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ABSTRACT

The positive effects of enriched boron and magnesium with
B- vitamins on vine nutritional status, yield and quality of Ruby
seedless grapes were studied during Y+ +4, Y«Y+ and Y\ seasons.

Application of B, Mg and B- vitamins either singly or in
combinations had an announced promotion on growth characters,
vine nutritional status, yield, berry coloration and quality of the
berries rather than non- application. A great decline on shot
berries was noticed due to using these treatments. A supreme effect
was detected when B- vitamins were accompanied with B and Mg.
The best results with regard to yield and fruit quality of Ruby
seedless grapevines were obtained with spraying B, Mg and B-
vitamins together.

INTRODUCTION
Ruby seedless grapevine cv. as a late in maturity cv. is
considered one of the popular seedless grape cv. grown successfully
under Minia region. The vines bear an acceptable yield at the expense
of fruit quality in addition to the occurrence of higher percentage of
shot berries and the higher berry set percentage accompanied with
producing small berries. All of them are considered serious problems
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facing the consumption and marketing of such grape cv. Application
of vitamins along with boron and magnesium considered new
approaches for amending the vines with their requirements from
organic and inorganic nutrients at balanced rate.

Recently, it was suggested that all vitamins participate in plant
growth and development. Most studies have indicated that various
physiological processes such as nutrient uptake, photosynthesis, plant
pigments and protein synthesis depend more or less on the availability
of vitamins (Robinson, Y4VY and Bertschinger and Stadler, Y44V).
Vitamins with their antioxidative properties play an important role in
plant defence against oxidative stress induced by pesticides. The
beneficial effects of vitamins were attributed to their positive action
on enhancing cell division and various growth factors such as
cytokinins and GAy (Oretili, Y4AY and Samiullah et al., Y 4AA),

For more than two decades, study of the role of the vitamins in
plants has attracted sporadic attention.

Application of boron was found by many authors to enhance cell
division, biosynthesis and translocation of carbohydrates, metabolism
of most minerals and pollen germination (Miller et al., Y34+). Many
workers attributed the positive action of Mg on fruiting of fruit crops
to its essential effect on the biosynthesis of plant pigments and
carbohydrates as well as cell division and the formation of seeds
(Cook, Y411),

Previous studies revealed by Abd El- Aziz (Y++)); Ahmed and
Abd EI- Hameed (Y +Y); Ahmed et al., (Y++VY); Amin (Y++V); Abd EI-
Wahab (Y+)+) and Ibrahiem- Asmaa (Y+))) supported the beneficial
effects of using boron on growth and fruiting of fruit crops. The same
trend was observed by Abd EI- Aziz (Y- +)); Abd El- Gaber- Nermean
(Y++%); Abd EI- Wahab (Y+)+) and Ahmed et al., (Y+))) who worked
on the effect of Mg on fruit crops.

Application of vitamins was found by Numair- Safaa (Y:+));
Ibrahiem- Asmaa (Y« +1); Ahmed and Seleem- Basma (Y« +A); Allam
(Y++A); Farahat (Y++A); Abada and Abd EI- Hameed (Y. +%); Abd El-
Kariem (Y++4) and Uwakiem (Y+))) to enhance productivity of
different fruit crops.
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The main goals of this study were examining the effect of boron
and magnesium especially when adjoined with vitamins B on fruiting
of Ruby seedless grapevines.

MATERIALS AND METHODS

This study was carried out during the three successive seasons of
Youd YaYeand Y)Y on seventy- two Y1- years old Ruby seedless
grapevines grown in a private vineyard located at West Matay district,
Minia Governorate. Vines were spaced at ). x Y.+ m and grown in
sandy soil. Mechanical, physical and chemical analysis of the tested
soil were carried out at three depths namely +.+ — Y+ cm, ¥+ — 1+ cm
and 1+ — 4+ cm. Four samples of the soil were taken at these depths
for analysis according to the procedures that outlined by Piper (Y3 +);
Black (Y471¢) and Chapman and Pratt (Y 47°). Analysis of the tested
soil is shown in Table (V).
Table Y: Analysis of the tested soil:

Characters Values
Sand % DA
Silt % DY
Clay % KR
Texture Sandy
pH (1 :Y.° extract) . V.00
E.C. ():Y.° extract) mmhos/Ycm/Ye C )Y
O.M. % e VY
CaCOr % D e
Total N % EPRAl
Available P (ppm, Olsen method) )
Available K (ppm, ammonium acetate) AR
Available Mg (ppm) Y.y

Shot pruning was adopted to give ‘e fruiting spurs x three eyes
plus six replacements spurs x two eyes (°Y eyes per vine).
Quadrilateral cordons system was followed. Drip irrigation system
was applied.
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The present experiment consisted from the following eight

treatments:-

V- Control (vines sprayed with water).
Y- Spraying boric acid at +.*° %.
Y- Spraying magnesium sulphate at +.° %.
¢- Spraying B vitamins (B, + By + B- + Byy) at Y+ + ppm.
©- Spraying boric acid at +.+° % + magnesium sulphate at +.° %.
1- Spraying boric acid at .+ ° % + B vitamins.
V- Spraying magnesium sulphate at +.° % + B vitamins.
A- Spraying boric acid at +.+° % + magnesium sulphate at +.¢ %
+ B vitamins at Y+ + ppm.
Each treatment was replicated three times, three vines per each.

The selected vines received the common horticultural practices that
already applied in the vineyard except those dealing with the present
treatments (Mg, B and B vitamin). Magnesium sulphate (2.7 % Mg),
boric acid ('Y % B) and B vitamins (B, + By + B« + B\y) were sprayed
three times during each season at growth start (Y™ week of April), just
after berry setting (Y™ week of June) and at one month later (Y" week
of July). The complete randomized block design was followed:

The following measurements were recorded during the three

seasons.
Y- Two growth traits namely main shoot length (cm) and leaf area

(cm") were recorded at the last week of July. Leaf area (cm') was
measured in the twenty leaves opposite to the basal clusters using
Ahmed and Morsy ()42%) equation and then the average was
calculated.

For determining percentages of N, P, K and Mg, twenty leaves
picked from those opposite to the basal clusters (Balo et al., Y 3AA)
for each vine were taken at the last week of July in the three
seasons. Blades and petioles for leaves were separated when blades
were discarded and petioles were saved for determining of N, P, K
and Mg. Petioles were oven dried at ¥+ <: C and grounded then «.©
g weight of each samples was digested using HSO: and H\Ov
until clear solution was obtained (according to Chapman and Pratt,
Y410e), The digested solutions were quantitatively transferred to
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Y+« ml volumetric flask and complete to Y+ + ml by distilled water.
Therefore, leaf contents of N, P, K and Mg for each sample were
determined as follows:-
Y- Nitrogen % was determined by the modified microkejldahl

method as described by Peach and Tracey (Y 47°).

Y- Phosphorus % was determined by using Olsen method as reported
by Wilde et al., (Y 3A°).

Y- Potassium % was Flame photometrically determined using the
method outlined by Chapman and Pratt () 47°),

¢- Magnesium was determined by using versene method as reported
by Black (Y419).

When T.S.S/ acid exceeded Yo: Y (¥ week of Sept.), the clusters
were considered ready for harvest. Yield expressed in weight (kg.) and
number of clusters per vine was recorded. Five clusters from each vine
were taken for determination of the following physical and chemical
characteristics:-

V- Cluster weight (g.).

Y- Percentage of shot berries by dividing the number of small
berries by the total number of berries and multiplying the
product by V-« -,

Y- Berry weight (g.).

¢- Percentage of total soluble solids.)

°- Percentage of total acidity (as g tartaric acid/ Y++ ml juice)
(A.0.A.C., 1449),

1- T.S.S/ acid.

V- Dynamics of wood ripening coefficient was determined by
dividing the length of ripened part (brownish colour) by the
total length of the shoots (according to Bouard, Y311) in the ten
shoots at the last week of Oct. in the three seasons.

Data recorded for the three seasons were subjected to analysis of
variance according to Mead et al., (Y 24Y) using new L.S.D at © %.
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RESULTS AND DISCUSSION
V- Main shoot length and leaf area:

It is clear from the obtained data in Table (Y) that single and
combination applications of boron, Mg and B- vitamins significantly
was accompanied with improving the main shoot length and leaf area
comparing with the check treatment. Application of vitamins B, boron
and magnesium, in ascending order significantly improved the main
shoot length and leaf area. Combined applications of B, Mg and
vitamins was superior than application of each alone. Enriched both
Mg or B with B- vitamins was very essential for enhancing such two
growth characters than using Mg and B alone.

Table Y: Effect of some boron, magnesium and some vitamin
treatments on the main shoot length (cm.), leaf area
(cmy) and percentages of N and P in the leaves of Ruby
seedless grapevines during Y«+«4, Y.<\« and YV

Seasons.
Treatments Main shoot length (cm.) Leaf area (cm’)
IR R R
Control. 449 IFA I ERER A VA, VA VY.
Boron. VYeb o Yoo, IR VY4 Vea Vo
Magnesium. AN ERRXE RN Ve s VA VYA
Vitamins B. LEA SN BRI LN BRI 2 N A % vy y Ve
B + Mg. VoA . Vel AR VV.A VA4 AN
B + vitamins. VAT MY Y Vel Aoy A
Mg + vitamins. VY YT e [ VY | ALY XK IXK;
B + Mg + vitamins. YAV o | VYo Y | VYo d | AYE At AoV
New L.S.D at ® % R AR 1.0 1LY Vo V.
Character N % P %
Control. Y. ). A R Y Y
Boron. VYA y.va WY v Yo oYy
Magnesium. VAT VAo 1.4, YA R KR
Vitamins B. \RA \RA \BA Y Y Y
B + Mg. ).4¢ 1.4, 1.4, Yy Yo A
B + vitamins. V.4A V.4V 1.44 Yo e R
Mg + vitamins. Y.V Y. ¥ Y..¥ PA Y gy
B + Mg + vitamins. Y.y Y.\e YA EY 64 “on
New L.S.D at ® % 108 et v 0 Y vt Y
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The maximum values were recorded on the vines that received
three sprays of B, Mg and B vitamins together. Significant differences
on such two growth characters were observed among treated and
untreated vines. Untreated vines produced the minimum values.
Similar results were announced during the three seasons.

The essential role of B, Mg and B vitamins on enhancing cell
division and the biosynthesis of organic foods could result in
enhancing growth characters (Oertili, Y3AY and Miller et al., Y443 +).

These results are in harmony with those obtained by Abd El-
Wahab (Y+)+) who worked on B; Ahmed et al., (Y+))) who worked
on Mg and Uwakiem (Y +))) who worked on B vitamins.

Y- Prcentages of N, P, K and Mg:

Data in Table (Y) clearly show that the four major nutrients
namely N, P, K and Mg in the leaves were significantly increased by
using B, Mg and B- vitamins either singly or in all combinations
rather than non- application. The promotion was associated with using
B- vitamins, B and Mg, in ascending order. Combined applications of
B, Mg and B- vitamins were superior than using each nutrient alone in
Improving these nutrients. Varying these treatments caused significant
differences on these nutrients. Spraying the vines three times with B,
Mg and B- vitamins together gave the maximum values. The
minimum values were recorded on untreated vines. Similar results
were detected during the three seasons.

The beneficial effect of B, Mg and B- vitamins on stimulating
root development surely reflected in enhancing uptake of nutrients.

These results are in harmony with those obtained by Abd El-
Wahab (Y+Y+) who worked on B; Ahmed et al., (Y+") who worked
on Mg and Uwakiem (Y +Y") who worked on B vitamins.
¥- Yield and cluster weight:

Data in Tables (Y& ¢) clearly show that single and combined
applications of B, Mg and B- vitamins significantly was accompanied
with improving yield expressed in weight and number of clusters as
well as cluster weight comparing with the control treatment. Using B-
vitamins, B and Mg, in ascending order was significantly very
effective in promoting the yield and cluster weight. Number of
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clusters did not alter significantly due to B, Mg and vitamins
application in the first season of study.

Table Y: Effect of some boron, magnesium and some vitamin
treatments on the percentages of K and Mg, yield/ vine
(kg.) and number of clusters per vine of Ruby seedless

grapevines during Y+« +4, Y«Y+ and Y+ seasons.

K % Mg %

Treatments AT TE T T T Y
Control. YYY [ YA D AYA LYY | v s ] LYo
Boron. VAE V.41 Ye 0 & T IR LYY
Magnesium. AP 3 S A SR O DL X T R o S AR o T BT i
Vitamins B. VLYY YAT VAT Ye | eyt Y
B + Mg. V.99 | Yoo A | Y YV LG YA | ey
B + vitamins. Yo YA | YAV | Y gy | e
Mg + vitamins. Y \e | YYY | oY v¢ EY | WEAN | 4 e
B + Mg + vitamins. | Y.YY | Y.¥. | Y¥Y | .00 | 0% | . 04
New L.S.D at ¢ % v e 0 v 08 o e R R A
Character Yield/ vine (kg.) No. of clusters/ vine
Control. ‘Y. (0% SRR T 0 O R R N ST I o
Boron. YRY O[OV YA Y | FAL e
Magnesium. \re | WA A AR £ £\
Vitamins B. VYA | Ve | VEY | YN | ¥ | Ye
B + Mg. VEY [ VAR | YAy | orYLe | ey | ey
B + vitamins. VEV | Y Y | Yo LYY ] fE ] E0
Mg + vitamins. Vo YAAN | YYE oY £ £
B+ Mg+vitamins. | e, | YY.Y | YY.e | YY.. | EA | £7,.
New L.S.D at ® % A \r )Y N.S VA R

Combined application was favourable than single one in this
respect. Yield ad cluster weight were significantly differed among
treated and untreated vines. Treating the vines three times with a
mixture of B, Mg and B- vitamins gave the best results with regard to
yield. Under such promised treatment, yield reached Y°.¢ and YY.Y kg
per vine compared with YY.+ and YY.Y kg produced by control vines
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during both seasons, respectively. Untreated vines produced the
lowest yield. These results were true during the three seasons.

Table ¢: Effect of some boron, magnesium and some vitamin
treatments on the cluster weight (g.), shot berries %,
berry colouration % and berry weight (g.) of Ruby
seedless grapevines during Y:+4, Y«). and Y«))

seasons.
Cluster weight (g.) Shot berries %

Treatments Yool [ Yare Yoy [xyea [var [ yon
Control. 1A tvy . 1A I Vo, V¢LA V¢,0
Boron. EYT, 0 | EYA | £V VY, Vo A Voot
Magnesium. EYV o | 60 0 | £EY 0 | A AA Ao
Vitamins B. EYO, v | EVY, o | £Y4,, 'V, \ YA \Y,0
B + Mg. EEA [ t00 0 [ g0, | V.. 1A 1.0
B + vitamins. AR AN RN A £V £,0
Mg + vitamins. EVY,0 | EVE W [ EVe | £ v.e vy
B + Mg + vitamins. | £AY.« | £AT | €40 0 | Y YA .0
New L.S.D at ® % Yeoo | VY .. < LV LV
Character Berry colouration % Berry weight (g.)
Control. WY YL YL LYY e | YL
Boron. TV, TAY T4, Y. ¢V Y.te Y.¢¢
Magnesium. T4, e | Ve f | VYo | Yoy | Y. | Y €4
Vitamins B. TE, . oY TE, . Y€ Y.rs Y.vYA
B + Mg. VYA | v | ovee | oYYy | YRs | oYy
B + vitamins. VE L | VoY | VAL | YA | YVA T YYY
Mg + vitamins. \ARD VA | V&, YA Y.Ae | Y. Ae
B + Mg + vitamins. A4 4 a9, 43,0 Y.4) Y.aY y.ay
New L.S.D at ® % V.4 Y. Y. A A N

The promoting effect of these nutrients and B- vitamins on
growth and vine nutritional status surely reflected on enhancing the
yield.

These results are in agreement with those obtained by Amin
(Y++Y) on B; Ahmed et al., (Y+')) on Mg and Farahat (Y++A) on B
vitamins.
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¢- Percentage of shot berries:

It was significantly declined with single and combined
applications of B, Mg and B- vitamins rather than non- application.
Percentage of shot berries was varied significantly with varying B, Mg
and B- vitamin treatments. The reduction on shot berries % was
associated with using B- vitamins, B and Mg, in ascending order. The
minimum values were recorded on vines sprayed with all nutrients
together. The maximum values were recorded on untreated vines.
Similar trend was noticed during the three seasons.

The beneficial of B, Mg and B- vitamins in enhancing
fertilization and pollen germination as well as their positive action on
supplying the vines with their requirements from inorganic and
organic nutrients at balanced rate surely reflected on reducing shot
berries %.

These results are in accordance with those obtained by Amin
(Y++V) and Ahmed et al.,, (Y++Y) on B; Abd EIl- Gaber- Nermean
(Y++3) on Mg and Ibrahiem- Asmaa (Y + ) on B- vitamins.
¢- Percentage of berry colouration:

It is evident from the data in Table (¢) that supplying the vines
with B, Mg and B- vitamins either singly or in combinations
significantly enhanced berry colouration rather than non- application.
The stimulation on colouration was attributed to using B- vitamins, B
and Mg in ascending order. Great berry colouration was recorded on
the vines that sprayed with B, Mg and B- vitamins together.
Untreating the vines gave the lowest berry colouration. These results
were true during the three seasons.

The beneficial effects of B, Mg and B- vitamins on the
biosynthesis of sugars and plant pigments explain the present results.
1- Physical and chemical characteristics of the berries:

It is clear from the data in Tables (¢& ©°) that single and
combined applications of B, Mg and B- vitamins significantly was
followed by enhancing berry weight, total soluble solids % and T.S.S/
acid and reducing total acidity % rather than non- application.
Enriching B and/ or Mg with B- vitamins was superior than using each
alone in enhancing quality of the berries.
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Table ¢: Effect of some boron, magnesium and some vitamin
treatments on some chemical characteristics in the
berries of Ruby seedless grapevines during Y« +4, Y+«
and Y+ seasons.

Treatments Total soluble solids % Total acidity %
Yool [ Yude [ YNy [ Yed [ Y | Yy
Control. WOV AV AV A TAE T AR
Boron. "WYY YA, . YA, R - Y1 o T
Magnesium. VAN VALY | OYAY | e | e ] Y
Vitamins B. YWotb | OAYA LAY A [ R e | e
B + Mg. VALY | YA | YA | YA Y LY.
B + vitamins. YA ] OYAAN | YA | T ] e | ey
Mg + vitamins. Y4, Y4, LG TR S T - L O B -E ¥
B + Mg + vitamins. Ya.¢ | Va0 | Y4 | v edy [ L oAV | v oA
New L.S.D at ® % Y Y Y RN R A X
Character T.S.S/ acid Wood ripening
coefficient
Control. A Yo YoV A T X
Boron. YV, Yv.a Yv.a AN o AE LAY
Magnesium. YALY | YAe | YAY | . 4) AV | A
Vitamins B. YR YA YY) CAE | A Y
B+ Mg Y49 Y4, Yo, o QY o A Ay
B + vitamins. Yo N Y Mn Ao | ey BEE
Mg + vitamins. YA MY oYYy | LAY | A AN
B + Mg + vitamins. YY.A vy yyv AA .41 AA
New L.S.D at ¢ % <A .4 V.o TS A RS B RS ¢

The promotion was depended on using B- vitamins, B and Mg, in
ascending order. The best results with regard to quality of the berries
were obtained due to spraying the vines three times with B, Mg and B-
vitamins together. These results were true during the three seasons.

The beneficial effects of B, Mg and B- vitamins on the
biosynthesis of sugars and plant pigments explain the present results.

These results are in accordance with those obtained by Amin
(Y++V) and Ahmed et al.,, (Y++V) on B; Abd El- Gaber- Nermean
(Y++%) on Mg and Ibrahiem- Asmaa (Y + + 1) on B- vitamins.
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Y- Wood ripening coefficient:

Table (°) shows that single or combined application of B, Mg
and B- vitamins significantly promoted wood ripening coefficient
rather than non- application. The advancement in wood ripening
coefficient was attributed to using B- vitamins, B and Mg in ascending
order. Enriching B and Mg with B- vitamins effectively accelerated
wood ripening. Wood ripening coefficient was maximized with
spraying the vines three times with B, Mg and B- vitamins together.
The lowest value was recorded on untreated vines. These results were
true during the three seasons.

The beneficial effect of B, Mg and B- vitamins on the
biosynthesis of organic and inorganic foods at higher levels could
result in increasing wood ripening.

As a conclusion, treating Ruby seedless grapevines thrice with a
mixture containing B, Mg and B- vitamins gave the best results with
regard to yield and fruit quality. The essential of enriching nutrients
with B- vitamins during nutrition of fruit crops was arised.
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