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ABSTRACT

Grapevine cvs Superior and Flame seedless were fertilized
with the suitable N as Y+ % inorganic N, Y¢ % inorganic N plus
solide compost during Y+ +4 & Y+ seasons. Compost tea also was
used via soil or via foliage with or without biofertilization with
three strains of bacteria namely Azospirillum sp & Bacillus
megaterium & Bacillus cerculanse. The study focused on examining
the impact of these treatments on total chlorophylls, vine
nutritional status, and fruiting in such two grape cvs as well as
dehydrogenase activity in the soil.

Results showed that supplying the vines with N via ¢+ %
inorganic N plus compost via solide state as well as compost tea via
soil or via foliage with or without biofertilization contributed in
faronable results. These results represented in enhancing total
chlorophylls, leaf content of N, P and K, yield, berries quality and
dehydrogenase activity in the soil comparing with using N
completely via inorganic form. Application of N through the three
sources (inorganic, organic and bioforms) was preferable than
using one or two sources of N alone in this respect.

Supplying Superior and Flame seedless grapevines with the
suitable N (A« g/ vine/ year) through ¢+ % inorganic + ¢+ % solide
compost + biofertilization with Azospirillum sp & Bacillus
megaterium & Bacillus cerculanse supported fruiting and
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stimulated the activity of dehydrogenase in the soil for fixation of
N.

INTRODUCTION

Many trials were conducted for increasing the efficiency of N
fertilization by using organic sources and some microorganisms as a
partial replacement of mineral N in fruit orchards. Adjusting the
uptake of N by organic and biofertilization was accompanied with
enhancing yield as well as physical and chemical characteristics of the
grapes. In addition, organic farming is responsible for reducing
pollution in our environmental.

Previous studies showed that application of N via the three forms
(inorganic, organic and bioforms) was very effective in stimulating
soil fertility, growth and fruiting of different grapevine cvs comparing
with using N via inorganic form only (Dahama, Y444; Kannaiyan,
Y«+Y; Seleem- Basma and Telep, Y+ +A; Emanetal., Y+ +A; Masoud et
al., Y++A; Abada, ¥:+9; Madian, Y+V+, Abada et al., Y+ +; Abd EI-
Hameed et al., Y:)+: Abd El- Aziz, Y:)); Refaai; Y+)); Uwakiem,
Y+«)) and Ahmed etal., Y+ Y).

The target of this study was adjusting the best inorganic, organic
and biofertilization treatment that responsible for improving
productivity of grapevine cvs Superior and Flame seedless.

MATERIALS AND METHODS

The study was carried out during Y++% and Y+ )+ seasons on ) Y1
vines of flame seedless and superior grapevines. Each variety was
represented by vines. The treated vines were uniform in vigour Y-
years old seedless and grown in Community Service and
Environmental Studies and Res. Instit. farm, Sadat City, Minufiya
Univ. Both cvs are table grafted onto freedom rootstock. The texture
of the soil is sandy, well drained and water table is not less than two
meters deep. Soil analysis was done according to method of Chapman
and Pratt (Y 97¢) and the obtained data are shown in Table (V).

Winter pruning was achieved in first week of January of each
season by using cane pruning system. In case of grapevine cv.
Superior , 1¢ eyes (eight fruiting canes x seven eyes plus four renewal
spurs x two eyes) were left, while spur pruning system was applied
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on grapevine cv. On the other hand, pruning of flame seedless was
achieved through leaving ¢ eyes (fourteen fruiting spurs x four eyes
plus four replacement spurs X two eyes). Supporting system shape for
both Superior and Flame seedless grapevine cvs was followed. Vines
of both grapevine cvs are planted at Y.. (between vines) x Y.+ m
(between rows) apart. Drip irrigation system using well water with
¢o+ ppm salinity was followed.

Table Y: Analysis of the tested soil:

Constituents | Values
Particle size distribution:
Sand % 1 Vie
Clay % AR
Silt % AR
CaCO:% AR
pH ():Y.¢ extract) D V.AA
E.C (V: Y.e extract) mmhos/ Y cm Ye° C AR
O.M. % DA
Total N % SV
Available P (Olsen method) ppm DEY
Available K (ammonium acetate) ppm DVENY

Except those dealing with the present treatments, all the selected
vines (Y1 vines for both cvs) received the usual horticultural
practices which are common used in the vineyard.

This experiment included the following seven treatments:

V. Application of the suitable N (A+ g./ vine/ yr) completely via inorganic
form namely ammonium nitrate (YV.Y % N) by rate Y¢+ g./ vine/ yr.

Y. Application of the suitable N via inorganic form at ¢+ % (YY+ g./ vine/
yr) + spraying tea compost at ) + %.

Y. Application of the suitable N via inorganic form at ©+ % (VY- g./ vine/
yr) + ©+ % solide compost (1.4 kg. compost/ vine/ yr).

¢. Application of the suitable N via inorganic form at ©+ % (VY- g./ vine/
yr) + tea compost via soil at ) + %.

©. Application of the suitable N via inorganic form at ¢+ % (Y- g./ vine/
yr) + spraying tea compost at ) + % + soil addition of the three strains of
bacteria namely Azospirillum sp & Bacillus megaterium & Bacillus
cerculanse on the basis of one liter from each bacteria culture ()+"
cells)/ vine/ yr.
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1. Application of the suitable N via inorganic form at ¢+ % (Y- g./ vine/
yr) + ©+ % solide compost (1.2 kg. compost/ vine/ yr) + soil addition of
the three strains of bacteria as mentioned above.

Y. Application of the suitable N via inorganic form at ¢+ % (VY+ g./ vine/
yr) + tea compost via soil at )+ % + soil addition of the three strains of
bacteria as previously mentioned.

Each treatment was replicated three times, three vine each.

Preparation of tea compost:-

Tea compost was prepared by weighing Y+ kg compost + Yo« g
molase + Y+.+ g. sodium chloride + ©°.+ g magnesium sulphate per
Y+« liters water. The mixture was left stand for three days then
continuously stirring and used in the fourth day (according to Ryan,
Yoy,

Solide compost (Table Y) was applied once via soil at .9 kg./
vine/ yr before sprouting of eyes (mid. of Feb.) Tea compost was
applied either via foliage or via soil. In case of foliage application it
was sprayed four times at growth start (1* week of Mar.), before first
bloom (last week of Mar.), just after berry setting (** week of may)
and at one month later when average equatorial of berries reached ¢
mm (O week of June). However, in case of soil application, tea
compost was applied twice (five liters/ each) at growth (1* week of

Mar.) and just after berry setting () t week of May).
Table Y: analysis of compost:
character Values

Moisture % RN
pH (:Y.® extract) DAY
E.C (): Y.¢ extract) D E)
O.M. % Do
Total N % :Y)e
Total P % AN
Total K % VY
Available micronutrients (ppm)
Fe cVeYo
Mn AR
Cu YA
Zn YA
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With concerning bio fertilization preparation, each culture of the
three strains namely Azospirillum sp & Bacillus megaterium &
Bacillus cerculans was obtained alone. Each ml of culture contains
\+ " cells bacteria.

Each culture was diluted through adding one ml in one liter
water. Total counts of bacteria cells in one ml of the dilution culture
reached )" cells. Each vine received one liter of a mixture having the
three cultures (one liter each) mixing the three liters. These bio
fertilizers were added twice, the first was before growth start while,
the second was just after berry setting. Inorganic N source namely
ammonium nitrate (YV.¥ % N) was divided into three unequal and
applied batches as ©+ %, Y+ % and Y+ % on the first week of March,
April and May, respectively.

Complete randomized block design was followed. Each
treatment was replicated three times, three vines each.

The following measurements were recorded during the two
experimental seasons.

Chlorophylls a & b and total chlorophylls were determined as
mg/ Y++g. F. W.. Total according to method of Fadl and Seri El-
Deen, (Y4VA). Twenty leaves picked from those opposite to the basal
clusters (According to Balo et al., Y 3AA) for each vine for determining
of N, P, and K percentages according to method of Chapman and
Pratt (Y419e),

Harvesting took place when T.S.S./ acid ratio in the berries of the
check treatment reached at least Ye:) (at the middle of July in both
seasons) according to Weaver, (Y4V1). The yield of each vine was
recorded in terms of weight (in kg.).

Five clusters from each vine were randomly taken for
determination of cluster weight (g.), berry weight (g.), total soluble
solids % and total acidity (as g. tartaric acid/ Y+ + ml juice) (A.O.A.C.,
1440),

Dehydrogenase activity was determined by TTC method Paul
and Clark, (Y347).
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All the obtained data were tabulated and statistically analyzed
using new L.S.D. at © % for made all comparisons among the
investigated treatment means according to Mead et al. (Y 44Y).

RESULTS AND DISCUSSION
V- Total chlorophylls and percentages of N, P and K:

It is clear from the data in Tables (¥ & ¢) that supplying Superior
and Flame seedless grapevines with the suitable N (A+ g/ vine/ year)
via ©+ % inorganic + compost (as solide or as compost tea via foliage
or via soil) with or without biofertilization with the three bacterial
strains namely Azospirillum sp & Bacillus megaterium & Bacillus
cerculanse significantly was resulted in improving total chlorophylls
and percentages of N, P and K in the leaves in relative to using N
completely via inorganic form.

Table ¥: Effect of inorganic, organic and biofertilization on total
chlorophylls (mg/ Y++ g. F.W.) and percentage of N in
the leaves of Superior and Flame seedless grapevines
during Y+ +%4 and Y+ )+ seasons.

Superior cv. Flame seedless cv.
Total Total
Inorganic, organic and | chlorophyli chlorophyll
. Lo Leaf N % Leaf N %
biofertilization s (mg/ ™ g. ° | s(mg/g. 0
treatments F.W.) F.W.)

ma | b [ T8 | Tk | T | P | T | T

- 1+ % N completely via
inorganic form

NE | MT 1.8V T A6 AL.O 1.ar 1V

r- ¢ % inorganic +
spraying tea compost

@er | vy Ty T an ar.r (AU IARY

r- ¢ % inorganic N + ¢ %
N via solide compost

e L IR Tre anT [aRy 1AL LA

£- ¢ % inorganic N + soil
addition of tea compost

6- ¢+ % inorganic N + ¢ %
+S

.y Ne.4 Ty | T.rv | ».A | 18V 7.0 Ty
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- A O 1 1 + 4 0

e ghnorganic N + &% | per | eqs | rag | oran | omae | e | ras | e
N via solide compost + S

o N4

V- 6 % inorganic N+ SOil |\ s | g | e | rag | orer | oree | s | ore
addition of tea compost + S

New L.S.D at 6 % S S VAR S P T R P S R o Y S PO

S = Strains of bacteria namely Azospirillum sp.& Bacillus megaterium& Bacillus

cerculanse.
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Table ¢: Effect of inorganic, organic and biofertilization on the
percentages of phosphorus and potassium in the leaves
of Superior and Flame seedless grapevines during ¥« « 4
and Y+ . seasons.

Superior cv. Flame seedless cv.

Inorganic, organic and

. o Leaf P % Leaf K % Leaf P % Leaf K %
biofertilization

treatments

T | T | T | T | T4 | e | T | T
- Ye¢ O 1
- % N completely via |\l | gy | yga | e | e | ara | ey
inorganic form
- & 9 i i +

¢ % inorganic o Lo et ey |oen | e | | s
spraying tea compost
- A 04 1 1 ¢ 0,
r-e Y6 norganic N+ &% 1 oe | py | v [y | err | e | e | e

N via solide compost

£- ¢ % inorganic N + soil
addition of tea compost

o To «TA 1.V IARY AN AN 1.7 1.1

6- ¢ % inorganic N + ¢ %
+S

1- & % inorganic N + ¢ %
N via solide compost + S

AR TN 1.8V 149 <A AR 1AV 147

V- ¢ % inorganic N + soil
addition of tea compost + S

i T 147 1496 A A 1va 106

NeW LSD at e % oo oof XY oo X oo XN oo

S = Strains of bacteria namely Azospirillum sp.& Bacillus megaterium& Bacillus
cerculanse.

Application of N through ¢+ % inorganic + compost in any form
with biofertilization was superior than using °+ % inorganic +
compost in any form alone. Under unbiofertilization treatments,
application of compost tea via soil was preferable than using solide
compost or compost tea applied via foliage. Solide compost applied
via soil was favourable under biofertilization treatments. The
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maximum values were recorded on Superior or Flame seedless
grapevines received N via ©+ % inorganic + ©+ % solide state of
compost + biofertilization. Using N completely via inorganic form
gave the lowest values. These results were similar during both seasons
and in both grapevine cvs.

The essential roles of organic and biofertilization on enhancing
soil fertility, microflora activity, natural hormones, antioxidants,
vitamins B and antibiotics could results in enhancing the biosynthesis
of plant pigments and uptake of different nutrients (Dahama, Y444 and
Kannaiyan, Y« +Y).

These results are in harmony with those obtained by Refaai
(Y+))); Uwakiem (Y+VYY) and Ahmed etal., (Y Y).

Y- Yield and cluster weight:

Data in Table (°) clearly showed that yield and cluster weight of
Superior and Flame seedless grapevines were significantly improved
by using N via ¢+ % inorganic + compost in any form (solide or
compost tea via soil or foliage) with or without biofertilization rather
than application of N completely via inorganic form. The best results
were obtained with using N through ¢+ % inorganic + ¢+ % solide
compost + biofertilization. Unorganic and unbiofertilization (using
inorganic N alone) gave the lowest values. Similar trend was observed
in grape cvs Superior and Flame seedless during both seasons.

The beneficial of organic and biofertilization on growth and vine
nutritional status positively reflected on enhancing the yield.

These results are in agreement with those obtained by Refaai
(Y+))); Uwakiem (Y+VYY) and Ahmed etal., (Y+Y).
¥- Some physical and chemical characteristics of the grapes:

Data in Tables (1 & V) clearly revealed that using N through ©-
% inorganic + compost in any form (solide as well as compost tea via
foliage or via soil) + biofertilization showed a significant effect in
enhancing quality of the berries in terms of increasing percentages of
total soluble solids, total sugars and reducing total acidity %
comparing with using N completely via inorganic form or using
inorganic plus compost alone. Application of N through ¢+ %
inorganic + ©+ % solide compost via soil + biofertilization gave the

I
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best results with regard to quality of the berries. Unfavourable effects
on quality of the berries were recorded with using N completely via
inorganic form. Similar trend was observed in grape cvs Superior and
Flame seedless during Y++% and Y+ + seasons.

The beneficial effects of organic and biofertilization on
enhancing the biosynthesis of plant pigments could result in
promoting quality of the berries.

These results are in harmony with those obtained by Refaai
(Y+)Y); Uwakiem (Y+)Y) and Ahmed et al., (Y+)Y).

¢- Dehydrogenase activity :

It is clear from the data in Table (V) that supplying Superior and
Flame seedless grapevines with the suitable N (A+ g/ vine/ year) via
©+ 9% inorganic + compost (solide as well as compost tea via foliage
or via soil) with or without biofertilization of the tested bacterial
strains significantly improved dehydrogenase activity in relative to
using N completely via inorganic form.

Application of N through ¢+ % inorganic + compost in any form
with Dbiofertilization was superior than using ¢+ % inorganic +
compost in any form alone in this respect. Under unbiofertilization
treatments, application of compost tea via soil was preferable than
using solide compost or compost tea applied via foliage. Solide
compost applied via soil was favourable under biofertilization
treatments. The maximum values were recorded on the soil of
Superior or Flame seedless grapevines received N via ¢+ % inorganic
+ ©+ % solide state of compost + biofertilization. Using N completely
via inorganic form gave the lowest values. These results were similar
during both seasons and in both grapevine cvs.

The essential roles of organic and biofertilization on enhancing
soil fertility, microflora activity, natural hormones, antioxidants,
vitamins B and antibiotics could resulted in enhancing dehydrogenase
activity Dahama ()4%9) and Kannaiyan (Y« +Y).

These results are in approval with those obtained by Dahama,
(Y44%) and Kannaiyan,( Y« +Y)
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As a conclusion, it is concluded to use N (A+ g/ vine/ year) via
©+ % inorganic + °+ % solide compost + biofertilization with
Azospirillum sp & Bacillus megaterium & Bacillus cerculanse for
improving productivity of Superior and Flame grapevines.

Table ¢: Effect of inorganic, organic and biofertilization on the
yield (kg.) per vine and cluster weight (g.) of Superior
and Flame seedless grapevines during Y«+%4 and Y\«

seasons.
Superior cv. Flame seedless cv.
Inorganic, organic and Yield/ vine Cluster Yield/ vine Cluster
biofertilization treatments (kg.) weight (g.) (kg.) weight (g.)

req [ T [ Teq | T | Teq | T | Teq | T

- 1 % N completely via

1r 1.6 TAL | TAA VA Ao e ™.
inorganic form
T- & % inorganic + sprayin
g praying VAl Ae e | rTee | AL 99 | e | Yo
tea compost
r- ¢ % inorganic N + ¢ %
VA AV | rPVe | TEVe | AT ne | e | TV

N via solide compost

£- ¢ % inorganic N + soil
VA 9.4 | rie | rers | oar e | rvie | rvas

addition of tea compost

6- ¢* % inorganic N + ¢ %

N via spraying tea compost A QA | rere | riEe | a6 A | FAL | 14
+S
1- 6 % inorganic N + ¢ %

AA WA | FALe | FAT. | 48 WA | rAe | Eke
N via solide compost + S
V- ¢ % inorganic N + soil

Ao A VL | Ve a1 ) FALe | NG

addition of tea compost + S
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New L.S.D at ¢ % NV NV To. Tr. Y A K K

S = Strains of bacteria namely Azospirillum sp.& Bacillus megaterium& Bacillus
cerculanse.
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Table 1: Effect of inorganic, organic and biofertilization on the
average berry weight (g.) and total soluble solids % in
the grapes of Superior and Flame seedless grapevines
during Y:+% and Y+« seasons.

Superior cv. Flame seedless cv.
Inorganic, organic and Av. berry Av. berry
biofertilization weight (9.) T.S.S% weight (g.) T.S.S%
treatments Feq | Tl | Toq | T | Teq | o | Teq | oo

- 1 9% N completely via
. IARE wa W) r.ra rry .. Wr

inorganic form

T- & % inorganic + spraying
T rre Wy W R T.L6 i%3 w3

tea compost

- ¢ % inorganic N + ¢ % N
r.er .8 [\ 9. .4 r.a1 WA 9.

via solide compost

£- ¢ % inorganic N + soil
1300 o Y VC O VN e O s VL R & Y B S

addition of tea compost

6- ¢ 9% inorganic N + ¢ % N
rAL | rav 9.6 Too T.V4 T\ [RRY T

via spraying tea compost + S

1- 6+ % inorganic N + ¢ % N
FAT | rQ | Ter | Te1 | TAT | TA% | Tef | TeA

via solide compost + S

V- ¢ % inorganic N + soil
FVE | PV | ®A | T | TAS | TAAN | Tee | Tor

addition of tea compost + S

New L.S.D at 6 % o9 .09 oof oof .09 o9 oo oof

S = Strains of bacteria namely Azospirillum sp.& Bacillus megateriumé& Bacillus
cerculanse.
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Table V: Effect of inorganic, organic and biofertilization on the
percentage of total acidity in the grapes and
dehydrogenase activity p TPF/ Y g. soil of Superior and
Flame seedless grapevines during Y+«+«% and Y:\-:

seasons.
Superior cv. Flame seedless cv.
Inorganic, organic Dehydrogenase Dehydrogenase
and Total - activity n PR | T tivity y TRF/
biofertilization acidity % _ acidity %
g. soil/ Y hr g. soil
treatments
red | Top T4 T s | T X5 T
- 1 % N completely
NI | SNTY | ey X0 SNTe | ATV | eoT] o
via inorganic form
r- ¢ % inorganic +
VO I VL B B T U CO R AV, S (0 C ) o IR U +496
spraying tea compost
- & % inorganic N + ¢
D2 A G A -104 Sl | T e T

% N via solide
compost

£- ¢ % inorganic N +

soil addition of tea fATe | orT +199 «raq VA | ATV | e TaY [Nk

compost

6- ¢ % inorganic N + ¢+

% N via spraying tea | "V | “0A3 | eEi6 | n£10 | w0h | eedT | g | 070

compost + S

1- ¢ % inorganic N + ¢

% N via solide | “081 | “OTT | <ATT | AVE | e | e | eQTT | -8AT

compost + S

V- ¢ % inorganic N +

soil addition of tea +OVE | +.000 +.818 +.476 s ALV | 0LL Ur LR
compost + S
New L.S.D at ¢ % 0T | eoTA 10 o oir ofe | T o0L0 OA
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S = Strains of bacteria namely Azospirillum sp.& Bacillus megaterium& Bacillus
ceraulanse.
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Impact of inorganic n and compost enriched with bacterial strains
on seedless grapevines
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