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ABSTRACT

This study was carried out during Y+« Y+« and Y+ '\ seasons to
study the effect of singlr and combined applications of potassium
silicate at *.+¢ to *.Y %, boric acidat *.+YYe to +.+ Y® 9% and folic
acid at ¢+ to Y+ » ppm on reliefing yield decline and shot berries %
problems in Early Superior grapevines grown under Minia region.

Growth characters, vine nutritional status, yield, cluster
weight as well as physical and chemical characteristics of the
berries were positively affected by using potassium silicate, boric
acid and folic acid either singly or in various combinations in
comparison to the check treatment. Both shot berries % and total
acidity greatly reduced with application of such treatments. The
promotion was in proportional to increasing concentrations of
these materials. The best results were recorded with using folic
acid, boric acid and potassium silicate, in ascending order.
Increasing concentrations from medium to higher of each
compound alone did not result in favorable effect. Combined
applications showed positive effects on the investigated characters
rather than single ones.

Three sprays of a mixture containing potassium silicate at
.} %, boric acid at +.*Y® % and folic acid at Y+« ppm was
responsible for obtaining higher yield, lower shot berries as well as
promoting berries quality of Early Superior grapevines.
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INTRODUCTION

The decline of yield as well as the problem of shot berries in
Early Superior vineyards are the major problems that faces grape
growers. Unbalanced or malnutrition as well as undesirable
environmental conditions and the incidence of pests are considered to
be the main causes for poor cropping (Levitt, Y3A+). Recently more
studies carried out confirmed the great benefits of using silicon,
vitamins and boron on fruiting of different grapevine cvs.

Silicon (Si) deficiency in crops has been relatively unknown and
the element has been regarded as non- essential for plant growth.
However, recent research showed that Si is a functional plant nutrient
and that Si application can considerably enhance insect pest resistance
in plants with consequent yield increases. Most reports showed that
responses to Si application in reducing pest populations and plant
damage was more obvious in susceptible than in resistant varieties.
Recent evidence suggests that Si deposition in the plant may reinforce
plant insect resistance by providing a mechanical barrier against insect
pests, and physiological resistance to diseases. Silicon is widely
considered as an activator by stimulating the expression of natural
defense reaction through the production of phenolic compounds. The
application of Si in crops provides a viable component of integrated
management of insect pests and diseases because it leaves no
insecticide residues in foods or the environment and it can be easily
integrated with other pest management practice, including biological
control (Tzeng and Devay, ‘%A% and Epstein, Y434),

All silicon compounds had beneficial effects on growth and
fruiting of fruit crops (Matichenkov et al., Y+ ++; Neumann and Zur-
Nieden, Y++); Maetal., Y+ +); Ma and Takahashi, Y+ +Y; Kanto, Y« Y
and Qin and Tian, Y+ + ).

Recently, it was suggested that vitamins B participate in plant
growth and development indirectly by enhancing the endogenous
levels of various growth factors such as cytokinins and gibberellins.
They are synthesized in the leaves and translocated in the phloem. For
more than two decades, study of the role of these antioxidants in
plants attracted sporadic attention. These studies indicated that various
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physiological processes such as nutrient uptake, respiration,

photosynthesis as well as chlorophyll and protein synthesis depend

more or less on the availability of these antioxidants (Samiullah et al.,

VAAA).

Previous studies showed that exogenous application of vitamins
was responsible for enhancing growth and fruiting of fruit crops
(Oretli, Y4AY; Ahmed and Seleem- Basma, Y+ +A; Abada and Abd EI-
Hameed, Y-::4; Uwakiem, Y+)); Madian and Refaai, Y:));
Mohamed- Ebtesam, Y+ )Y as well as Ahmed et al., Y+)Ya and b).

Application of boron in any sources was essential for enhancing
cell division, pollen germination, biosynthesis and transport of
carbohydrates, disorders resistance as well as water uptake (Bose et
al., Y34AA and Marschner, Y 4AA),

Growth, yield as well as physical and chemical characteristics in
various grapevine cvs were remarkably enhanced in response to foliar
application of boron compounds (Ali, Y+++; Ahmed and Abd EI-
Hameed, Y::Y; Farahat, Y++A; EI- Sawy, Y-:+%; Abd El- Gaber-
Nermean, Y++4; Abd EIl- Wahab, Y+)+; El- Kady- Hanaa, Y:));
Mohamed- Ebtesam, Y+ Y and Abdelaal, Y+ Y).

The goal of this study was testing the effect of silicon, vitamins
B and boron on fruiting of Early superior grapevines.

MATERIALS AND METHODS

This investigation was carried out during Y+)+ and Y+ )) seasons
on YY1 six- years old Early Superior grapevines. The experimental
vines were grown in a private vineyard located at Bany Ebeid Village,
Abo Korkas district, Minia Governorate where the soil is silty clay.
Characteristics of the soil are presented in Table (V). Vines are spaced
at ¥ meters (between vines) x ¥ meters (between rows) (1Y« vines in
one feddan). The vines were pruned during the first week of Jan. in
both seasons. Cane pruning system using Gable supporting system
was followed. Vine load for all the selected vines was A¢ eyes (in the
basis of six fruiting canes x twelve eyes plus six renewal spurs x two
eyes). Surface irrigation system was followed.
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Table Y: Analysis of the tested soil:

Constituents Values
Sand % ‘et
Silt % oAA
Clay % KR
Texture Silty clay
pH (V:Y.e extract) v.e
E.C (V: ¥.e extract, mmhos/ Y cm Y¢° C) .40
OM. % V.44
CaCOr % V.40
Total N % c N
Available P (Olsen method, ppm) €4
Available K (ammonium acetate, ppm) et

Horticultural practices were carried out as usual expect those
dealing with application of K, silicon, boron and antioxidants
compounds.

This study involved the following fourteen treatments from
single and combined applications of potassium silicate, boric acid and
folic acid beside the control treatment:-

‘. Control (water sprayed vines).

Spraying potassium silicate at .+ ° %.

Spraying potassium silicate at +.\ %.

Spraying potassium silicate at +.Y %.

Spraying boric acid at +.+)Y° %.

Spraying boric acid at +.* Y° %.

Spraying boric acid at +.+° %.

Spraying folic acid at ©+ ppm.

4. Spraying folic acid at Y+ + ppm.

V.. Spraying folic acid at Y+ + ppm.

VY. Spraying potassium silicate at +.) % + boric acid at +.»Y® %.

VY. Spraying potassium silicate at +.) % + folic acid at ) + + ppm.

VY. Spraying boric acid at +.+Y° % + folicacid at Y+ + ppm.

V¢, Spraying potassium silicate at +.) % + boric acid at +.-Y° % +
folicacid at ) + + ppm.

> <X AL 0 1 <«
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Each treatment was replicated three times, three vines per each.
The three compounds namely potassium silicate (Ye % Si and Y+ %
K+0), boric acid ('Y % B) and folic acid were sprayed three times.
The first spray was carried out before bloom (1* week of Mar.) and
the other two sprays were conducted just after berry setting (last week
of April) and at three weeks later (the third week of May). Triton B as
a wetting agent was applied at +.+° % to all solutions. Control vines
were sprayed with water containing Triton B. The selected vines were
sprayed with these nutrients till runoff (Y L/ vine).

The present experiment was set up in a randomized complete
block design with three replicates, each consisted of three Early
Superior grapevines.

At the last week of June during both seasons vegetative growth
characters of the vines were evaluated in terms of leaf area (cm’)
according to Ahmed and Morsy (Y 424), main shoot length (cm), cane
thickness (cm) by vernier caliper and weight of pruning (kg) by
weighing the one year old wood that removed from each vine during
pruning season.

On the middle of September, twenty shoots of the current season
growth were tagged for each replicate (three vines) to follow up the
coefficient of wood ripening. Total length of the shoot was measured
and the part of the shoot that ripened i.e. changing its color from
greenish to brownish was also measured. Coefficient of wood ripening
was calculated by dividing the length of the ripened part by the total
length of the shoot according to Bouard (Y311).

Vine nutritional status was evaluated by determining N, P, K and
Mg (as percentages) as well as Zn, Fe, Mn and Cu (as ppm) in the
petiole of the leaves opposite to the basal clusters (V* week of June)
(according to Balo et al., Y 4AA) according to the procedure of Wilde et
al., (Y 3A0),

Harvesting was done when T.S.S/ acid parameter in the untreated
berries reached Yo/ ) (the first week of June during both seasons).
Yield per vine expressed in number of clusters/ vine and weight (kg)
was recorded. Ten clusters from each vine were harvested for
determining the following physical and chemical characteristics:-
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Y- Average cluster weight (g.).

Y- Berry weight (g.)

Y- Shot berries % by dividing number of small berries by total
number of berries per cluster and multiplying the product by Y« -.

¢- Percentage of total soluble solids in the juice using handy
refractometer.

°- Percentage of total sugars in the juice (according to Lane and
Eynon volumetric method (Y 47°) (A.O.A.C., Y440),

1- Percentage of total acidity in the juice by titration against +.> N
sodium hydroxide using phenolphthalein as indicator (as g tartaric
acid/ Y+« ml juice) (according to A.O.A.C., Y440),

Data were statistically analyzed with standard methods according
to Mead et al., (Y44Y) and the new L.S.D test was used for
comparison between treatment means.

RESULTS AND DISCUSSION
V- Growth characters and wood ripening coefficient:

Data in Table (Y) clearly showed that single and combined
applications of potassium silicate at +.+° to +.Y %, boric acid at +.+Y°
to +.»° % and folic acid at ©+ to Y+ + ppm significantly stimulated the
leaf area, shoot length, pruning weight, cane thickness and wood
ripening coefficient rather than unapplication. The promotion on these
growth characters was significantly associated with increasing
concentrations of each material. The beneficial effects on these
parameters was attributed to using folic acid, boric acid and potassium
silicate, in ascending order. Increasing concentrations of each
compound alone from medium to high concentrations failed to
enhance such traits. Significant differences on these characters were
observed among most treatments. Combined application of these
nutrients was superior than using each material alone on enhancing
growth traits and wood ripening coefficient. The maximum values
were recorded on the vines that treated thrice with all materials at the
medium concentrations. Untreated vines recorded the lowest values.
These results were similar during both seasons.
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Table Y: Effect of spraying silicon, boron and folic acid on some
growth characters and leaf content of N and P of Early
Superior grapevines during Y+ Y+ and Y+ seasons.

. Wood
Leaf Shoot | Pruning | Cane .
. ) ripening
Area lengt weight | thickness fici Leaf Leaf
coefficie
(cm") (cm.) (kg.) (cm) N % P %
Treatment nt

AN A I A I S e D DO I e e e
. -, ‘. > | e < i > . > - - - o
Control (untreated vines) b < Bl I < I IR B N IR O N B B B
‘. o, ‘. ”~, > < - . 3 < o - .
Potassiumsilicateat *.c¢% | = | S | S | &S| % | | 2| 2| S| S| S S| &
o, -, ° -, . > o 3 Ly . o > > >
Potassiumsilicateat *.Y % | < | & | & | T | S| S| % % S S| L] L R E
.». q. < .». - 3~ ~ -~ o - o > > >
Potassiumsilicateat +.Y% | < | £ | % | T | S| S| 2] 2| S S| L] L R E
‘ ° -, < . . 3 - - 3 . 3 3+
Boric acidat +.+YY® % ol I s (A N IS I I e B Bl Bl Bl e
. ‘. ‘ > > - - - - o . > a -
Boric acid at *.* Y® % Ml B A I I I Il I B B B Bl Bl B
‘. ., =< ‘. > > -~ - - - > - -
Boric acid at .+ ® % NI A A B B I R B e Bl el B Bl B
) . <. <. - < - > o 'y < o - -
Folic acid at ©+ ppm S A I S I Il B O I O I B B
>, A - >, - o > o . o a > o <
Folic acid at Y+ + ppm A Rl IS 4 Il B B I e IO O O IR
° <. >, 3 - . < o - . - 3 . .
Folic acid at Y+ + ppm SlEl 2zl e e e ]
3, ’ . >, o o - o < < < o - o
Silicon+boronatmid.conc.| ¥ | % | ¥ | £ | | S| S| N S| ST
. >, . 3 - > - > - -— - a 3
Silicon+Folicatmid.conc. | & | £ | & | & | | S| 2| 2| S| S| |2 2| =
X . °. < 3 o - > - o o - 3 -
Boron + Folic at mid. conc. Lo I - B S D B S B R Il
<. ‘. : . o o . > o < > - o 3
H > o . o o o o < < > 3~ 3 -
All at mid. conc. O I I N A N R I Il e g "
o - o o -~ o ~ o > >
New L.S.D at ® % el IR ISCH INH A I I S S B I B B
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The beneficial effects of silicon, boron and folic acid on
enhancing cell division, the biosynthesis of organic foods and the
resistance of the vines to different disorders results (Samiullah et al.,
YAAA and Epstein and Bloom, Y« +¥) may explain the present .

The obtained results arein agreement with those of Epstein
(Y4449) and Ma and Takhashi (Y:+Y) who worked on silicon,
Mohamed- Ebtesam (Y+)Y) and Abdelaal (Y+)Y) who worked on
boron and Ahmed et al., (Y+YYa) and (Y+)Yb) who worked on folic
acid.

Y- Leaf mineral content:

It is clear from the data in Tables (Y & Y) that treating Early
Superior grapevines three times with single and combined applications
of potassium silicate, boric acid and folic acid was significantly
enhanced nutrients namely N, P, K, Mg, Fe, Zn and Mn in the leaf
petioles in relative to the check treatment. The promotion was
associated significantly with using folic acid, boric acid and potassium
silicate, in ascending order. Increasing concentrations of each material
was followed by a gradual promotion on these nutrients. Negligible
promotion on these nutrients was observed among the higher two
concentrations of each compound. Using these materials together
showed a positive effect than using each material alone in improving
vine nutritional status. Using all materials together at the medium
concentrations gave the maximum values. Vines of control set
recorded produced the minimum leaf content of these nutrients. The
present treatments had no significant effect on the leaf content of Cu.
Similar trend was noticed during both seasons.

The positive action of silicon, boron and folic acid on enhancing
the resistance of the vines to different unfavourable conditions as well
their essential role on enhancing water uptake may explain the present
results (Samiullah et al., Y 3AA and Epstein, Y339),

The present results may in harmony with those results of Epstein
(Y4%%) and Ma and Takhashi (Y::Y) who worked on silicon,
Mohamed- Ebtesam (Y+)Y) and Abdelaal (Y+)Y) who worked on
boron and Ahmed et al., (Y+YYa) and (Y+)Yb) who worked on folic
acid.
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Y- Yield and cluster weight:

Data in Tables (Y & ¢) revealed that supplying Early Superior
grapevines three times with potassium silicate, boric acid and folic
acid either alone or in combinations was significantly improved the
yield expressed in weight (kg.) per vine and number of clusters/ vine
as well as cluster weight comparing with the control treatment.
Applications of folic acid, boric acid and potassium silicate, in
ascending order was necessary from statistical analysis point of view
in promoting the yield and cluster weight. There was a gradual
promotion on yield and cluster weight with increasing concentrations
of potassium silicate from +.»° to +.Y %, boric acid from +.+1Y° to
+.+° % and folic acid from ¢+ to Y.+ ppm. Significant differences
were observed between most treatments on yield and cluster weight
with few exceptions among the higher two concentrations of each
compound. The best material in this respect was potassium silicate,
followed by boric acid and folic acid. The best results were obtained
with using the three materials together at the medium concentrations.
Under such promised treatment, yield per vine reached Y).Y and Y.V
kg during both seasons, respectively. The untreated vines produced
V.o and V. kg during Y+Y« and Y+)) seasons, respectively. The
percentage of increase on the yield due to application of the previous
promised treatment reached ¢Y.1 and Y % during both seasons,
respectively comparing to control. The present treatments had no
significant effect on the number of clusters per vine in the first season
of study.

The previous beneficial effects of silicon, boric acid and folic
acid on growth, wood ripening and vine nutritional status possitively
reflected on promoting the yield.

The results of Epstein (Y44%) and Ma and Takhashi (Y« +Y) who
worked on silicon, Mohamed- Ebtesam (Y+)Y) and Abdelaal (Y+)Y)
who worked on boron and Ahmed et al., (Y+YYa) and (Y+)Yb) who
worked on folic acid may emphasized the present results.
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Table ¥: Effect of spraying silicon, boron and folic acid on leaf
content of K, Mg, Zn, Fe, Mn and Cu as well as number
of clusters per vine of Early Superior grapevines during
Y«VYeand Y+ V) seasons.

No. of
Leaf Leaf Leaf Zn | LeafFe | LeafMn | LeafCu usters/
clusters
K% Mg% | (ppm) | (ppm) | (pPm) | (PPm) vine
Treatment . _ . _ . _ . _ . _ . _ . _
e I S e e e IS T I I ST [ e RS
Control (untreated | 2 ° - - R B < | | = - - - -
. . o - Fd - - 3> . ; i -
Vines) -~ . o o - - - - e A > >
Potassium silicate at| r | ¥ | 2 | T | | S 20 e s e | |
a0 0p -~ -~ - - - o o o o el e - 3
Potassium silicate at S S I O D I B Bl IO IR IR Bt B
‘% -~ -~ . > > o - o o hl h > 3~
Potassium silicate at| 2 | : | £ | £ | % IO IO D IO B g
YO - ~ E . > > - - ° - - - >
. . ﬁ : : ._: ‘. . ‘. <. ‘. o. > > ‘. b
Boricacidat «.+YYe % | 2 | T. | % ol w ] oo | By = = S W o] f
t .>‘ .: : - <, -, -, - - > > ., -
i i oo 0, . . ,
Boricacidat +.+ Y2 % | T. | T . Sl =z | = e e A R B T B
- .<‘ : z . - >, . -, - > > ., .
i i V000 A A .
Boricacid at +.*° % il K JO I T N I o IS I R I I It
I'd o - - - o i o - > > - -
1 1 -~ o -~ o . A d . . .
Folic acid at ¢+ ppm Do " > ol B I S I R R B
. . @ : < : -, -, <. ° “. o, > > ‘. .
Folic acidat ¥+ + ppm Bl I e - o O A A A O T B e
. R ° '; 1; '; ‘ bt ‘. >, 3, < > > ‘. ‘.
Folic acid at Y+ + ppm 2% Y2l sl sl sl el e W] w| Dz
Silicon + boronatmid. | > | = | 2= | T | | | S| S| RS e e | s
conc - - B > < - - - - - - > 3
ilicon + Foli | x| x| 2| x| | =] o] |-
Silicon + Folic at mid. 2 -2 I - I I K N S I N o R I
conc. - - - . > > ~ ~ o o > 3
+ i i - - o < 3~ - 3~ - - - - -
Boron + Folic at mid.| £ | = Sl S el B B I B O B B B
conc. - - | > | = | | e ° F
it > > .. <. .- .- ;. ‘ e -~ ' ..
. o - < o — - -
All at mid. conc. i - zlz|l |zl =z| 5| «| «| |k
STl s ] v ]2l Q] @ -
New L.S.D at ©® % K - - OO RS S (P I e zZ| 2| 2|
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¢- Shot berries %:

It is clear from the data in Table (¢) that shot berries % in Early
Superior grapevines significantly reduced with single and combined
applications of potassium silicate, boric acid and folic acid in relative
to the check treatment. The reduction on shot berries % was associated
with increasing concentrations of each material. The best control of
shot berries in the clusters was recorded with using potassium silicate,
followed by boric acid, meanwhile folic acid occupied the last
position in this concern. Meaningless reduction on shot berries % was
recorded among the higher two concentrations of each material. Using
two or three of the tested materials was significantly favourable in
reducing shot berries % in comparison to using any material alone.
The lowest values of shot berries (¥.Y and Y.V %) during both seasons
were observed on the clusters harvested from vines treated with all
materials at the medium concentration. Untreated vines produced
clusters with the highest shot berries % ()« and . % during Y+«
and Y+ ) season, respectively).

The beneficial effect of silicon, boron and folic acid on
increasing the withstanding of vines to different stresses as well as
enhancing the efficiency of pollination and fertilization may explain
the present results. The effect of these nutrients on enhancing cell
division and pollen germination (Epstein,'1% and Epstein and
Bloom, Y. +Y) may add another explanation

The results of Abd EI- Wahab (Y++) who worked on boron
confirmed the present results.

¢- Physical and chemical berry characteristics:

One can state from the data in Table (¢) that single and combined
applications of potassium silicate, boric acid and folic acid were
significantly improved physical and chemical characteristics of the
grapes in terms of increasing berry weight, T.S.S % and total sugars %
and reducing total acidity % rather than non- application. The
promotion on berries quality in descending order was associated with
using potassium silicate, boric acid and folic acid.
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Table ¢: Effect of spraying silicon, boron and folic acid on yield/
vine (kg.), cluster weight (g.), shot berries % and some
chemical characteristics in the grapes of Early Superior
grapevines during Y+« and Y+ seasons.

. Cluster Berry Shot Total
Yield/ . . . Total .
. weight | weight | berries | T.S.S % acidity
vine (kg.) sugars %
(9) (9 % %

Treatment . = n . " g " pn . P . P . -
N I I T I e i I RSO B e e R
. <| -l >l =lzlzl ~|-|= ol | S|
Control (untreated vines) > | s . 2 I R I P N B B B B
3 > o .
. - 2% I I A P NUR R U R I O ISR I
Potassium silicate at +.+ ¢ % - - sl S| o< R Sl I B
< - ‘. o, b o ° . > 3 - 3 i -

. _— . . . > o . . *
Potassium silicate at +.\ % SN I NN B i i A A B
< -~ ‘. ; . -~ 3 - 3 Ly > - M <

- T . . - o - . . .
Potassium silicate at +.Y % S e SIS R I e A A B
i i - - : ‘. - a . _ < o o, 3 ; ;
Boricacidat +.+ VY % A N I - O I IR O o B - B I I
3 3 - -
- . o kA i )0 Z > o - ‘. < ~ : g
Boric acid at *.+ Y® % < | E E S I S I B B B S
. i o >, g ' r hod - a -, >, > °
Boricacidat +.*° % | S| Z|F i : > - . I N e
3 3 - -
. . - - ;- :‘ 5 4 o - - - <, - ° b
Folic acid at ¢+ ppm DA DS I e I I e I 2 B B B ) B
3 3 - -
L N - e e | A | T :
Folic acid at '+ + ppm DO I O I O T I I R I - B R
3 3 - -
. ) - s . i > < . - o o > - - z
Folic acidat ¥+ * ppm DL I A i I I I R I I I B I I
3 3 - -
-, ‘. ; o : . _ - - > 5 ‘;
Silicon + boron at mid. conc. > SRR ° NC I I B o e
. . . % e A R I - S I I B A A IS
Silicon + Folic at mid. conc. - | = AR R Sl El S e .
o, - ; ': . . _ -, > o > <' ;
Boron + Folic at mid. conc. sl ® . A IR IR (RSCn DA Nl Bl . . o
N . .
. X - . b > > 3, ° 3, > T

. - b ad -~ o . - -

All at mid. conc. bl D I IR R RS B I I B A B
S T T P T i R I I (R I (NS S
New L.S.D at ® % . S == IO . . . . . - .
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There was a gradual promotion on quality of the grapes with
increasing concentrations of each compound from low to high
concentrations. A slight promotion was noticed with increasing
concentrations of each compound from medium to high. The best
results with regard to quality of the berries were obtained with using
all materials together at the medium concentration. Berry weight
reached ¢.¢) and ¢.°Y g, while, T.S.S was YY.¥ and YY.® % with
application of the previous recommended treatment comparing with
YAYand Y'Y g berry weight and YA.4 and Y4 % T.S.S produced by
the control treatment during both seasons, respectively. Unfavourable
effects on quality of the berries were recorded on untreated vines.
These results were similar during both seasons.

The beneficial effects of silicon, boron and folic acid on growth
and vine nutritional status possitively reflected on enhancing the
formation of plant pigments and organic foods that may explain the
present results.

These results are in harmony with those obtained by Kanto
(Y++Y) who worked on silicon, Madian and Refaai (Y+))) who
worked on vitamins and Abdelaal (Y+)Y) who worked on boron.

As a conclusion, it is suggested to spraying a mixture of
potassium silicate at +.) %, boric acid at +.+Y® % and folic acid at
Y+« ppm three times/ year (before bloom, just after berry setting and
at three weeks later) to promote yield quantitively and qualitatively.
These treatment caused a great decline on shot berries problem of
Early Superior grapevines grown under the conditions of this study .
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