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ABSTRACT

Crimson seedless grapevines were fertilized with the suitable
N (A+ g N/ vine/ year) either completely via inorganic form or at
Yo to Ve 9% inorganic N plus plant compost enriched with one of
microorganism strain. Seven microorganism strains namely
Bacillus polymyxa, actinomyces, Spirulina plantensis, EM,
Azospirillum sp, Bacillus circulanse and Azotobacter vinelandii were
used during Y+«YY and Y+«\Y seasons. The study focused on
examining the effect of these N management on growth, vine
nutritional status and fruiting of the vines.

Results showed that reducing inorganic N percentage from
‘++ to ¢+ % and increasing percentages of the enriched plant
compost with microorganisms caused a gradual promotion on
main shoot length, leaf area, leaf N %, berry setting %o, yield and
cluster weight. Berry weight, red coloured berries %o, leaf content
of P & K, Mg, plant pigments, T.S.S %, total sugars %, T.S.S/
acid, dehydrogenase activity, the amount of COy, total counts of
bacteria in the soil gradually enhanced with reducing inorganic N
from Y++ to Y % and increasing the enriched compost
percentages from «.:» to V¢ %. Enriching plant compost with
actinomyces, Bacillus polymyxa, Spirulina plantensis, Bacillus
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circulanse, Azospirillum sp, Azotobacter vinelandii and EM, in
ascending order was very effective in this respect. Negative effects
on fruiting were observed with using inorganic N at percentages
lower than ¢+ % of the suitable N.

Fertilizing Crimson seedless grapevines with N at A+« g/ vine/
year via ¢+ % inorganic N plus ¢+ % compost enriched with EM
was suggested to be beneficial for improving yield quantitively and
qualitatively. At the same time this treatment reduced the problem
of uneven colouration of clusters and pollution of the berries with
nitrite.

INTRODUCTION

Crimson seedless grapevine cv. become the preferred red
seedless grape in supermarkets worldwide because of their
exceptional shelf life. Berries of such cv. have a very distinctive,
sweet, juice, flavour and elongated and pal pink berries. Also, grapes
have a higher sugar content, with half as glucose and half as fructose.
Grapes also, contain adequate amounts of potassium, vitamin A and
dietary fiber (Passingham, Y+ +¢). Such grapevine cv. is considered a
prime and popular grape cv. successfully grown under Egypt
conditions. It pruns with cane system. The dangerous drawback of
such grapevine cv. is the uneven colouration of clusters as well as the
poor berry setting % (Jakson, Y3AA). Such defects greatly declined
marketing of this cv. in the local and foreign markets. Adjusting the
amount of N in vineyards as mentioned by many authors and
pomolgists was found to control growth and alleviate the undesirable
phenomena occurred in berry characteristics (Weaver, )iVY1). Many
trials had shown the important of organic and biofertilization as a
partial replacement of mineral N in fruit orchards (Kannaiyan, ¥+ +Y).
Controlling the uptake of N by organic and biofertilization was
accompanied with enhancing yield quantitively and qualitatively as
well as checking undesirable phenomena and environment pollution
(Dahama, Y449),

Previous studies confirmed the beneficial effects of controlling
the uptake of N by using organic and biofertilization on fruiting of
grapevines cvs. All studies advised to use N through all sources i.e.
inorganic, organic and bioforms (Seleem- Basma and Telep, Y+ +A;
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Eman et al., Y++A; Madian, Y+)+; Uwakiem, Y+)); Abada et al.,
Y+V+; Abd EI- Hameed et al., Y+)+; Abd El- Aziz, Y+)); Ahmed et
al.,, Y*YYa and Y+ Yh).

The goal of this study was examining the effect of different
proportions of inorganic N as well as plant compost enriched with
some microorganisms on yield and quality of Crimson seedless
grapevines. Selecting the Dbest mineral N proportion and
microorganisms applied with plant compost that responsible for
enhancing yield and berries quality was considered as another target.

MATERIALS AND METHODS

This study was carried out during Y+ V) and Y+ )Y seasons on Y¥Y
uniform in vigour - years old Crimson seedless grapevines (own
rooted). The vines are grown in clay soil and planted at Y x ¥ meters
apat in a private vineyard located at Matay district, Minia
Governorate. The chosen vines were irrigated with surface irrigation.
Winter pruning was done at the middle of Jan. by using cane pruning
method with Gable shape supporting system leaving VY eyes/ vine (on
the basis of six fruiting canes x ten eyes + six renewal spurs x two
eyes).
Table Y: Analysis of the soil at the trial location:

Constituents Values
Sand % R
Silt % 180
Clay % A
Texture : Clay
pH (Y:Y.° extract) DV
E.C (V: Y.® extract) (mmhos/ Y\ cm Y¢° C) AR
CaCOr % ARA
Total N % TV
Available K (ammonium acetate, ppm) TEa
Available P (Olsen method, ppm) 1o

All the selected vines received regular horticultural practices
expect those dealing the application of inorganic, organic and
biofertilization.

The present work included the following twenty two treatments:
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. Application of the suitable N (A+ g N/ vine/ year) completely via

inorganic N ammonium sulphate (Y +.7 % N) (YAA g/ vine).
Application of Yo % of the suitable N via inorganic form (Y% g
ammonium sulphate/ vine) + Yo % plant compost (Y. % N)
enriched with Bacillus polymyxa ().+ kg compost/ vine).

. Application of Yo % of the suitable N via inorganic form (Y)Y g

ammonium sulphate/ vine) + Ye % plant compost enriched with
actinomyces (V.+ kg/ vine).

. Application of Ye % of the suitable N via inorganic form + Y¢ %

plant compost enriched with Spirulina plantensis (V.+ kg/ vine).

. Application of Ye % of the suitable N via inorganic form + Y %

plant compost enriched with EM (effective microorganisms) (A
g/ vine).

. Application of Ye % of the suitable N via inorganic form + Ye %

plant compost enriched with Azospirillum sp (A%« g/ vine).

. Application of Y % of the suitable N via inorganic form + Y° %

plant compost enriched with Bacillus circulanse (A% + g/ vine).

. Application of Ye % of the suitable N via inorganic form + Y¢ %

plant compost enriched with Azotobacter vinelandii (A9 + g/ vine).

. Application of ¢+ % of the suitable N via inorganic form (V3¢ g

ammonium sulphate/ vine) + ©+ % plant compost (Y.+ kg/ vine)
enriched with Bacillus polymyxa.

.Application of ©+ % of the suitable N via inorganic form + ¢+ %

plant compost enriched with actinomyces (Y.« kg/ vine).

.Application of ¢+ % of the suitable N via inorganic form + ©+ %

plant compost enriched with Spirulina plantensis (Y. kg/ vine).

VY. Application of @+ % of the suitable N via inorganic form + ¢+ %

plant compost enriched with EM (1.1 kg/ vine).

VY. Application of ©+ % of the suitable N via inorganic form + ¢+ %

Ve

plant compost enriched with Azospirillum sp (V.Y kg/ vine).
Application of ©+ % of the suitable N via inorganic form + ©+ %
plant compost enriched with Bacillus circulanse (V.Y kg/ vine).

Yo, Application of ©+ % of the suitable N via inorganic form + ¢+ %

plant compost enriched with Azotobacter vinelandii (1.V kg/ vine).
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V1. Application of Yo % of the suitable N via inorganic form (YVv4 g
ammonium sulphate/ vine) + Ye % plant compost (Y.« kg/ vine)
enriched with Bacillus polymyxa.

VY. Application of Ye % of the suitable N via inorganic form + Vo %
plant compost enriched with actinomyces (. kg/ vine).

YA, Application of Ye % of the suitable N via inorganic form + Yo %
plant compost enriched with Spirulina plantensis (¥.+ kg/ vine).

V4. Application of Ye % of the suitable N via inorganic form + Yo %
plant compost enriched with EM (Y.¢ kg/ vine).

Y+, Application of Y° % of the suitable N via inorganic form + Yo %
plant compost enriched with Azospirillum sp (Y.1V kg/ vine).

Y. Application of Yo % of the suitable N via inorganic form + Vo %
plant compost enriched with Bacillus circulanse (Y.1V kg/ vine).
YY.Application of Y° % of the suitable N via inorganic form + Yo %
plant compost enriched with Azotobacter vinelandii (Y.1V kg/

vine).
Each treatment was replicated three times, two vines per each.

Table Y: Analysis of untreated plant compost:

Character Values
Moisture % AR
pH (V:Y.° extract) TAY
E.C (): Y.® extract) (mmhos/ Y cm Y¢° C) DEN
O.M. % (e
Total N % CY
Total P % 1h.e
Total K % AR

Available micronutrients (ppm)

Fe (ppm) 1V ve
Mn (ppm) AL
Cu (ppm) VA
Zn (ppm) TYAL

Preparation of plant compost enriched with biofertilizers:
Different layers of plant wastes namely leaves of bananas
(¢++ kg), old Farm yard manure (F.Y.M.) ()+++ kg), clover ()+-
kg) and clay (V- kg) and one of the seven biofertilizers ©+ ml
Bacillus polymyxa containing ) +x)+" cell, ©+ ml actinomyces, °+ ml
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Spirulina plantensis containing Y:x):' cell, ©+ ml Effective
microorganisms containing ©+ ml Azospirillum sp containing Y +x)+"
cells, ©+ ml Bacillus circulanse containing Y+x)+" or Azotobacter
vinelandii containing) + x)+" cells were put above ground in pile with
area of ¥ m length, ¥ m width and Y.© m height. Afterwards, pile
components were stirred repeatly every one week with adjusting
moisture content till they ripened where temperature was lowered.
These types of enriched composts were analyzed and used.

Table ¥: Analysis of different types of compost:

Values
Types of compost (?)/I\/I N% | P9% | K%
0

Compost enriched with Bacillus polymyxa 1.0 Yoo oy v
Compost enriched with actinomyces T Yoo Y Yy
Compost enriched with Spirulina plantensis AR Yoo Yo A
Compost enriched with EM 1o, Y.o. b KT
Compost enriched with Azospirillum sp AR Y.Ye YA ye
Compost enriched with Bacillus circulanse AR Y.Ye N Ay
Compost enriched with Azotobacter vinelandii A Y.Ye v oy

All types of compost were applied once after winter pruning in
large higs beyond the trunk of each vine. Mineral N fertilizer was
spitted into three unequal batches, ©+ % at growth start (\* of April),
Yo 9% just after berry setting % ()* week of June) and Y° % at one
month later (' week of July). Complete randomized block design
was adopted.

Main shoot length (cm.) and leaf area (cm') (according to
Ahmed and Morsy, Y24) were recorded at the middle of July during
both seasons.

Twenty leaves picked from the leaves opposite to the basal
clusters for each vine (according to Balo et al., Y 3AA) were selected
for determining plant pigments (in the first leaves) namely chlorophyll
a & b, total chlorophylls and total carotenoids (mg/ Y++ g F.W)
(according to Fadl and Sari EI- Deen, Y4YA). Dried petioles were
saved for determining of N, P, K & Mg (as percentages) and Zn, Fe,
Mn and Cu (as ppm) according to the method that outlined by
Chapman and Pratt () 47e).
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Berry set % was calculated by dividing the number of attached
berries/ cluster by total number of flowers (attached fruitlets +
dropped flowers + dropped fruitlets in the bags) and multiplying the
product by Y« .

Harvesting took place when T.S.S/ acid in the berries of the
check treatment reached at least Y°: Y (middle of Sept.) (according to
Weaver, Y4V1). Yield expressed in number of clusters/ vine and
weight (kg.) was recorded.

Five clusters from each vine were taken at random for
determination of cluster weight (g.), berry weight (g.), red coloured
berries % (by dividing number of red berries by total number of
berries/ cluster and multiplying the product by Y:+), T.S.S %, total
sugars % (Lane and Eynon, Y412), total acidity % (as g tartaric acid/
Y+« ml juice) and T.S.S/ acid (A.O.A.C., Y349),

At the end of the study, the amount of COY (mg/ -+ g soil,
(Paul and Clark, Y24%), dehydrogenase activity (4 TPF/ Y.+ g soil/
one hour) (Casida et al., Y47¢) and total counts of bacteria (V.+ g soil)
(according to Cochran, Y4e+ and Abd EIl- Malek and Ishac, Y31°)
were determined. Nitrite (ppm) in the juice was determined (according
to Ridnour- Lisaetal., Y+++).

Statistical analysis was done according to Mead et al., () 94Y).
Comparisons between treatments means were made by using new
LS.Dat:..-°.

RESULTS AND DISCUSSION
V- Growth characters:-

It is clear from the data in Table (£) that varying percentages of
inorganic N and plant compost enriched with various microorganisms
had significant effect on growth characters. Fertilizing the vines with
the suitable N (A« g/ vine) through ©+ to Ve % inorganic N plus
compost enriched with different microorganism at Yo to °+ %
significantly stimulated the leaf area and shoot length in comparison
to supplying the vines with N completely via inorganic from or using
inorganic N at percentages lower than ¢+ % (Y° %). Using N
completely via mineral N was superior than using N via mineral N at
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percentages lower than ¢+ % in enhancing such two growth
characters. A significant reduction was observed with using N via
mineral N source at Yo %. Combined application of N through
inorganic N at ©+ to Yo % plus compost enriched with
microorganisms surpassed the application of N via mineral N alone.
Varying microorganism applied with plant compost had significant
effect on such two growth traits. In ascending order enriching plant
compost with actinomyces, Bacillus polymyxa, Spirulina plantensis,
Bacillus circulanse, Azospirillum sp, Azotobacter vinelandii and EM
was significantly very effective in stimulating growth characters.
Fertilizing the vines with N through ¢+ % inorganic + plant compost
enriched with EM at ¢+ % gave the maximum values. The lowest
values were recorded with using N via Ye % inorganic N + plant
compost enriched with actinomyces at Ve %. These results were
similar during both seasons.

The beneficial effect of organic and biofertilization on improving
soil fertility in terms of reducing soil pH and salinity as well as
enhancing organic matter, natural hormones, antibiotics, plant
resistant against various diseases and the availability and uptake of
nutrients could explain the present results (Dahama, Y%%% and
Kannaiyan, Y« +Y).

These results are in harmony with those obtained by Ahmed et
al., (Y+YYa)and (Y+)Yb).

Y- Leaf content of N:-

Data in Table (¢) showed that supplying the vines with N
through ©+ to Ye % inorganic N along with application of plant
compost and microorganism significantly enhanced leaf content of N.
Application of N completely via inorganic form or using N at
percentages lower than ©+ % even with application of biofertilizers
resulted in lower values. The application of N as mineral source at
Vo« 9% of the suitable N significantly stimulated N when compared
with using N at mineral source at percentages lower than Y¢ %. In
ascending order, the efficiency of microorganisms applied with plant
compost on enhancing leaf content of N could be arranged as follows,
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actinomyces, Bacillus polymyxa, Spirulina plantensis, Bacillus
circulanse, Azospirillum sp, Azotobacter vinelandii and EM. The best
microorganism was EM, followed by Azotobacter vinelandii.
Actinomyces occupied the last position in this respect. Using N via © -
% mineral N + compost enriched with EM at ©+ % effectively
maximized leaf N content. The lowest values of N was recorded with
supplying the vines with N through Y° % mineral source + Y2 % plant
compost enriched with actinomyces. Similar results were observed
during both seasons.

The beneficial effect of using organic and biofertilization on
enhancing the leaf content of N was mainly attributed to their positive
action on increasing N fixation and the availability of N (Dahama,
Y444 and Kannaiyan, Y« +Y).

The results of Uwakiem (Y+Y)) and Ahmed et al., (Y:)Yc)
emphasized the present results.

¥- Leaf content of P, K, Mg, Zn, Fe, Mn, Cu and pigment:-

It is clear from the data in Tables (¢ & °) that application of N
through Yo to Ve % inorganic along with all plant composts enriched
with microorganisms at Y° to Ve % significantly enhanced nutrients
in the leaves (P, K, Mg, Zn, Fe, Mn and Cu).Also, plant pigment was
supported in relative to using N completely via inorganic form. The
stimulation on these mineral and organic nutrients was associated with
reducing inorganic N form Y++ to Yo % and at the same time
increasing  percentages of plant compost enriched with
microorganisms from +.+ to Ve % from +.+ to V°.+ %. The promotive
effect of the seven microorganisms applied with compost on these
nutrients was arranged as follows in ascending order actinomyces,
Bacillus polymyxa, Spirulina plantensis, Bacillus circulanse,
Azospirillum sp, Azotobacter vinelandii and EM.

Fertilizing the vines with N as Y° % inorganic N plus Ve % plant
compost enriched with EM at Ve % effectively maximized these
nutrients. The minimum values were recorded on the vines that
received N completely via inorganic form. Similar results were
declared during both seasons.
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Table ¢: Effect of inorganic N and compost enriched with different
microorganisms on leaf area, main shoot length and leaf
content of N, P, K, Mg and Zn of Crimson seedless
grapevines during Y+ 'Y and Y+ Y seasons.

Main
Leaf area shoot Leaf Zn
. Leaf Mg
(cm’) length Leaf N % Leaf P % Leaf K % o (ppm)
(]
Treatment (cm.)
- > - > - > - > - > - > - >
> ” > > > > > > > > > > > >

\++ % inorganic fertilizer Yed o [ WY e e [ Ve Y [ Yeva | oy 1a \ Ao RN AN AR R V.0 ‘o o ov Y
Vo % inorganic+Y® % compost B. polymyxa | VYY.¥ [ WYY [ ey [ [ v YA Ve | Y | v ey |y | et | vey | egy | coY
Ve 9% inorganic+Y® % compost actinomyces | M.+ [ VY€ [ V280 [ Ve8] ave | VAY | LY | VYV vog | v | ey | ey
Ve 9% inorganic+Y® % compost S. plantensis | VY.Y [ VYEY [ WVYY FNY L] Y AY ) AT AR AL RES VEY +.OA v0f | o1 Y | ovy
Ve 9% inorganic+Y® % compost EM S e [AYY Y Ay Y[ Yo [ oYy [ XA [ oexy [ ave | YA | et | vte | oAy | o
Ye 9% inorganict¥e %  compost

NAr v [yvge [ vy | Yooy | Y. LYY O[T YAY | Yoo | wav | ved | ed | e
Azopspirillum
Ve 9% inorganictY¥® % compost B.

AREICH RN IR TR IARA A ) .40 Yot DR A ). 00 V€A A o1 oA Y 09 ¢
circulanse
Ve 9% inorganictY¥® % compost A.

MAA[IYe o [T a [ vy Yoy | Yyt | owxe | ooxy | vy VAY | Ay e
vinelandii
°. 9% inorganic+Ye % compost B. polymyxa [ YY£) [ VYo X [ AYYL [AYY AL Y¥e | Yev | ove | ave [ )4, VAV | ey | e | e | vy
©+ % inorganic+Y® % compost actinomyces | YYY.A [ YY£.. [AYLV [ AYY 0| Y Y4 Y.YA (AR AR VLAY AR A (A LAV TEe ] oY
°+ % inorganic+Y® % compost S. plantensis | YYT.Y [ YYV.Y [ YYEY [ VYo o | Y.£) Y.o. (AR AR V.40 VAN Ve AL A | T8
.+ 9% inorganic+Y® % compost EM AYAY [ WYY | IYVY [ VYA Y.V Y. Ao R .0 Y.\e Y.oA AT AY Yy ¥ YA Y
o % inorganictYe® %  compost

YYA [ aYa YTy [ avra] Yoo [ vt | eev | vgg | Yoo | VAA | v A YT VY Y | vre
Azopspirillum
°« 9% inorganict¥® 9% compost B.

YYVY [AYAN [ VYo o [ VYo A Y.EA | Yot | g il | Yo YAY | ey [ ey v | oy
circulanse
°+ 9% inorganictY® 9% compost A.

YA [Fe oy [avve [ aYva ] YR | YYA | gt | ovge | oY | Yy | v AY | v YA | ves | vy
vinelandii
Yo 9% inorganic+Y® % compost B. polymyxa | Y+ [ Vo)X [ AAY | 44 V.61 )0 .00 Vo8 YY. Y.YY . Ay CAA LAY L ] AYA
Y % inorganic+Y° % compost actinomyces 904 LR Yy LN V.6 you .ov .0 YY) ARE A4 CAS [ A [ AY
Ye % inorganic+Y® 9% compost S. plantensis | Y++.3 | Y+Y.o | AV | 490 | ) o) Vo coA ey oYY oYY LAY [ | Ao ALY
Y© 9% inorganic+Y e % compost EM VY [ Yevr | veg [ yega | oy vy [ vy A eaA [ oyay | oyen | vav | eAay [ de. | oAy
Ye 9% inorganictY® %  compost

VoYX [ eE X [ Yoy Y vy | ved [ vaA [ vt | ey [ yeo | vey | vde | vae | 4 | Ay
Azopspirillum
Ye 9% inorganict¥® 9% compost B.

[ S B T 0 T I T I TR B I -Y- ).te RS e Y.£Y Y.r v At A AV v | AALS
circulanse

SRR




Application of plant compost enriched with some microorganisms

Yo 9% inorganic+Y® 9% compost A.

Yoo o [ Ve YTy [y ee | v | oy ve A e | Yoo | YA | van CAY | oAy, 4y
vinelandii
New L.S.D at ® % v oA DA% A vt v Y vy vy e Y oY Y \. VY

Table e:

Effect of inorganic N and compost enriched with
different microorganisms on the leaf content of Mn, Fe
and Cu as well as some plant pigments of Crimson

seedless grapevines during Y+ 'Y and Y+ \Y seasons.
Total Total
Chlorophyll | Chlorophyll L
Leaf Mn Leaf Fe Leaf Cu p\y p\y chlorophylls | carotinoids
(ppm) (Ppm m a(mg/Vee | b(mg/) . mg/ )« - mg/ \
pp ppm) (Ppm) EW EW (mg/ Vg | (mg/deeg
gFW) gFW) F.W) F.W)
Treatment
- > - > - > - > - . - . - .
- > > - > - > > > > > > > >
. 0, i i
Yoo % dnorganic | aqy foqu L v | vea [ ove | v vy [y | oxa | vy [ aes [vex [ va | ova
fertilizer
0 05 | I o 0
Ve % dnorganict¥® 9% | v | gy a [ v [ava [ vy [ oo [oave | oer | ova [ vea | [ vy | v
compost B. polymyxa
e 05 i i o 0
Ve % inorganic+¥e % | o 5 | 5y ¢ | vve | tve | va | vy | v | vy | v vie | vee | vov | Yy | v
compost actinomyces
e 05 i i o 0
Ve % inorganic+¥e 96 | e o | qg ¢ | wge [ e | va | v | A | vy | ova | va [ e [ana | v | vy
compost S. plantensis
e 05 i i o 0
Ve % dnorganicte % |y | yyq | via | vre | ve | g | va | vy | ea | e | v [ vy | vy | v
compost EM
0, i i 0,
Ve % dnorganict¥® % | gy |y f v [ [ [ ey [y [oavn [ ey | ee | vie | v | ve | v
compost Azopspirillum
0, i i 0,
Vo 9% Inorganict¥® % | w, | qqL | veq | vte | YA | v | vve | ava | ova [ ey [aea | v | v | vy
compost B. circulanse
0 05 | I o 0
Ve % inorganic+¥e % | 4\ | qq v [ qqg [ vt | vy | va | ave | are | e sA v Ay | va | re
compost A. vinelandii
o+ 0p i i o 0
% inorganic+¥e 9% |\, | vea | vea | vea | va | e | vy [ vex | ex | oo | vae | vav | vy | e
compost B. polymyxa
o+ 0p i i o 0
% inorganic+¥e 9% | \y o | vrg | vrg [ vee | vy | oex [ v | ara | e o | YA | vax | va | vaA
compost actinomyces
o+ 0p i i o 0
%0 InorganictYe % | oy | ya | val | vve | v | ee [ v [ aee | e | ea | vy | vy | v | oex
compost S. plantensis
o+ 0p i i o 0
% inorganic+¥® % |y q | av. [ ava [ ara | et [ ey [ ven [ vea | e | vy [ vva | vey | e | £
compost EM
« 0 i i 0,
o« Y inorganic+Ye 9% |\ | yaa [ vaa | vaa | sy | ea | vee | ver | o1 e | Yoo | A ra | te
compost Azopspirillum
v 05 | I )
Yo inorganic+¥e % | vy x| vy [ wyve [ val | e | et [ e | vea | ea | oty | vaa | vy | v | e
compost B. circulanse
v 05 | I )
Yo inorganic+Ye % | | a gl ava [ ava | ge | e | ven [ vee | e | vy | v [ vva | va | ey
compost A. vinelandii
e 045 i i o 0
e % inorganictYe 9% | o | axq [ At | avy | ey | ea | ven | vve | AL AY |y | YA | g | o
compost B. polymyxa
e 045 i i o 0
e % inorganic+Ye % |\ 1 oy [ ae. | At | e | et | ver | vy | ve | va | yva | vel | ex | ox
compost actinomyces
e 045 i i o 0
Yo % inorganic+Ye % |\ | aaL [ aa | e | oo |ty vt | Al an | e | ven | vea | g | ey
compost S. plantensis
© 05 | I L)
o % inorganic+Y? 9% | 4y | s | aey | axy | e | vy | ovar | vax [ e | vy | vay | vaa | ea | 1a
compost EM
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e 05 i i o 0
Yo % inorganic+¥® % | oy o | ayv ¢ | qve [ are | sa | e | v [ava | as | aa | vie | v | ey |
compost Azopspirillum

9% i i 0,
e % inorganic+Ye % | o | q.n [ ava | ava | ey | ar | via | ave | 4. | ar | veu | via | 6. | ea
compost B. circulanse

9% i i 0,
e % inorganic+¥e 9% | qe | q¢ . | qga | aca | . | vt | oave [ vae | a4 | vex | yve | var | oo | 1o
compost A. vinelandii
New L.S.D at ® % () ‘Y V.. B oY oY A oY A A A A oY Y
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The beneficial effect of organic and biofertilization on enhancing
soil fertility and lowering soil pH effectively enhanced uptake of
nutrients and building of pigments which may explain the present
results. The higher own content of organic fertilizers from different
nutrients could give another explanation.

These results are in agreement with those obtained by Abada et
al., (Y+VY)and Ahmed et al., (Y+)Ya).
¢- Berry set, yield and cluster weight:-

Data in Table (1) obviously show that using N through -+ to Vo
% inorganic N plus Ye to ©+ % plant composts enriched with various
microorganisms significantly improved berry setting %, yield
expressed in weight number of clusters/ vine and cluster weight in
comparison to using N completely via inorganic form or when mineral
N was applied at percentages lower than ©+ %. Using N as Y° %
inorganic N plus Y % plant compost enriched with any
microorganism significantly reduced berry setting %, yield and cluster
weight comparing with using N completely via inorganic form.
Enriching plant compost with actinomyces, Bacillus polymyxa,
Spirulina  plantensis, Bacillus circulanse, Azospirillum sp,
Azotobacter vinelandii and EM in ascending order was significantly
very effective in improving the berry setting %, yield and cluster
weight. The best three biofertilizers applied with compost were EM,
Azotobacter vinelandii and Azospirillum sp.

A significant decline on the berry setting, yield and cluster was
observed with reducing percentages of inorganic N form from ©- to
Yo 9% even with the application of different plant composts. The
present treatments had no significant effect on the number of clusters
per vine in the first season of study. The best results were revealed
with using the suitable N through ¢+ % inorganic form plus ©+ %
plant compost enriched with EM. Under such promised treatment,
yield reached 4.7 and Y).¢ while was the lowest (7. and 1.7 kg.) in
vines treated with N via Yo 9% inorganic + Y % plus compost
enriched with actinomyces during both seasons, respectively. These
results were true during both seasons.
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Table %: Effect of inorganic N and compost enriched with
different microorganisms on berry setting %, yield,
number of clusters, cluster weight, berry weight, red
coloured berries % and T.S.S % in the grapes of
Crimson seedless grapevines during Y+VY and Y:\Y

Red
Berry No. of . Cluster Berry
. Yield/ - - coloured
setting clusters/ . weight weight . o
o : vine (9.) berries TSS%
% vine (9) (9) %
Treatment
B N D T R P
> > > >~ >~ > > > > > > > > >
\++ % inorganic fertilizer q.0 QA [ YV [ YY ] Vg AY [ Yol | Y | YA [ Y VY [ oV e | oV T [ YA [YAY
9% i i 0,
Ve % inorganic+¥e % compost |y, |y el xy [ van [ vy [ | va | vy [ vas [rva [ | v | vae [ aa
B. polymyxa
0, 1 1 0,
Ve % inorganic+Ye % compost | 4 |y, y | xy . fval [ v [ aa | v | vey [rar [ rva | aea o ax [ae
actinomyces
0, 1 1 0,
Ve % inorganic+Ye 9% compost |\« |y o vy [ xa. [ va | veo | vy | vy | vas [ var e | ter [vay | vae
S. plantensis
0, 1 1 0,
Ve % inorganic+Ye % compost |y v |y o vy [vv | ae [vxa| ey | rar | ey | vag|vel [vor|voo|v.y
EM
9% i i 0,
Ve % inorganic+Ye 9% compost |\, | vy fyy . feo [ oAy [y | rae | vas | vae | vaa | a [ty [yl [vor
Azopspirillum
9% i i 0,
Ve 9% inorganic+¥® % compost |y, 5| yy | xy L vl [ Al [y [ eas | vvy | var | rat [ [avy [vae | vaa
B. circulanse
9% i i 0,
ve @lnorggnlcﬂ‘ % compost |, | MY E LYY o Yo [ AE OV A Eee | FAY [ YAA| YA [ VY VY Y[ YLY | Yo
A. vinelandii
« 0 i I 0,
°+ % inorganic+Ye % compost | yv | yy x| vy [vr. | aa [vr. | gee [ vas [y ] | vas | vay v vy
B. polymyxa
o+ 0p i i e 0
% inorganic+Ye % compost | yy | yya |y [vr. | aa [ar [ ger [var [ eae | rav]vie vy [ voa] v
actinomyces
0. 0p i i e 0
% inorganic+Ye 9% compost | \x ¢ | vy o | vy [rr | 4. | v | ey [ gen [ e [ ey [ aes A vy e
S. plantensis
7T i 0,
°+ % inorganic+Y? % compost | yx y | gy ¢ | vy |[vo. | an [vve | eve [ vyv [ex. | ear | At | Ava|vre|vra
EM
7T i 0,
©+ 9% inorganic+Y? % compost | v x| yyq|vy. |ve. | ag [vex | evo [ vy [ ero| e a|ar|aey | viv| vy,
Azopspirillum
7T i 0,
°+ 9% inorganic+Y? % compost | yy o | yy o | vy [ve. | ay [ve. | eve [ vy [y | eao|av. [ are|vra]vra
B. circulanse
« 0 i I 0,
°+ % inorganic+Y® % compost | yx x| vy [xy . |vo .| ao [vea| e | exx | eav|enre | as. [aoo| vy, |yry
A. vinelandii
05 i i e 0
Ye % inorganic+Ye % compost |,y | i | vy [vrl |y [ vy [evs [ ey [exa ] et | ave | aar | vra | vy
B. polymyxa
0, 1 1 0,
Yo % inorganic+Ye % compost |y | L vy [vye | e | v [ vre | vy [eve [ eav | ate [ Ane [ vrv ]| v
actinomyces
% i i 0,
"e 9% inorganic+Ye % compost |, | v |y |ve. | v [ ve [rve [ ey [ere [ exs [ ave | A | vry | vre
S. plantensis
Yo 0p | ictYe ©
Yo inorganic+¥e 9% compost | 4\ | q ¢ {yy. |vi.| ve | At [ vee | vev [eev [evaane [ At | ve. | vey
EM
Yo 0p | ictYe ©
Yo inorganic+Ye % compost | o | A a [y [xea | va | vy [ere [ vy [eee | evv [ aa | Aay [xryv ] ve
Azopspirillum
05 i i e 0
Y % inorganic+Ye 9 compost | v | A q vy [xel | v | vy [ e | ey [ err [ exy | ave [ara | v | ¥y
B. circulanse
05 i i e 0
Y % inorganic+Ye % compost | 4 | 4y vy [ve | v | Ay | vre | vvv [evt|ere | aar|ana|vra|vra
A. vinelandii
New L.S.D at ¢ % Y LY NS | e | e e N[N e e YA YAy | Y

SR




Application of plant compost enriched with some microorganisms

The positive action of organic and biofertilization on growth,
vine nutritional status, berry setting % and cluster weight surely
reflected on improving the yield.

These results are in concordance with those obtained by Madian
(Y+)+), Uwakiem (Y+ YY) and Ahmed et al., (Y+Ya).

¢- Some physical and chemical characteristics of the berries:-

Data in Table (1 & V) show that application of N through Y° to
Ve 9% inorganic form plus Ye to Ve % plant compost enriched with any
of the seven biofertilizers significantly improved quality of the
berries. The treatment increased berry weight, red coloured berries %,
total soluble solids %, total sugars %, T.S.S/ acid and reducing total
acidity % in comparison to using N completely via inorganic form
(Y++ % mineral N). The promotion was associated with reducing
inorganic N from Y.+ to Yo %. At the same time increasing
percentages of enriched composts from «.+ to Ve %. Using EM
followed by Azotobacter vinelandii with compost achieved the best
effect on coloured berries. Percentages of quality of the berries was
significantly increased from 1V % in the vines treated completely with
inorganic N. At the same time quality of the vines treated with N as
Yo % inorganic + Y° % compost enriched with EM was improved by
1Y % in the first season of study and from eV.1 % to Y.+ % in the
second one. The best results with regard to quality of the berries were
recorded with supplying the vines with their requirements from N via
Yo % inorganic form + Ve % plant compost enriched with EM.
Unfaourable effects on fruit quality were observed with using N
completely via inorganic form. These results were similar during both
seasons.

The effect of organic and biofertilization on enhancing uptake of
all nutrients particularly N, Mg and micronutrients surely reflected on
enhancing the biosynthesis of plant pigments and total carbohydrates
consequently advancing fruit maturity (Dahama, Y149 and Kannaiyan,
Youy),

These results are in harmony with obtained by Madian (Y+)+),
Abadaetal., (Y+)+)and Ahmed etal., (Y+ V).
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1- Nitrite in the juice:

Data in Table (V) show that all treatments comprised from the
application of N through inorganic and enriched composts
significantly had a reduction effect on nitrite content in the juice in
comparison to the vines that fertilized with N through inorganic form
only. The reduction on nitrite in the juice was associated with
reducing inorganic form of N and increasing the percentages of plant
compost enriched with the different microorganisms. The types of
microorganism applied with compost that responsible for producing
the minimum values was EM, followed by Azotobacter vinelandii.
The maximum values were presented on the vines that received N
completely via inorganic form. Similar results were obtained during
both seasons.

These results might be attributed to reduction in mineral N
uptake due to using organic and biofertilizers as a replacement of
Inorganic source.

These results are in harmony with those obtained by Abada et
al.,, (Y+)+)and Ahmed et al., (Y+YD).

V- Values of dehydrogenase activity, total counts of bacteria and
the amount of COy in the soil:

Data in Table (V) clearly show that dehydrogenase activity, total
counts of bacteria and the amount of COy in the soil significantly were
enhanced in response to application of N through mineral N plus plant
compost in comparison to application of N completely via inorganic
form. The promotion on such soil characters was significantly
associated with reducing inorganic N % and increasing plant compost
%. Enriching plant compost with actinomyces, Bacillus polymyxa,
Spirulina  plantensis, Bacillus circulanse, Azospirillum sp,
Azotobacter vinelandii and EM, in ascending order was very effective
in enhancing such characters. The maximum values were recorded in
the soil that treated with N via Y¢ % inorganic + Ve % plant compost
enriched with EM. Amending the soil with N completely via inorganic
N form gave the lowest values. These results were similar during both
seasons.
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Table V: Effect of inorganic N and compost enriched with

different

microorganisms
characteristics of the grapes and dehydrogenase
activity, total counts of bacteria, COY and nitrite in the
soil of Crimson seedless grapevines during Y+\\ and

Y« \Y seasons.

on

some

chemical

Dehydrogenase

Total

i - COr (mg/
Total Total Nitrite activity TPF counts of d
sugars % acidity % | T.S.S/ acid (ppm) (ng/ dwt g soil/ | bacteria() 1g'ry
Treatment Y hr) g soil/ V hr) | soil)
1 - = - T~ | = 1= = - p= N BT
> > > > > > > > > > > > > >
Y+ % inorganic fertilizer [ Y1) | YUY | VY [ o vYa Yo X [ Yo r [V A VYT [ ed | e Y VAT e
o 0 i I o 0
Ve % inorganic+Ye % v vval ey [ eaac v fyva oy [var ]| e | oA vyt vt | are | ver
compost B. polymyxa
Yo 0 i ictYe 0O
Yo InorganictYe 96 o v | yq o | L nag [Loras [ vy [ vre [y v aa | s | aes [ vt vyt [vva ]y
compost actinomyces
o 0O i i e 0
Ve % inorganict¥e 96|\ g |y L xe. | vvea | vae | e[ vav [ x| caa | e [ vt | vt [ ves e
compost S. plantensis
o 0O i i e 0
Ve % inorganic+¥e 9% | yy x| vy Al [enye [rey [ vra oy [y | cave | oaae [ vat | vt [y |y
compost EM
0, i i 0,
Ve % inorganic+Ye 96|y |y e | ay. v [rva vy [vee [ vea ] cave [ ooy | viet | vt iy [ave
compost Azopspirillum
o 0 i I o 0
Ve % inorganictYe 96|y |y |, av. | ars [rve [ vve [ vt [ ver | e | ey [viet [ viet [vey [vne
compost B. circulanse
o 0 i I o 0
Ve % inorganic+Ye 96|y | yyo | qie| . ave vy [vrr [ vey [ vre| vhee [ ooty | vet | vt [van [har
compost A. vinelandii
0. O i i e 0
% inorganic+¥e 96| \\ x| ya oL say | ae | voo | voo [ vav ] ea | vy | ey [ At [ art vy | ver
compost B. polymyxa
o v) i i Yo 0,
% inorganic+ Y ya [ vax | oo | ool vo | vey v er|vav] vhvae | vvaa | ALt | At [vva ] vrey
compost actinomyces
o v) i i Yo 0,
% inorganic+ Y yao [ vav|eom|onav|viy | voa]van | vag| vxoo | vxte | Ax | Art [vea| vy
compost S. plantensis
. 0, i i 0,
e+ % inorganic+¥® 9% | yq 5| yay|.ov.|.ova|vae|rae | veo | vy | cxar | exay | At ant [rr | vee
compost EM
e G i i o 0
% inorganic+¥e 96| g | yq ¢ | on | ot v | rvor [ ave [ ear | ey | ewey | At [ At [ val vy
compost Azopspirillum
LN v) i I Yo 0,
% inorganic+ P lyav | va | vone|voto|via|var|ean | ovr| cxas | cxao [ axt | At [ vy | vae
compost B. circulanse
o. O i i e 0
% inorganict¥e 96| \q v | yq o | ovy | v eat [ A [ Fan oo [ ey vrre [ ores | aet | At vy | rye
compost A. vinelandii
Yo 0p | ictYe O
% inorganic+ Pl xix [ veo|vone | vove [ eva [ eealoro | vxv] v | veon | axt [ AT [ va | van
compost B. polymyxa
Yo 0p | ictYe O
Y inorganictYe 9| ¢ |y v | any | ove [ geo | tee [vge | owv | vere | eeve | et [ At [y | vvr
compost actinomyces
Yo 0O i I Yo 0,
Yo inorganictYe %6 | | v,y | st | e | ey [ eva | ewe | e | ceay [ ey vty va [ ey
compost S. plantensis
o 0 i I o 0
Yo % inorganict¥e 96|y q vy | .oy |eoxe [evy | gto [ ey | voay | vote [heat[veat g | on
compost EM
o 0 i I o 0
Yo % inorganictYe 96|y | vy y | oss| oo | ere| vy | xo [ vav | core | vose [hert|ve et e | o
compost Azopspirillum
o 0 i i e 0
Yo % dnorganic+Ye 90|y i lvy | oos [ vt fevy | evr | oxal x| vonn [ eore [y vt ey | eva
compost B. circulanse
o 0 i i e 0
Yo % inorganic+¥e 96|y x|y y| .ot | oo [ery | v | vy | o] vooe | vone [ vent[ vt e | eve
compost A. vinelandii
New L.S.D at © % RC 2 2N ISR 'Y R T2 IR IS PR R BT PR T S TR AU
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This results might be attributed to the positive action of organic
and biofertilization in enhancing microflora activity and making soil
pH favourable for such microorganisms (Dahama, Y%4% and
Kannaiyan, Y« +Y).

These results are in harmony with those obtained by Ahmed et
al., (Y+YYa)and (Y+)Yb).

As a conclusion, it is advises to supply Crimson seedless
grapevines with N via ©+ % inorganic N plus ¢+ % plant compost
enriched with EM for improving productivity as well as alleviating the
uneven colouration of clusters and juice pollution.
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