and cane thickness (cm).

3- Chlorophylls (a & b), total
chlorophylls (mg/100g F.W) (von-
Wettstein, 1957).

4- Percentages of N, P, K and
Mg on dry weight basis (Wild ef al.,
1985 and Balo et al., 1988).

5- Percentage of berry setting,
yield expressed as weight (kg) and
number of clusters of vine as well as
compactness  (number of  ber-
ries/cluster length), weight, length
and shoulders (cm) of cluster.

6- Percentage of shot berries.
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7- Physical and chemical char-
acteristics of the berries namely berry
weight and dimensions (longitudinal
and equatorial, in cm), juice%,
T.S.S.%, titratable acidity as tartaric
acid/100 ml juice (A.O.A.C, 2000)
and reducing sugars% (Lane and Ey-
non, 1965 and A.O.A.C, 2000).

Statistical analysis was done us-
ing Randomized complete block de-
sign (RCBD) (according to Mead et
al., 1993). New L.S.D at 5% parame-
ter was used for all comparisons
among various treatment means.
Results and Discussion
1- Behavior of buds:

It is clear from the obtained data
in Table (2) that increasing vine loads
from 62 to 102 eyes/vines caused a
significant and gradual promotion on
the percentage of fruiting buds and at
the same time caused a progressive
reduction on both the percentages of
bud burst and bud fertility.

Citric acid treatments had no
significant effect on the percentages
of bud burst, fruiting buds and bud
fertility.

The maximum values of buds
burst% and bud fertility were re-
corded on the vines that pruned to
leave 62 eyes/vine regardless the ap-
plication of citric acid. Leaving 102
eyes/vine gave the maximum per-
centage of fruiting buds. These re-
sults were true during both seasons.

The reduction of the percentage
of bud burst at the higher vine loads
might be attributed to the vine nutri-
tional status and the balance between
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inorganic and organic foods (Weaver,
1976).

These results regarding the ef-
fect of vine load on behavior of buds
are in harmony with these obtained
by Abdalla, (2003); El-Sese, (2004)
and Hussein, (2009).

Vegetative growth character-
istics:

It is obvious from the data in
Tables (2 & 3 & 4) that the varying
number of eyes left per vine during
winter pruning lead to significant dif-
ferences on the main shoot length,
number of leaves/shoot, wood ripen-
ing coefficient, leaf area, pruning
wood weight and cane thickness. In-
creasing vine loads from 62 to 102
eyes/vine caused a progressive pro-
motion on the leaf area, pruning
wood weight and cane thickness and
a reduction on main shoot length,
number of leaves/shoot and wood
ripening coefficient. Treating the
vines three times with citric acid at
0.05 to 0.4% caused significant pro-
motion on all the aforementioned
growth characteristics over the con-
trol. Using the higher concentrations
of citric acid namely 0.4% achieved
the highest values of growth traits.

Spraying citric acid at 0.4% be-
sides leaving 102 eyes/vine during
winter pruning gave the maximum
leaf area, pruning wood weight, cane
thickness and the highest values of
main shoot length, number of
leaves/shoot and wood ripening coef-
ficient were recorded on the vines
that were pruned to leave 62
eyes/vine and received three sprays of



Ali, et al., 2016

citric acid at 0.4%. These results were
true during both seasons.

The promotion on the leaf area,
pruning wood weight and cane thick-
ness at the higher levels of vine loads
might be attributed to the reduction
on the percentage of bud burst and
the lowest shoot length and number
of leaves per shoot. The reduction on
shoot length was surely reflected on
enhancing cane thickness (Weaver,
1976). The promotion effect of citric
acid on growth weight could be at-
tributed to its effect in enhancing cell
division, the biosynthesis of organic
foods and the tolerance of plants to
biotic and abiotic stresses (Oretili,
(1987); Samiullah et al., (1988) and
Singh et al., (2001)).

The results regarding the effect
of vine load on growth aspects are in
agreement with those obtained by Abd
El-Mohsen, (2013) and Sourial et al.,
(2016).

The stimulating effects of citric
acid on growth traits support the re-
sults of Abdel-Aal and Aly (2013) and
Ebrahiem, (2015).

2- Leaf chemical composition:

Data in Tables (4&5) clearly
show that increasing vine loads from
62 to 102 eye/vine and concentrations
of citric acid from 0.0 to 0.4% caused
a gradual and significant promotion
on chlorophylls (a & b), total chloro-
phylls and percentages of N, P, K and
Mg in the leaves.

The maximum values of chloro-
phylls (a & b), total chlorophylls, N,
P, K and Mg in the leaves were re-
corded on the vines pruned to leave
102 eyes/vine and sprayed three times
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with citric acid at 0.4%. These find-
ings were true during both seasons.

The increase on the leaf chemi-
cal constituents at the higher levels of
vine load might be attributed to the
promotion on the leaf area which re-
sulted in enhancing photosynthesis
process as well as the reduction on
main shoot length and number of
leaves which aids in reducing the de-
pletions of these nutrients (Weaver,
1976).

The promotion effect of citric
acid on leaf pigments and different
nutrients might be attributed to its
positive action on enhancing the bio-
synthesis of sugars and plant pig-
ments as well as the uptake of nutri-
ents especially N and Mg (Singh ef al.,
2001).

The results of vine load effcets
are in concordance with those ob-
tained by Abdalla, (2003); El-Sese,
(2004); Hussein, (2009) and Fawzi ef al.,
(2010).

These results regarding the
stimulating effect of citric acid on
leaf pigments, N, P, K and Mg are in
harmony with those obtained by Mo-
hamed et al, (2015) and Mohamed-
Attiat, (2016).

3- Berry setting, yield and cluster
characteristics:

It is evident from data in Tables
(6 & 7) that increasing vine loads
frpm 62 to 102 eyes/vine caused a
gradual and significant promotion on
the percentage of berry setting, yield
expressed in weight and number of
clusters/vine as well as compactness,
weight, length and shoulder of clus-
ter.
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Spraying citric acid at 0.05 to
0.4% significantly improved the per-
centage of berry setting, yield and
number of clusters/vine as well as
compactness, weight, length and
shoulder of cluster over the check
treatment. The promotion was pro-
portional to the increase in concentra-
tions. Increasing concentrations of
citric acid from 0.2 to 0.4% failed to
show significant promotion on these
parameters. Therefore, from eco-
nomical point of view, it is recom-
mended to spraying citric acid at
0.2%.

Pruning Superior grapevines
during winter to leave 102 eyes/vine
beside spraying citric acid at 0.2%
gave an economical yield. Under
such promised treatment, yield per
vine reached 8.5 and 12.5 kg during
both seasons, respectively. Leaving
62 eyes/vine without using citric acid
gave the lowest values. Pruning and
citric acid treatments had no signifi-
cant effect on number of clusters/vine
in the first season of study. These re-
sults were true during both seasons.

The promoting effect of proper
vine load (102 eyes/vine) as well as
application of citric acid on growth,
vine nutritional status, berry setting
and cluster weight could result in im-
proving the yield.

These results regarding the posi-
tive effect of adjusting vine load on
berry setting, yield and cluster char-
acteristics are in the same line with
those obtained by El-Sese, (2004);
Hussein, (2009); Fawzi et al., (2010) and
Sourial ef al., (2016).
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The promotion effect of citric
acid application on berry setting,
yield and cluster characteristics sup-
ports the results of Mohamed et al.,
(2015); Ebrahiem, (2015) and Abd El-
Galil, (2015) on different grapevine cvs.
4- Percentage of shot berries:

It is clear from the data in Table
(7) that increasing vine loads from 62
to 102 eyes/vine caused a significant
and gradual increase on the percent-
age of shot berries. The highest val-
ues were recorded on the clusters
harvested from vines pruned to leave
102 eyes/vine. The lowest values
were recorded on the clusters har-
vested from vines pruned to leave 62
eyes/vine.

Treating the vines with citric
acid at 0.05 to 0.4% significantly re-
duced the percentage of shot berries
over the check treatment. The reduc-
tion was proportional to the increase
in concentrations of citric acid. No
significant reduction was observed
among the higher two concentrations
of citric acid namely 0.2 and 0.4%.

The lowest values of shot ber-
ries% were recorded on the vines that
pruned to 62 eyes/vine plus spraying
citric acid at 0.4% during both sea-
sons.

The higher values of shot ber-
ries under higher vine loads might be
attributed to the great depletion of
various nutrients in forming more
clusters which result in imbalance be-

tween various nutrients

1976).
The beneficial effect of citric
acid in enhancing the uptake of most

(Weaver,



Ali, et al., 2016

nutrients and water could explain the
present results (Singh et al, 2001).

The investigated effect of vine
loads on shot berries was emphasized
by the results of Sourial et al., (2016).

The results of Abd El- Galil,
(2015) and Ebrahiem, (2015) empha-
sized the effect of citric acid on re-
ducing shot berries%.

5- Berries quality:

Data in Table (8&9) clearly
showed that the increasing vine loads
from 62 to 102 eyes/vine caused a
gradual reduction on berry weight
and dimensions (longitudinal and
equatorial), juice%, and total acidity
% and a progressive promotion on
T.S.S. %, T.S.S./acid and reducing
sugars.

Treating the vines with citric
acid at 0.05 to 0.4% resulted in a sig-
nificant promotion on physical and
chemical characteristics of the berries
in terms of increasing berry weight
and dimensions, juice%, T.S.S%,
T.S.S/acid, reducing sugars% and de-
creasing titratable acidity% over the
check treatment. There was a gradual
promotion on fruit quality with in-
creasing concentrations of citric acid.
Meaningless promotion on fruit qual-
ity was observed among the higher
two concentrations namely 0.2 and
0.4%.

The best results with regard to
quality of the berries were obtained
with carrying out pruning to leave
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102 eyes/vine and foliar application
of citric acid at 0.2%. These results
were true during both seasons.

The previous positive action of
the proper pruning (102 eyes/vine) on
the leaf area, leaf pigments and Mg
was surely reflected on advancing
maturity and enhancing fruit quality.

The beneficial effects of citric
acid on fruit quality might be attrib-
uted to its effect in enhancing the bio-
synthesis of sugars and plant pig-
ments as well as the uptake of Mg
that resulted in improving and ad-
vancing fruit maturity and fruit qual-
ity (Oretili, (1987) and Singh ef al.,
(2001).

The present effect of the proper
pruning on quality of the berries are
in accordance with the results of Hus-
sein, (2009) and Sourial et al.,
(2016).

The results of Abd El-Galil,
(2015) and Ebrahiem, (2015) empha-
sized the present results regarding the
promoting effect of citric acid on fruit
quality.

Conclusion

The best results with regard to
yield and fruit quality of Superior
grapevine grown under Minia region
conditions were obtained by leaving
102 eyes (on the basis of nine fruiting
cane X ten eyes plus six renewal spur
X two eyes during winter pruning
plus spraying citric acid at 0.2% three
times.
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Table 2. Effect of different vine loads and citric acid concentrations on the percentages of bud burst, fruiting buds, bud fertility and
main shoot length (cm) of Superior grapevines during 2014 and 2015 seasons.

Bud burst % Fruiting buds %
2014 ‘ 2015 2014 ‘ 2015
Vine laod levels (A) Citric acid concentrations (B)
bl | b2 b1l | b2 |b3 bl | b2 bl | b2
b3 0.1|b4 0.2|b5 0.4 Mean A b4 0.2|b5 0.4|Mean A b3 0.1|b4 0.2|b5 0.4 Mean A b3 0.1|b4 0.2|b5 0.4 Mean A
0.0{0.05 0.0{0.05/0.1 0.0{0.05 0.0 [0.05
al 62eyes (5x10+6x2) 7500 75.1| 75.1 | 751 | 75.1 751 |76.1]76.2 [763| 765 | 765 763 419|420 | 420 | 420 | 420 420 |43.1(432| 433 | 433 | 433 432
a2 T2eyes (6x10+6x2) 740( 741 | 741 | 741 | 741 741 [75.0] 751 [753| 754 | 754 752 431433 | 433 | 433 | 433 433 |445|446| 447 | 448 | 448 447

a3 82eyes (7x10+6x2) 72.0| 73.0 | 73.1 73.1 73.2 73.1 74.1| 742|742 743 74.3 74.2 443|447 | 447 44.7 44.8 44.6 46.9 | 46.0 [ 46.0 46.0 46.0 46.2

a4 92eyes (8x10+6x2) 720|722 | 722 72.2 72.2 72.2 73.3| 73.5 |73.5| 73.5 73.5 73.5 46.0| 46.1 | 46.1 46.1 46.1 46.1 48.0 | 48.0 [ 48.0 48.0 48.0 48.0

a5 102eyes (8x10+6x2) 71.0| 71.3 | 713 71.3 71.3 71.3 72.4| 72.5 |72.5| 72.5 72.5 72.5 47.8| 48.0 | 48.0 48.0 48.0 48.0 49.3 (495 | 495 49.5 49.6 49.5

Mean (B) 73.0( 73.1 73.2 73.2 73.2 74.2( 743 (74.4| 74.4 74.4 44.6( 44.8 | 448 44.8 44.9 46.4 | 46.3 | 46.3 46.3 46.3
A B AB A B AB A B AB A B AB
New L.S.D at 5%
0.8 NS NS 0.8 NS NS 09 NS NS 1.0 NS NS
Bud fertility % Main shoot length (cm)
Character 2014 2015 2014 2015
bl b2 bl b2 b3 bl b2 bl b2
b3 0.1 b4 0.2 b5 0.4 Mean A b4 0.2 b5 0.4 Mean A b3 0.1 b40.2 b5 0.4 Mean A b3 0.1 b40.2 b5 0.4 Mean A
0.0 0.05 0.0 0.05 0.1 0.0 0.05 0.0 0.05
al 62eyes (5x10+6x2) 53.31 56.0 | 56.0 56.0 56.0 55.5 55.11 60.4 |65.4| 65.4 70.5 63.4 91.0(100.0| 103.0 105.0 105.5 102.5 100.0{102.0| 104.0 106.0 106.0 103.6

a2 72eyes (6x10+6x2) 473|473 | 473 473 473 47.3 S1.1{ 55.4 |61.9] 64.0 68.6 60.2 97.0( 98.0 | 101.0 | 103.0 | 103.3 100.5 96.0 1 97.0 | 99.0 99.9 100.0 98.4

a3 82eyes (7x10+6x2) 41.2| 41.1 | 41.0 41.0 41.0 41.1 50.1( 53.8 [59.9] 60.8 60.8 56.3 95.0196.5 | 97.9 99.0 99.3 97.6 94.0 1 96.0 | 98.0 100.0 | 100.0 97.6
a4 92eyes (8x10+6x2) 36.5|36.3 | 363 36.3 36.3 36.3 46.1| 49.3 |51.0[ 54.4 54.4 51.0 91.0( 92.3 | 94.0 95.0 95.1 93.5 92.0194.0| 96.0 98.0 98.0 95.6
a5 102eyes (8x10+6x2) 32.8|32.7 | 327 34.3 342 333 44.5| 45.9 |47.5| 49.0 49.0 47.2 88.01 89.0 | 90.9 92.0 92.1 90.4 90.0 1 92.0 | 94.0 96.0 96.3 93.7
Mean (B) 422|427 | 427 43.0 43.0 49.4| 53.0 (56.3| 58.7 60.7 94.0/199.2 | 974 98.8 99.1 94.4 (96.2 | 98.2 100.0 | 100.0

A B AB A B AB A B AB A B AB

New L.S.D at 5%

1.0 NS NS 0.0 09 2.0 09 1.0 22 1.0 1.0 24
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Table 3. Effect of different vine loads and citric acid concentrations on some vegetative growth characteristics of Superior grapevines
during 2014 and 2015 seasons.

No. of leaves /shoot Leaf area (cm)”
Vine laod levels 2014 2015 2014 2015
(A) Citric acid concentrations (B)
b10.0 |b20.05| b30.1 | b40.2 | b5 0.4 M:"“ b10.0 |b20.05|b30.1| b40.2 | b50.4 M:"“ b10.0(b20.05| b30.1 | b4 0.2 | b5 0.4 |Mean A | b10.0 |b20.05|b3 0.1|b4 0.2 | b5 0.4 M:"“
(2)1(16()2-i-e6y$) 22.01(23.024.0|250 (253 239 |23.0(24.112521253 (255 24.6 [91.9/93.0(94.196.0]|963 | 943 |929|95.096.3|98.0198.0| 96.0
(2)2‘1702_’?6}];;) 22.0122.0(23.0|24.0 243 22.7 |22.0]23.3(25.0|26.6|26.7| 24.7 [93.0/949 (959 (970|973 | 95.6 |[94.1|95.1|96.1|97.9[100.0| 96.6
(;ils()zfg:;) 18.0 | 19.0 | 20.0 | 21.0 | 22.0 | 20.0 | 20.0 | 21.8 [23.0|24.1 | 242 | 22.6 [94.9|/96.0 |97.5(99.0|99.3 | 97.3 |95.9|98.1|99.9100.0{100.5| 98.9
(gil%zfg:;) 16.0 [ 17.1 | 182 (193|194 | 18.0 | 19.0 | 20.6 (21.8]23.0 |24.0 | 21.7 [96.1|97.1 | 98.299.1 {99.3 | 98.0 |97.0(100.0|102.0{103.0{103.0| 101.0
&i}giﬁg 14.0 | 155 | 16.6 | 17.7 | 17.8 | 16.3 | 18.0| 19.1 {20.3]22.0 [ 22.3 | 20.3 [97.3] 98.3 |100.0|101.9]102.0| 100.0 | 99.0 |103.0|105.0|107.0|107.5| 104.3
Mean (B) 18.0 | 19.3 | 20.4 | 21.4 | 21.8 20.4 | 21.8 {23.1| 24.2 | 24.5 9451 959 | 97.1 | 98.6 | 99.8 95.8 1 98.2 |199.9 {101.2|101.8
A B AB A B AB A B AB A B AB
(1)
New L.S.D at 5% 08 NS NS 0.8 NS NS 09 NS NS 1.0 NS NS
Wood ripening coefficient Pruning wood weight/vine (kg)
Character 2014 2015 2014 2015
b10.0 b20.05|b3 0.1|b4 0.2 | b5 0.4 Mf:“‘ b10.0 |b20.05|b30.1| b4 0.2 | b5 0.4 Mf:“‘ b10.0(b20.05| b3 0.1 | b4 0.2 | b5 0.4 |Mean A | b10.0 |b20.05|b3 0.1|b4 0.2 | b5 0.4 M:"“
(gilﬁffg:;) 0.71 | 0.74 | 0.76 | 0.79 | 0.80 | 0.76 | 0.72 | 0.74 |0.77] 0.79 | 0.80 | 0.76 [1.41] 1.61 | 1.81 |2.01 | 2.03 | 1.77 |1.37|1.57 | 1.77 | 1.97 | 1.98 | 1.73
(2)2‘1702:”3:;) 0.69 | 0.71 | 0.74 ] 0.76 | 0.77| 0.73 [0.70| 0.72 [0.75] 0.76 | 0.76 | 0.74 |1.62| 1.82 | 2.01 [2.21|2.22| 1.98 |1.51|1.73 | 1.84|1.94 | 1.95| 1.79
(;‘;%ng:;) 0.67 10.69 | 0.71 | 0.73 | 0.74 | 0.71 | 0.68|0.70 {0.72] 0.74 | 0.75 | 0.72 [1.82]2.02 |2.22 | 2.42 | 2.43 | 2.18 |1.66| 1.81 | 1.93 | 2.05 | 2.06 | 1.90
(gil%zfg:;) 0.65]0.67 [{0.70|0.72 1072 | 0.69 | 0.66|0.68 {0.70] 0.72 | 0.72 | 0.70 [1.99(2.19|2.40|2.60|2.61 | 236 |1.85(1.99|2.13|2.28 (229 | 2.11
&i}giﬁg 0.63 | 0.64 | 0.66 | 0.68 | 0.69 | 0.66 | 0.64 | 0.66 |0.68] 0.70 [ 0.71 | 0.68 [2.19]2.41 | 2.61 | 2.81 | 2.82 | 2.57 |1.99|2.11 | 2.25|2.31 | 2.38 | 2.21
Mean (B) 0.67 | 0.69 | 0.710.74 | 0.74 0.68]0.70 {0.72( 0.74 | 0.75 1.81(2.01|2.21|2.41(2.42 1.68|1.84 {1.94 | 2.11 | 2.13
A B AB A B AB A B AB A B AB
(1)
New L.5.D at 5% 02 0.2 04 02 02 04 0.14 0.13 0.29 0.11 0.12 0.27
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Table 4. Effect of different vine loads and citric acid concentrations on cane thickness and leaf pigments of Superior grapevines dur-
ing 2014 and 2015 seasons.

Cane thickness (cm) Chlorophyll a (mg/100g F.W)
2014 2015 2014 ‘ 2015
Vine laod levels (A) o . . .
Citric acid concentrations (B)
bl b2 bl b2 b3 bl b2 bl b2
b3 0.1 b4 0.2 b5 0.4 Mean A b4 0.2 b5 0.4 Mean A b3 0.1 b4 0.2 b5 0.4 Mean A b3 0.1 | b40.2 b5 0.4 Mean A
0.0 0.05 0.0 0.05 0.1 0.0 | 0.05 0.0 0.05
al 62eyes (5x10+6x2) 094 | 0.99 1.03 1.08 1.09 1.02 0.99 1.08 1.14 1.19 1.20 1.12 4.0 4.5 4.9 54 55 4.9 3.7 44 5.0 55 5.6 4.8
a2 72eyes (6x10+6x2) 0.98 1.03 1.09 1.13 1.14 1.07 1.05 1.13 1.18 1.22 1.23 1.16 4.4 4.9 55 59 6.0 53 4.1 4.6 52 6.0 6.1 4.0
a3 82eyes (7x10+6x2) 1.02 1.09 1.14 1.19 1.20 1.13 1.10 1.18 1.23 1.28 1.29 1.22 4.8 55 6.0 6.5 6.6 5.9 4.6 52 6.0 6.5 6.6 5.8
a4 92eyes (8x10+6x2) 1.07 1.14 1.21 1.25 1.26 1.19 1.15 1.20 1.25 1.31 1.32 1.25 53 6.0 6.6 7.0 7.1 6.4 5.1 6.0 6.4 7.0 7.1 6.3
a5 102eyes (8x10+6x2) 1.11 1.22 1.27 1.32 1.33 1.25 1.19 1.25 1.31 1.35 1.36 1.29 57 6.6 7.0 75 7.6 6.9 5.6 6.4 7.1 7.6 7.7 6.9
Mean (B) 1.02 1.09 1.15 1.19 1.20 1.10 1.17 1.22 1.27 1.28 4.8 55 6.0 6.5 6.6 4.6 53 59 6.5 6.6
B AB A B AB A B AB A B AB
New L.S.D at 5%
08 NS NS 08 NS NS 09 NS NS 10 NS NS
Chlorophyll b (mg/100g F.W) Total chlorophylls (mg/100g F.W)
Character 2014 2015 2014 2015
bl b2 bl b2 b3 bl b2 bl b2
b3 0.1 b4 0.2 b5 0.4 Mean A b4 0.2 b5 0.4 Mean A b3 0.1| b40.2 b5 0.4 Mean A b3 0.1 b4 0.2 b5 0.4 Mean A
0.0 0.05 0.0 0.05 0.1 0.0 0.05 0.0 | 0.05
al 62eyes (5x10+6x2) 1.2 1.6 1.9 22 2.0 1.8 1.4 1.6 2.0 23 2.4 1.9 52 6.1 6.8 7.6 7.5 6.6 5.1 6.0 7.0 7.8 8.0 6.8
a2 72eyes (6x10+6x2) 1.5 1.9 22 2.5 2.5 2.1 1.6 2.0 23 2.6 2.7 2.2 59 6.8 7.7 84 8.5 7.5 5.7 6.6 7.5 8.6 8.8 74
a3 82eyes (7x10+6x2) 1.8 22 2.5 2.8 29 24 1.9 23 2.7 29 3.0 2.6 6.6 7.7 8.5 9.3 9.5 8.3 6.5 7.5 8.7 9.4 9.6 83
a4 92eyes (8x10+6x2) 2.0 2.5 29 32 33 2.8 22 2.7 29 33 33 2.9 73 85 9.5 10.2 10.4 9.2 73 8.7 9.3 10.3 10.4 9.2
a5 102eyes (8x10+6x2) 22 29 32 35 3.6 31 2.5 29 33 3.6 3.7 32 79 9.5 10.2 11.0 11.2 10.0 8.1 9.3 10.4 11.2 11.4 10.1
Mean (B) 1.7 2.2 2.5 2.8 29 1.9 2.3 2.6 29 3.0 6.6 7.7 8.5 9.3 9.4 6.5 7.6 8.6 9.5 9.6
AB A B AB A B AB A B AB
New L.S.D at 5%
02 02 04 02 02 04 04 04 09 04 04 09
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Table 5. Effect of different vine loads and citric acid concentrations on the percentage of N, P, K and Mg in the leaves of Superior
grapevines during 2014 and 2015 seasons.

Leaf N % Leaf P %

2014 ‘ 2015 2014 ‘ 2015

Vine load levels (A o -
@ Citric acid concentrations (B)

bl | b2 b3 b4 bS Mean | bl | b2 | b3 b4 bS Mean | bl | b2 b3 b4 bS Mean | bl | b2 b3 b4 bS Mean
0.0 10.05] 0.1 0.2 0.4 A 0.0 1005] 0.1 | 0.2 0.4 A 0.0 10.05| 0.1 0.2 0.4 A 0.0 [0.05] 0.1 0.2 0.4 A

al 62eyes (5x10+6x2) [ 1.60(1.66| 1.71 | 1.79 | 1.80 | 1.71 |[1.66|1.73|1.81| 1.90 | 1.91 | 1.80 |0.17({0.19| 0.21 | 0.23 | 0.24 | 0.21 |0.18{0.20| 0.22 | 0.24 | 0.25 | 0.22

a2 72eyes (6x10+6x2) [1.66|1.71| 1.79 | 1.86 | 1.87 | 1.78 |[1.72|1.81|1.90( 1.97 | 1.98 | 1.88 |0.20/0.23| 0.26 | 0.28 | 0.29 | 0.25 |0.21|0.22| 0.25 | 0.27 | 0.28 | 0.25

a3 82eyes (7x10+6x2) [1.7311.80| 1.89 | 1.95 | 1.96 | 1.87 |[1.81|1.91|2.00( 2.11 | 2.12 | 1.99 |0.22|0.25| 0.28 | 0.30 | 0.31 | 0.27 |0.24|0.27| 0.30 | 0.32 | 0.33 | 0.29

a4 92eyes (8x10+6x2) [ 1.80(1.86| 1.92 | 2.00 | 2.01 | 1.92 [1.90|1.99|2.11| 2.20 | 2.21 | 2.08 |0.25/0.28| 0.31 | 0.33 | 0.33 | 0.30 |0.25|0.28| 0.31 | 0.33 | 0.33 | 0.30

?§x10+6x2) 102eyes |1 111,921 2.00 | 2.11 | 2.12 | 1.99 [1.99]2.11]2.20| 2.30 | 231 | 2.18 |0.28]0.30] 0.33 | 0.35 | 0.36 | 0.32 |0.27]0.30| 0.33 | 0.35 | 0.35 | 0.32
Mean (B) 1.72]1.79] 1.86 | 1.94 | 1.95 1.82[1.91[2.00| 2.10 | 2.11 0.22]0.25] 0.28 | 0.30 | 0.31 0.23/0.25] 0.28 | 0.30 | 0.31
o A B AB A B AB A B AB A B AB
NewL.S.D at 5% 0.05 0.05 0.1 0.05 0.05 0.1 0.02 0.02 0.5 0.02 0.02 0.5
Leaf K % Leaf Mg %

Character 2014 2015 2014 2015

b1 b2 b3 b4 b5 Mean b1 b2 b3 b4 b5 Mean b1 b2 b3 b4 b5 Mean b1 b2 b3 b4 b5 Mean

0.0 | 0.05 0.1 0.2 0.4 A 0.0 10.05] 0.1 0.2 0.4 A 0.0 | 0.05 0.1 0.2 0.4 A 0.0 |0.05 0.1 0.2 0.4 A

al 62eyes (5x10+6x2) [ 1.41|1.51| 1.60 | 1.66 | 1.67 | 1.57 [1.36|1.41|1.47| 1.55| 1.56 | 1.47 |0.50/0.55| 0.60 | 0.66 | 0.67 | 0.60 |0.50|0.55| 0.58 | 0.61 | 0.62 | 0.57

a2 72eyes (6x10+6x2) | 1.48]1.60| 1.66 | 1.75 | 1.76 | 1.65 |[1.41|1.47|1.55| 1.61 | 1.62 | 1.53 |0.54(0.61| 0.67 | 0.71 | 0.72 | 0.65 |0.55[0.59| 0.62 | 0.66 | 0.67 | 0.62

a3 82eyes (7x10+6x2) [ 1.56|1.62| 1.68 | 1.74 | 1.75 | 1.67 |[1.47|1.55|1.61| 1.69 | 1.70 | 1.66 |0.57|0.64| 0.64 | 0.74 | 0.75 | 0.67 |0.59|0.64| 0.70 | 0.76 | 0.77 | 0.69

a4 92eyes (8x10+6x2) [ 1.64|1.69| 1.76 | 1.84 | 1.85 | 1.76 [1.59|1.60|1.66| 1.71 | 1.72 | 1.66 |0.61(0.70| 0.76 | 0.81 | 0.82 | 0.74 |0.63(0.68| 0.72 | 0.76 | 0.77 | 0.71

oty Y171 180|186 | 192 | 1.93 | 1.84 |1.64[1.71{1.76] 1.84 | 185 | 176 |0.65/0.75| 0.80 | 0.84 | 0.85 | 0.78 |0.67|0.71| 0.77 | 0.82 | 0.83 | 0.76
Mean (B) 156/ 1.64 1.71 | 1.78 | 1.79 1.49)1.55/1.61| 1.68 | 1.69 0.57/0.65| 0.69 | 0.75 | 0.76 0.59/0.63| 0.68 | 0.72 | 0.73

o A B AB A B AB A B AB A B AB
NewL.S.D at5% 0.05_ 005 0.1 0.04 004 0.09 0.02_ 002 0.05 0.02_ 002 0.0
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Table 6. Effect of different vine loads and citric acid concentrations on bud behaviour of Superior grapevines during 2014 and
2015 seasons.

Berry setting %

No. of Clusters/vine

2014 2015 2014 ‘ 2015
Vine load levels (A) Citric acid concentrations (B)
(l;}] 0%25 b3 0.1|b40.2 | b50.4 | Mean A (l;}] 0%25 b30.1 | b4 0.2 | b5 0.4 | Mean A ;’}] 0%25 b3 0.1 |b40.2 |b50.4 | Mean A ;’}] 0%25 b3 0.1 |b40.2 | b50.4 | Mean A
al 62eyes (5x10+6x2) | 8.1 | 8.8 | 9.5 | 10.2 | 10.3 9.4 7918797 |104 | 10.5 9.4 20|21 21 21 21 21 21123 | 25 25 27 24
a2 72eyes (6x10+6x2) | 8.7 | 9.5 | 10.1 | 11.0 | 11.1 | 10.1 | 9.0 |{10.0|{ 10.5| 11.0 | 11.1 | 103 |21 |21 | 21 21 21 21 23125 | 28 29 31 27
a3 82eyes (7x10+6x2) | 9.5 |10.2| 11.0 | 11.6 | 11.7 | 10.8 | 9.7 |10.6| 11.2 | 11.8 | 12.0 | 11.1 |21 |21 | 21 21 21 21 26|28 | 29 31 31 29
a4 92eyes (8x10+6x2) |10.3|11.0| 11.7 | 12.2 | 123 | 11.5 |10.5|11.2| 11.8 | 12.0 | 12.1 | 11.5 |21 |21 | 21 21 21 21 27129 | 30 32 32 30
a5 102eyes (8x10+6x2) | 10.9|11.7| 12.4 | 13.0 | 13.1 | 12.2 |11.1|11.812.5| 13.1 | 13.2 | 123 (21|21 | 21 21 21 21 29130 | 31 32 32 31
Mean (B) 9.5 10.2| 109 | 11.6 | 11.7 9.6 (10.5| 11.1 | 11.7 | 11.8 2121 | 21 21 21 25127 | 29 30 31
NewL.S.D at 5% 05 04 09 05 0409 NS NS NS 20 20 45
Yield/vine (kg.) Cluster compactness
Character 2014 2015 2014 2015
(l;}] 0‘3025 b3 0.1 |b40.2 |b50.4 | Mean A (l;}] 0‘3025 ;)3; b4 0.2 | b5 0.4 | Mean A ;’}] 0‘3025 b3 0.1 |b40.2 |b50.4 | Mean A ;’}] 0‘3025 b3 0.1 (b40.2 |b50.4 | Mean A
al 62eyes (5x10+6x2) | 6.7 | 7.2 | 74 | 7.6 | 7.6 7.3 70|78 | 88 | 89 | 9.6 8.4 (42|44 | 45 | 46 | 4.7 45 |4.0(42] 46 | 47 | 48 4.5
a2 72eyes (6x10+6x2) | 7.2 | 7.4 | 7.6 | 7.7 | 7.7 7.5 7.8 18899 ]105|11.2 9.6 |44|45| 46 | 48 | 49 4.6 (44|47 48 | 49 | 49 4.7
a3 82eyes (7x10+6x2) | 7.4 | 7.6 | 7.8 | 7.9 | 8.0 7.7 9.110.1{10.8| 11.6 | 11.6 | 10.6 (47|48 49 | 50 | 5.0 49 [4.6(48| 49 | 50 | 5.1 4.9
a4 92eyes (8x10+6x2) | 7.6 | 7.8 | 8.0 | 8.1 8.1 7.9 9.7110.8|11.4| 124 | 124 | 11.3 [49|50| 52 | 52 | 53 51 49|50 5.1 50 | 5.0 5.0
a5 102eyes (8x10+6x2) | 7.6 | 7.8 | 8.0 | 85 | 8.5 81 |10.8|11.5|12.0| 12.5 | 12.7 | 11.9 [50|5.1| 53 | 54 | 54 52 |50(51] 52 | 53] 53 5.2
Mean (B) 7317.6| 7.8 | 8.0 | 8.0 89|98 |10.6| 11.2 | 11.5 4648 49 | 50 | 51 4.6/48| 49 | 5.0 | 5.0
NewL.S.D at 5% 02 02 05 03 03 o7 02 02 05 02 02 05
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Table 7. Effect of different vine loads and citric acid concentrations on weight, length and shoulder of cluster and percentage of shot
berries of Superior grapevines during 2014 and 2015 seasons.

Cluster weight (g) Cluster length (cm)
2014 2015 2014 2015
Vine load levels (A) Citric acid concentrations (B)
bl | b2 bl | b2 | b3 bl | b2 bl | b2
b3 0.1{b4 0.2(b5 0.4 Mean A b4 0.2|b5 0.4|Mean A b3 0.1|b4 0.2|b5 0.4/ Mean A b3 0.1|b4 0.2|b5 0.4 Mean A
0.0 (0.05 0.0 (0.05( 0.1 0.0 (0.05 0.0 |0.05

al 62eyes (5x10+6x2) | 333|343 | 353 | 363 | 364 351 [331)341|351| 355 | 356 347 (19.1)20.0{ 20.9 | 22.0 | 22.1 | 20.8 [19.9]20.5( 21.1 | 22.0 | 22.1 21.1

a2 72eyes (6x10+6x2) | 343|353 | 363 | 366 | 367 358 |[341|351(355] 361 | 361 354 [19.6|20.9| 21.9 | 22.7 | 22.8 | 21.6 |(20.5|21.1f 22.0 | 22.6 | 22.7 | 21.8

a3 82eyes (7x10+6x2) | 353|363 | 373 | 378 | 379 369 |[351|361(361| 374 | 375 366 (20.3|21.4| 22.5 | 23.1 | 23.2 | 22.1 (21.0{22.0 22.9 | 23.4 | 23.5 | 22.6

a4 92eyes (8x10+6x2) | 363|373 | 383 | 385 | 386 378 |[361|371|371| 386 | 387 377 (21.0|121.9] 22.7 | 23.3 | 23.4 | 22.5 (21.6|22.3| 23.1 | 24.1 | 24.1 23.0

a5 102eyes (8x10+6x2)| 375|385 390 | 394 | 395 388 [372(382(382| 391 | 376 386 [21.8(22.8] 23.3 | 24.0 | 24.1 232 |22.2]23.1| 24.0 | 249 | 25.0 | 23.8

Mean (B) 353(363| 372 | 377 | 378 351(369|361| 373 | 375 20.4|21.4| 22.1 | 23.0 | 23.1 21.0|21.8| 22.6 | 23.4 | 23.5
A B AB A B AB A B AB A B AB
New L.S.D at 5%
10.0 9.9 22.1 9.9 9.0 20.2 04 04 0.9 04 04 0.9
Cluster shoulder (cm) Shot berries %
Character 2014 2015 2014 2015
bl | b2 bl | b2 | b3 bl | b2 bl | b2
b3 0.1{b4 0.2(b5 0.4 Mean A b4 0.2|b5 0.4|Mean A b3 0.1|b4 0.2|b5 0.4/ Mean A b3 0.1|b4 0.2|b5 0.4 Mean A
0.0 {0.05 0.0 {0.05( 0.1 0.0 {0.05 0.0 (0.05

al 62eyes (5x10+6x2) | 9.1 | 9.7 104 | 11.0 | 11.6 | 10.4 |89 9.5]10.0{ 10.5 | 10.6 9.9 71160 50 | 40 | 39 5.2 78169 60 | 50 [ 49 6.1

a2 72eyes (6x10+6x2) | 9.5 10.4| 11.0 | 11.7 | 11.8 | 10.9 |9.4(10.0|10.9| 11.5 | 11.6 | 10.7 |75|6.6| 6.0 | 55 54 6.2 8473| 6.6 | 6.0 | 59 6.8

a3 82eyes (7x10+6x2) |10.0{10.7| 11.5 | 11.9 | 12.0 | 11.2 |10.0{10.9|11.5| 12.0 | 12.1 113 |81 (71| 6.5 6.0 | 59 6.7 9.0(79] 7.1 6.5 6.4 7.4

a4 92eyes (8x10+6x2) |10.4|11.5( 12.0 | 12.5 | 12.6 | 11.8 |10.5{11.3|12.0 12.7 | 12.8 | 59.3 |87 (79| 7.0 | 6.6 | 6.5 7.3 |10.1184| 7.6 [ 7.0 | 6.9 8.0

a5 102eyes (8x10+6x2)|10.9|11.5( 12.0 | 12.9 | 13.0 | 12.1 |10.9|12.0|12.7 13.5 | 13.6 | 125 |95(85| 74 | 6.6 | 6.4 7.7 |10.6/ 93| 83 76 | 75 8.7

Mean (B) 10.0(10.8| 11.4 | 12.0 | 12.2 9.9 {10.7(11.4| 12.0 | 12.1 82|72| 64 | 57 | 5.6 92 (80| 71 | 64 | 63
A B AB A B AB A B AB A B AB
New L.S.D at 5%
0.3 03 0.7 0.3 03 0.7 0.4 03 0.7 0.3 03 0.7
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Table 8. Effect of different vine loads and citric acid concentrations on some physical characteristics of the berries of Superior grape-
vines during 2014 and 2015 seasons.

Berry weight (g.) Berry longitudinal (cm)

2014 2015 2014 2015

Vine load levels (A) Citric acid concentrations (B)

bl | b2 b1l | b2 | b3 bl | b2 b1 | b2
b3 0.1{b4 0.2|b5 0.4|Mean A b4 0.2(b5 0.4 Mean A b3 0.1|b4 0.2(b5 0.4 Mean A b3 0.1{b4 0.2 b5 0.4 Mean A
0.0 |10.05 0.0 (0.05{ 0.1 0.0 |0.05 0.0 |0.05

al 62eyes (5x10+6x2) |3.91(3.96| 4.00 | 4.07 | 408 | 4.00 [4.00|4.11|4.20| 4.26 | 427 | 4.17 |1.99|2.02{2.05 (2.09 |2.10 2.06 |[1.98({2.01| 2.03 | 2.05 | 2.06 | 2.03

a2 72eyes (6x10+6x2) |3.81(3.86| 3.90 | 3.96 | 3.97 | 3.90 [3.90|3.96/4.00| 4.10 | 411 | 3.92 |1.96|1.99{2.01 (2.03 |2.04 2.01 [1.90{1.94| 1.96 | 1.98 | 1.99 | 1.95

a3 82eyes (7x10+6x2) |3.76(3.81| 3.86 | 3.90 [ 3.90 | 3.85 |3.84|3.88(3.93| 3.98 | 3.99 | 3.86 |1.93(1.95{1.98 |2.00 [2.01 1.97 |1.86|1.90| 1.92 | 1.94 | 1.95 | 191

a4 92eyes (8x10+6x2) |3.70(3.76| 3.81 | 3.81 | 3.88 | 3.80 [3.78|3.82|3.87| 3.91 | 3.92 | 3.82 [1.90|1.92({1.94 (1.96 [1.97 1.94 |1.81|1.87| 1.89 | 1.90 | 1.94 | 1.88

a5 102eyes (8x10+6x2)[3.66(3.70( 3.76 | 3.80 | 3.81 | 3.75 |3.72|3.77(3.82| 3.88 | 3.89 1.87|1.89|1.91 [1.93 (1.93 1.91 |1.77{1.79| 1.80 | 1.83 | 1.84 | 1.81
Mean (B) 3.77|3.82| 3.87 | 3.92 | 3.93 3.85(3.91|3.96| 4.03 | 4.04 1.93(1.95| 1.99 | 2.00 | 2.01 1.86(1.90( 1.92 | 1.94 | 1.98
A B AB A B AB A B AB A B AB
New L.S.D at 5%
0.05 0.04  0.09 0.05 0.05 0.11 0.02 0.02  0.05 0.02 0.02  0.05
Berry equatorial (cm) Juice %
Character 2014 2015 2014 2015
bl | b2 bl | b2 | b3 bl | b2 bl | b2
b3 0.1|b4 0.2|b5 0.4| Mean A b4 0.2|b5 0.4|Mean A b3 0.1|b4 0.2|b5 0.4/ Mean A b3 0.1|b4 0.2|b5 0.4 Mean A
0.0 (0.05 0.0 (0.05( 0.1 0.0 (0.05 0.0 |0.05

al 62eyes (5x10+6x2) |1.90{1.94| 1.98 | 1.99 | 1.99 | 1.96 |1.89|1.91|1.94| 1.95| 1.95 | 1.93 |75.5(76.0| 76.3 | 77.7 | 77.9 | 76.8 |76.1|76.9| 77.9 | 78.0 | 78.1 77.4

a2 72eyes (6x10+6x2) |1.86(1.88| 1.91 | 1.93 | 1.94 | 1.90 |1.86({1.88|1.91| 1.93 | 1.94 | 1.90 |74.9(75.5| 76.6 | 77.0 | 77.1 | 76.2 |75.3|76.0{ 76.9 | 77.3 | 77.3 | 76.6

a3 82eyes (7x10+6x2) |1.82|1.84| 1.86 | 1.88 | 1.90 | 1.86 |1.84|1.87|1.90( 1.92 | 1.93 | 1.89 |74.0{74.9| 75.6 | 76.1 | 76.2 | 75.4 |74.8|75.9| 76.3 | 76.8 | 76.9 | 76.1

a4 92eyes (8x10+6x2) |1.80(1.82( 1.85 | 1.86 | 1.87 | 1.84 |1.81|1.83|1.85| 1.87 | 1.88 | 1.85 ([73.5|74.0| 74.6 | 753 | 75.4 | 74.6 |74.0{74.9| 755 | 75.9 | 76.0 | 75.3

a5 102eyes (8x10+6x2)|1.78|1.80( 1.81 | 1.83 | 1.84 | 1.81 |1.79|1.81|1.82| 1.84 | 1.85 | 1.82 |73.0({73.5| 74.0 | 74.8 | 75.0 | 74.1 |73.1|74.7| 75.0 | 75.6 | 75.8 | 75.0

Mean (B) 1.83(1.86| 1.88 | 1.90 | 1.91 1.84(1.86(1.88| 1.90 | 1.91 74.2|74.8| 75.5 | 76.2 | 76.3 74.8|75.7| 76.3 | 76.7 | 76.8

A B AB A B AB A B AB A B AB

New L.S.D at 5%
0.02 0.02 0.05 0.02 0.02 0.05 0.4 04 0.9 0.3 04 09
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Table 9. Effect of different vine loads and citric acid concentrations on some chemical characteristics of the berries of Superior grape-
vines during 2014 and 2015 seasons.

T.S.S% Titratable acidity %
. 2014 ‘ 2015 2014 ‘ 2015
Vine load
levels (A) Citric acid concentrations (B)
bl | b2 bl | b2 [ b3 bl b2 bl b2
b3 0.1 | b4 0.2 | b5 0.4 | Mean A b4 0.2 | b5 0.4 | Mean A b3 0.1 [ b4 0.2 | b5 0.4 | Mean A b3 0.1 | b4 0.2 | b5 0.4 | Mean A
0.0 | 0.05 0.0 | 0.05] 0.1 0.0 | 0.05 0.0 | 0.05
al 62eyes | ;5 ;78] 181 | 185 | 185 | 181 [18.0]18.4]18.8] 192 | 192 | 187 0.6990.680 0.660 | 0.640|0.639 | 0.664 0.7190.701] 0.681 | 0.661 [ 0.640 | 0.680
(5x10+6x2)
a2 72eyes |5 o 15 5| 185 | 18.7 | 18.8 | 184 [18.4/18.7/19.0{ 192 | 193 | 18.9 [0.6800.660| 0.640|0.620 | 0.619 | 0.644 p.701/0.681] 0.662 |0.640 |0.620 | 0.661
(6x10+6x2)
a3 82eyes | ¢ 1154|186 | 189 | 190 | 18.6 [18.819.1/19.5] 19.9 | 200 | 19.5 |0.6610.641) 0.620 | 0.600 | 0.600 | 0.624 0.6800.660{0.641 |0.621 |0.601 | 0.641
(7x10+6x2)
ad 92eyes |10 4118.7) 19.0 | 193 | 194 | 19.0 [192]19.6]20.0 205 | 20.6 | 20.0 0.6400.619 0.600 | 0.599|0.599 | 0.611 0.6600.640|0.620 | 0.600 | 0.580 | 0.620
(8x10+6x2)
a5 102eyes |10 ol 19.1] 19.5 | 199 | 19.9 | 19.4 [19.6/20.1120.5 209 | 21.0 | 20.4 0.6180.599 0.571 | 0.551 [0.520 | 0.572 .6400.620 0.600 | 0.580 | 0.580 | 0.604
(8x10+6x2)
Mean (B) 18.1| 184 | 18.7 19.1 19.1 18.8| 19.2 |19.6 19.9 20.0 0.660(0.640| 0.618 | 0.602 | 0.595 0.680/0.680( 0.641 | 0.620 | 0.604
New L.S.D at A B AB A B AB A B AB A B AB
5% 0.3 03 0.7 0.3 03 0.7 0.017 0.016 0.036 0.015 0.015 0.034
T.S.S./acid Reduce sugars %
Character 2014 2015 2014 2015
b1 | b2 b1| b2 | b3 b1 | b2 b1 | b2
b3 0.1|b4 0.2 b5 0.4 Mean A b4 0.2 b5 0.4 |Mean A b3 0.1|b4 0.2|b5 0.4|Mean A b3 0.1|b4 0.2 b5 0.4 Mean A
0.0 |0.05 0.0 |0.05|0.1 0.0 [0.05 0.0 {0.05
al 62eyes | s ol 62| 274 | 259 | 290 | 273 [250]262 |276] 290 | 300 | 276 |151]154] 159 | 163 | 164 | 158 |152]156] 160 | 163 | 164 | 160
(5x10+6x2)
a2 72eyes oo 3l or6| 289 | 302 | 304 | 270 |262|27.5 |25.4] 300 | 311 | 286 | 155|159 164 | 17.0 | 171 | 164 |159]164] 169 | 173 | 174 | 168
(6x10+6x2)
a3 82eyes | ;41057 | 300 | 315 | 317 | 209 [276289 [304] 320 | 333 | 304 |159]163] 170 | 17.5 | 176 | 169 |164]169] 174 | 175 | 179 | 173
(7x10+6x2)
ad 92eyes 28.7(30.2 | 31.7 322 324 31.0 29.1( 30.6 |32.3] 34.2 355 323 16.4 | 16.9 17.4 18.0 18.1 17.4 169|174 17.8 18.1 18.1 17.7
(8x10+6x2)
as 102eyes |3, 41 310|342 | 361 | 383 | 342 |306]324 |342| 360 | 362 | 339 |168|172] 176 | 180 | 181 | 175 |17.5]180| 184 | 188 | 159 | 183
(8x10+6x2)
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Mean (B)

27.6‘28.9‘ 30.4 ‘ 31.8 ‘ 324 ‘

27.7‘29.1 ‘30.6‘ 322 ‘ 322 ‘

16.0‘16.3‘ 16.9 ‘ 17.4 ‘ 17.5 ‘

16.4‘16.9‘ 17.3 ‘ 17.7 ‘ 17.8 ‘

New L.S.D at
5%

A B AB
1.1 1.1 23

A B AB
1.0 1.0 24

A B AB
0.3 03 0.7

A B AB
0.3 03 0.7
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