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Abstract

During 2015 and 2016 seasons, Red Roomy grapevines were fertilized with
three organic manures (Poultry manure, Plant compost and Farmyard manure)
enriched with Spirulina platensis algae as a partial replacement of 25 to 75% in-
organic N. The merit was detecting the best source of organic N enriched with
Spirulina platensis algae applied with inorganic N that responsible for producing
higher yield with better berries quality.

Replacing 50% of inorganic N by 50% organic manures enriched with Spi-
rulina platensis algae at 20 ml/vine was enhancing growth, yield and cluster
weight on the other hand replacing 75% of inorganic N by 75% organic manures
enriched with Spirulina platensis algae at 40 ml/vine gave favourable effects on
vine nutritional status, berries colouration and quality of the grapes. Percentage
of shot berries was greatly declined by using N as 25% inorganic N plus 75% or-
ganic manures enriched with Spirulina platensis algae at 40 ml/vine. In descend-
ing order, the best organic manures in this respect were poultry manure, Plant
compost and Farmyard manure.

For enhancing growth and yield of Red Roomy grapevines, it is suggested
to supply the vines with N (60g/vine/year) through 50% inorganic N + 50% poul-
try manure enriched with Spirulina platensis algae at 20 ml/vine/year. Fertilizing
the vines with N as 25% inorganic N + 75% poultry manure enriched with 40 ml
Spirulina platensis algae gave the best results with regard to berries colouration
and quality.

Keywords: Organic N, Inorganic N, Spirulina platensis algae, Red Roomy grapevines,
yield, fruit quality.

Introduction
Adjusting inorganic N fertilizers

Henrikson, 2010).
Previous studies showed that us-

by using organic manures enriched
with Spirulina platensis algae is nec-
essary for controlling shot berries,
improving yield, berries colouration
and quality of the berries in grapevine
cv. Red Roomy.

Spirulina platensis algae con-
tains polysaturated fatty acids, plant
pigments, proteins, amino acids, vi-
tamin A, vitamin B, lipids, carbohy-
drates and sugars (Koru, 2009 and

ing organic manures enriched with
different microorganisms as a partial
replacement of inorganic N was use-
ful for improving yield and quality of
berries in various grapevine cvs (Ab-
ada, 2009; Madian, 2010; Refaai,
2011; El-Wany, 2015; Aly-Samar,
2015; Motawea, 2016 and Tony,
2016).

The target of this study was ex-
amining the effect of replacing inor-
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ganic N fertilizers partially by differ-

ent organic manures enriched with

Spirulina platensis algae on yield and

fruit quality of Red Roomy grape-

vines.

Material and Methods

This study was carried out dur-
ing 2015 and 2016 seasons on thirty
grapevine uniform in vigour 10-years
old Red Roomy grown in a private
vineyard located at Abu-Korkas dis-
trict, Minia Governorate where the
texture of the soil is clay, well
drained and water table not less than
two meters deep. All the selected
vines are planted at 2 X 2 m apart.
The chosen vines (30 vines) were
head pruned during the middle of
January in both seasons using spur
pruning method. Vine bud load was
72 eyes for all the selected vines on
the basis of 20 fruiting spurs x 3 eyes
plus 6 replacement spurs X two eyes.
Surface irrigation system was fol-
lowed using Nile water containing
160 ppm EC.

Except those dealing with
the present treatments (all sources of
N), all the selected vines received the
usual horticultural practices which
are commonly used in the vineyard.

This study included the follow-
ing ten treatments from inorganic N,
organic manures and Spirulina plat-
ensis algae:

1. Application of the recommended
N (60 g N/ vine/ year) via 100 %
inorganic N (179.0 g ammonium
nitrate / vine / year) alone.

2. Application of the recommended
N via 75 % Inorganic N (134.3 g
ammonium nitrate / vine / year) +
25% plant compost (2.0 % N)
(0.75 kg /vine /year) + 10 ml
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Spirulina platensis algea / vine /
year.

3. Application of the recommended
N via 75 % + 25 % farmyard ma-
nure (0.25 % N) (6 kg / vine/
year) + 10 ml Spirulina platensis
algae /vine / year.

4. Application of the recommended
N via 75 % inorganic N + 25%
poultry manure (2.5 % N) (0.6 kg/
vine / year) + 10 ml Spirulina pla-
tensis algae / vine / year.

5. Application of the recommended
N via 50 % inorganic N (89.5 g
ammonium nitrate / vine/ year) +
50 % plant compost ( 1.5 kg/ vine/
year) + 20 ml Spirulina platensis
algae / vine/ year.

6. Application of the recommended
N via 50 % inorganic N + 50 %
farmyard manure (12 kg/ vine/
year) + 20 ml Spirulina platensis
algae / vine/ year.

7. Application of the recommended
N via 50 % inorganic N + 50 %
poultry manure (1.2 kg/ vine/
year) + 20 ml Spirulina platensis
algae / vine/ year.

8. Application of the recommended
N via 25 % inorganic N (44.8 g
ammonium nitrate / vine/ year) +
75% plant compost (2.25 kg /
vine/ year) + 40 Spirulina platen-
sis algae / vine/ year.

9. Application of the recommended
N via 25 % inorganic N + 75%
farmyard manures (18 kg / vine/
year) + 40 ml Spirulina platensis
algae / vine/ year.

10. Application of the recommended
N via 25% inorganic N + 75%
poultry manure (1.8 kg / vine/
year) + 40 ml Spirulina platensis
algae / vine/ year.
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Ammonium nitrate (33.5 % N)
as a source of inorganic N was di-
vided into three unequal batches as
45% at growth start (1st week of
March), 20% before blooming (Ist
week of April) and 35% just after
berry setting (3rd week of April). Spi-
rulina platensis algae was added once
before growth start (1st week of
March) in shallow holes 20 cm apart

Table 1. Analysis of the tested soil

from the trunk and covered with
moist soil. The three organic manures
were added once just after winter
pruning (3rd week of January) 20 cm
Spirulina platensis algae from the
vine trunk in drenches (50 x 50 x 50
cm dimensions). Analyses of the
three organic manures are given in
Tables (1&2&3&4&5).

Constituents Values
Particle size distribution:
Sand % 7.0
Silt % 21.5
Clay % 71.5
Texture Clay
pH( 1:2.5 extract) 7.95
EC (1 :2.5 extract) (dsm™) 1 cm / 25°C. 0.97
OM. % 2.01
CaCO; % 2.41
Total N % 0.11
Available P (Olsen, ppm) 3.11
Available K (ammonium acetate, ppm) 405.9

During both seasons, the following
measurements were recorded:

1. Growth aspects namely main
shoot length (cm), number of
leaves/shoot, leaf area (Ahmed and
Morsy, 1999), wood ripening coeffi-
cient (Bouard, 1966) and cane thick-
ness (cm).

2. Leaf chemical components
namely chlorophylls a, b, total chlo-
rophylls, total carotenoids (mg/100 g
F.W) (von- Wettstein, 1979) and
(Fadle and Seri El-Deen, 1978), N, P,
K, Mg, Ca, S, Fe, Mn and Cu (Wilde
et al. 1985 and Balo ef al., 1988) and
total carbohydrates (A.O.A.C, 2000).

3. Berry setting %, yield weight
and clusters number /vine, cluster
weight andits dimensions.

4. Percentages of shot berries
and berries colouration.
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5. Physical and chemical char-
acteristics of the berries namely
weight, length and diameter, T.S.S.,
total acidity%, reducing sugars%
(A.O.A.C, 2000) and total antho-
cyanins (Fulki and Francis, 1968).

Statistical analysis was done us-
ing new L.S.D. at 5% (according to
Mead et al., 1993 and Rao, 2007).
Randomized complete block design
(RCBD) was followed (Rangaswamy,
1995), where the experiment con-
sisted of ten treatments, each treat-
ment was replicated three times, one
vine per each.

Results and Discussion
1- Some vegetative growth character-
istics:

It is clear from the obtained data
in Table (6) that the five growth char-
acteristics namely main shoot length,
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number of leaves/shoot, leaf area,
wood ripening coefficient and cane
thickness were significantly affected
with the ten nitrogen management
treatments. Under organic and biofer-
tilization conditions, reducing the
percentages of inorganic N from 75
to 50% of the recommended N
caused a gradual stimulation on these
growth characteristics. Generally, us-
ing the recommended N via inorganic
N at 50 to 75% besides organic and
biofertilization with any of the three
organic manures at 25 to 50% and
Spirulina platensis algae at 10 to 20
ml / vine / year significantly stimu-
lated all growth characteristics rather
than using inorganic N at 100% or
when inorganic N was added as 25%
with organic and biofertilization. The
promotion on such growth aspects
was significantly associated with re-
ducing the percentages of inorganic N
from 75 to 50% and at the same time
increasing levels of both organic ma-
nures from 25 to 50% and Spirulina
platensis algae from 10 to 20 ml/
vine. Using the recommended N via
25 % inorganic N under organic and
biofertilization with any of the three
organic manures and Spirulina plat-
ensis algae at 40 ml/ vine signifi-
cantly reduced these growth charac-
teristics comparing with using inor-
ganic N at 50 to 75% plus using or-
ganic and biofertilization or when N
was completely as inorganic N. The
best organic manures in this respect
were poultry manure, plant compost
and farmyard manure, in descending
order. The maximum values of main
shoot length (122.3 and 123.7 cm),
leaf area (103.0 & 104.1 cm®), wood
ripening coefficient (0.91 & 0.89),
number of leaves/shoot (25.0 & 27.0)
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and cane thickness (1.32 & 1.35 mm)
were recorded on the vines that were
fertilized with N as 50% inorganic N
+ 50% poultry manure + 20 ml Spiru-
lina platensis algae / vine duing both
seasons, respectively. Fertilizing Red
Roomy grapevines with N as 25%
inorganic N plus application of farm-
yard manure at 75% and Spirulina
platensis algae at 40 ml/ vine/ year
gave the minimum values of main
shoot length (101.6 & 103.0 cm), leaf
area (86.9 & 88.0 cm’), number of
leaves/shoot (15.0 & 16.0), wood rip-
ening coefficient (0.60 & 0.59 kg.)
and cane thickness (0.81 & 0.84 cm)
in both seasons, respectively. These
results were true during both seasons.
2- Leaf pigments and total carbohy-
drates.

The obtained data in Table (7)
showed that varying percentages of
inorganic N and organic manures and
levels of Spirulina platensis algae
caused a significant effect on chloro-
phylls a & b, total chlorophylls, total
carotenoids and total carbohydrates.
Supplying the vines with N as 25 to
75% inorganic N plus any one of the
three organic manures namely plant
compost, farmyard manure and poul-
try manure each at 25-75% enriched
with Spirulina platensis algae at 10 to
40 ml/ vine/ year significantly en-
hanced chlorophylls a & b, total chlo-
rophylls, total carotenoids and total
carbohydrates comparing with using
N as 100% inorganic N. The promo-
tion on the leaf pigments was signifi-
cantly proportional to the reduction in
the percentages of inorganic N from
100 to 25% and at the same time in-
creasing percentages of organic ma-
nures from 0.0 to 75% and the levels
of Spirulina platensis algae from 0 to
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40 ml vine/ year. The best organic
manures in enhancing these plant
pigments and total carbohydrates
from statistical point of view were
poultry manure, plant compost and
farmyard manure, in descending or-
der.

The maximum values of chloro-
phylls a (7.8 & 7.7 mg/ 100 g. F.W.),
b (3.2 & 4.0 mg/ 100 g. F.W.), total
chlorophylls (11.0 & 11.7 mg/ 100 g.
F.W.), total carotenoids (3.2 & 3.6
mg/ 100 g. F.W.) and total carbohy-
drates (17.0 & 17.3%) were recorded
on the vines that were supplied with
N as 25% inorganic + 75% poultry
manure + 40 ml Spirulina platensis
algae / vine/ year. The vines that re-
ceived N as 100% inorganic gave the
lowest values. These results were true
during both seasons.

3- The percentages of N, P, K, Mg, S
and Ca and Zn, Fe, Mn and Cu (as
ppm) in the leaves.

It is evident from the obtained
data in Tables (8 & 9) that varying N
management had significant effect on
the contents of N, P, K, Mg, S, Ca,
Zn, Fe, Mn, Zn and Cu in the leaves.
Fertilizing the vines with N through
25 to 75% inorganic N + any one of
the three organic manures (poultry
manure, plant compost and farmyard
manure) each at 25 to 75% + Spiruli-
na platensis algae at 10 to 40 ml/
vine/ year was significantly accom-
panied with enhancing these nutrients
over the application of N as 100%
inorganic N. There was a significant
and gradual promotion on these nutri-
ents (N, P, K, Mg, S, Ca, Zn, Fe, Mn
and Cu) in the leaves with reducing
the percentages inorganic N from 100
to 25% and at the same time increas-
ing the percentages of organic ma-
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nures from 0.0 to 75% and levels of
Spirulina platensis algae for each
vine from 0.0 to 40 ml. Supplying the
vines with organic manure namely
poultry manure, plant compost and
farmyard manure each at 25 to 75%
of N, in descending order, was sig-
nificantly responsible for enhancing
these nutrients. The highest values of
N (2.36 & 2.27 %), P (0.40 & 0.38
%), K (1.59 & 1.62%), Mg (0.84 &
0.85%), S (0.94 & 0.99%), Ca (2.91
& 2.90%), Zn (69.4 & 72.9ppm), Fe
(76.2 & 76.3ppm), Mn (75 & 76
ppm) and Cu (3.0 & 3.3ppm) were
recorded on the vines that were sup-
plied with N as 25% inorganic + 75%
poultry manure + 40 ml Spirulina
platensis algae / vine/ year. The vines
that were fertilized with N completely
via inorganic form gave the lowest
values. Similar results were an-
nounced during both seasons.

4- Berry setting, yield and cluster
characteristics:

It is revealed from the obtained
data in Tables (10 & 11) that all inor-
ganic N, organic manures and Spiru-
lina platensis algae treatments had
significant effects on the berry setting
%, yield, number of clusters per vine
as well as cluster weight and dimen-
sions (length & shoulder). Supplying
the vines with N as 50 to 75% inor-
ganic N + 25 to 50% organic manures
+ 10 to 20 ml Spirulina platensis al-
gae / vine/ year significantly im-
proved these parameters comparing
to using N completely via inorganic
N or when inorganic N was applied at
25% + 75% organic manures (poultry
manure, plant compost or farmyard
manure) enriched with Spirulina pla-
tensis algae at 40 ml / vine/ year. The
best organic manures in improving
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berry setting %, yield and cluster cha-
racteristics were poultry manure,
plant compost and farmyard manure,
in descending order. Using N as
100% inorganic N significantly was
favourable than using N as 25% inor-
ganic with organic and biofertiliza-
tion in this respect. A significant de-
cline on berry setting %, yield and
cluster characteristics was observed
when the percentage of inorganic N
was lowered to 25% even with the
application of organic manures at
75% and Spirulina platensis algae at
40 ml / vine/ year. There was a grad-
ual and significant promotion on
these characteristics with reducing
the percentages of inorganic N from
100 to 50% and at the same time in-
creasing the percentages of organic
manures from 0.0 to 50% and the le-
vels of Spirulina platensis algae from
0.0 to 20 ml / vine / year. The maxi-
mum berry setting (9.0 & 9.6 %),
yield / vine (10.1 & 14.1 kg) and
cluster weight (389.0 and 392.0) dur-
ing both seasons, respectively were
recorded on the vines that received N
as 50% inorganic N + 50% poultry
manure + 20 ml EM/ vine / year. The
lowest values of berry setting (4.0 &
4.6 %) ; yield/ vine (7.5 & 7.9 kg)
and cluster weight (301.0 & 304.0 g)
during both seasons, respectively
were observed on the vines that were
fertilized with N as 25% inorganic +
75 % farmyard manure + 40 ml Spi-
rulina platensis algae / vine/ year.
The yield of the vines that were fertil-
ized with N as 100% inorganic N
reached 8.6 and 10.6 kg during both
seasons, respectively. The percentage
of increment on the yield due to using
the previous promised treatment (50
% inorganic + 50% poultry manure +
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20 ml Spirulina platensis algae /
vine) over the check treatment (appli-
cation of N as 100% inorganic N)
reached 17.4 and 41.0% during both
seasons, respectively. These results
were true during both seasons.

5- Shot berries and berries colour-
ation and quality of the berries.

It is obvious from the obtained
data in Tables (11 & 12) that supply-
ing the vines with N as 25 to 75% in-
organic + 25 to 75% organic manures
+ 10 to 40 ml Spirulina platensis al-
gae / vine/ year was significantly ac-
companied with reducing the per-
centage of shot berries and improving
berries colouration % and fruit qual-
ity in terms of increasing weight, lon-
gitudinal and equatorial of berry,
T.S.S. % and reducing sugars % and
total anthcoyanins and decreasing to-
tal acidity % comparing with using N
as 100% inorganic N. The promotion
on berries colouration and fruit qual-
ity and the reduction on shot berries
% were significantly related to reduc-
ing the percentages of inorganic N
from 100 to 25% and at the same
time increasing the percentages of
organic manures from 0.0 to 75% and
the levels of Spirulina platensis algea
from 0.0 to 40 ml /vine/ year. The
best organic manures in this respect
were poultry manure, plant compost
and farmyard manure, in descending
order. Inorganic fertilization alone
gave unfavourable effects on shot
berries, berries colouration and qual-
ity of the berries. The best results
with regard to the reduction shot ber-
ries and the promotion on berries
colouration and fruit quality were ob-
tained due to treating the vines with
N as 25% inorganic N + 75% poultry
manure + 40 ml Spirulina platensis
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algea / vine/ year. Percentage of shot
berries in the berries reached the min-
imum values (2.6 and 2.1%) during
both seasons, respectively when the
vines were treated with N as 25% in-
organic N + 75% poultry manure +
40 ml Spirulina platensis algea / vine/
year. These results were true during
both seasons.

Discussion:

The previous promoting actions
of organic fertilization combined with
biofertilization using blue algae (Spi-
rulina platensis) as a partial replace-
ment of mineral N fertilizers on vine
nutritional status, yield and fruit qual-
ity of Superior grapevines can be at-
tributed to the positive role played by
these aforementioned microorgan-
isms in providing essential nutrients
required for optimization of plant
growth (Koru, 2009 and Henrikson,
2010), and their essential roles in soil
fertility as they improve the biologi-
cal, physical and chemical properties
of the soil. On the other hand, Spiru-
lina platensis is especially rich in nu-
trients and growth promoting con-
stituents including amino acids anti-
oxidants and vitamins (Koru et al,
2008; Koru, 2009 and Henrikosn,
2010).

In addition, organic fertilization
plays an important role in improving
the soil condition and decreasing
mineral N fertilizer toxic effects.
Moreover, organic fertilization (by
plant compost in the current study) is
known to reduce soil-borne patho-
gens, problems of salinity, soil pH,
leaching process and soil erosion and
enhancing the production of growth
promoting substances i.e. IAA, GA;
and cytokinins, which in turn im-
prove root development. Together
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with biofertilization, plant compost
should increase nutrients availability
and uptake, soil organic matter and
microbial activity, soil aggregation
and aeration, permeability of soil and
water holding capacity. Moreover,
these organic and biofertilizers are
known to enhance nutrient transport,
photosynthesis process, fixation of N,
water uptake, vitamins B, solubility
of most nutrients, soil workability,
resistance to drought, buffering prop-
erty of the soil, formation of heavy
metal complexes, breaking of hazard
chemicals, formation of hummus, tol-
erance to drought and temperature
extremes, oxidation of sulphur com-
plexes and converting insoluble sul-
phur to soluble one (Simon et al,
1999 and Chen et al, 2004).

These beneficial effects of or-
ganic and biofertilization surely re-
flected on enhancing growth charac-
teristics, soil fertility, plant pigments
and vine nutritional status conse-
quently caused enhancement on fruit-
ing status. Moreover, the increase in
berry setting, number of clusters per
vine and cluster weight resulted from
these biostimulants surely reflected
on improving the yield/vine. The
great promotion on the biosynthesis
and translocation of carbohydrates
due to using these amendments could
result in advancing maturity and im-
proving quality of the berries.

In addition, the great control on
the uptake of N by the vines due to
using organic and Dbiofertilization
surely reflected on reducing the ac-
cumulation of both nitrites and ni-
trates in the berries. Thus, the appli-
cation of these results would lower
environmental pollution.
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The results of this study are in
agreement with those of previous stu-
dies that emphasized beneficial ef-
fects of organic and biofertilization in
promoting yield and fruit quality in
various grapevine cvs (Refaai, 2011;
Aly-Samar, 2015; El-Wany, 2015 and
Motawea, 2016).

In addition, the findings of the
recent studies provide further support
for the results of this study. Both
fruiting and berry quality aspects
were improved in response to biofer-
tilization and/or organic fertilization
in comparison to inorganic fertiliza-
tion alone as previously reported by
Madian (2010) and Refaai (2011).

The results regarding the pro-
moting effect of organic manures and
biofertilization on growth vine nutri-
tional status, yield and berries quality
are in harmony with those obtained
by Refaai (2011) and Uwakiem
(2011) grapevine cvs.
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Table 6. Effect of some organic manures enriched with Spirulina Platensis algae on
some vegetative growth characteristics of Red Roomy grapevines during
2015 and 2016 seasons.

Main shoot Wood Cane
No. of Leaf area . .
Treatment length leaves/shoot (cm.) ripening thickness
(cm.) ) coefficient (mm)
2015 | 2016 | 2015 | 2016 | 2015|2016 | 2015 | 2016 | 2015 | 2016

N as 100% Inorg. N| 107.7 | 109.0 | 18.0 | 19.0 | 91.9 | 93.0 | 0.69 | 0.67 | 0.97 | 1.00
N as 75 % Inorg. N
+25% P.C.+10ml| 111.9 | 113.1 | 20.0 | 22.0 | 95.0 | 96.2 | 0.76 | 0.74 | 1.07 | 1.10
S.P.
N as 75 % Inorg. N
+25% F.Y.M. +10| 110.0 | 111.3 | 19.0 | 20.0 | 93.3 | 94.4| 0.72 | 0.69 | 1.02 | 1.05
ml S.P
N as 75 % Inorg. N
+ 25% P.M. + 10| 113.3 | 114.6 | 22.0 | 23.0 | 97.0 | 98.2 | 0.80 | 0.78 | 1.13 | 1.16
ml S.P
N as 50 % Inorg. N
+ 50 % P.C. + 20| 1189 | 120.2 | 24.0 | 25.0 {101.3{102.4| 0.88 | 0.86 | 1.26 | 1.30
ml S.P
N as 50 % Inorg. N
+50 % F.Y.M. +20| 115.0 | 1154 | 23.0 | 24.0 | 98.3 | 99.5| 0.85 | 0.83 | 1.20 | 1.23
ml S.P
N as 50 % Inorg. N
+ 50 % P.M. + 20| 122.3 | 123.7 | 25.0 | 27.0 |103.0({104.1| 0.91 | 0.89 | 1.32 | 1.35
ml S.P
N as 25 % Inorg. N
+ 75 % P.C. + 40| 103.3 | 104.6 | 16.0 | 17.0 | 88.3 | 89.5 | 0.63 | 0.61 | 0.86 | 0.90
ml S.P
N as 25 % Inorg. N
+75 % F.Y.M. +40| 101.6 | 103.0 | 15.0 | 16.0 | 86.9 | 88.0 | 0.60 | 0.59 | 0.81 | 0.84
ml S.P
N as 25 % Inorg. N
+ 75 % P.M. + 40| 105.0 | 106.4 | 17.0 | 18.0 | 89.5 [ 90.7 | 0.66 | 0.64 | 0.91 | 0.94
ml S.P
New L.S.D. at 5% 1.0 1.1 1.0 | 1.0 | 1.0 | 1.1 | 0.03 | 0.03 | 0.04 | 0.04

- P.C.= Plant compost ( 2.0 % N ); F.Y.M.= Farmyard manure (0.25% N); P.M = Poultry ma-
nure (2 .5% N) and S.P.= Spirulina platensis algae
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Table 7. Effect of some organic manures enriched with Spirulina Platensis algae
on some leaf pigments and percentage of total carbohydras in the leaves of
Red Roomy grapevines during 2015 and 2016 seasons.

Chlorophyll | Chlorophyll| Total Total Total
a b chlorophylls | carotenoids | ¢arbohydrates
Treatment (mg/ 100 g F.W.) | (mg/ 100 g F.W.) (mg/wﬂl; F-}:V-) (mg/ 100 g F.W.) (%)

2015 | 2016 | 2015 | 2016 |2015|2016| 2015|2016 | 2015|2016

N as 100% Inorg. N 41 1 40 | 14 | 17 [ 55571 12113 [13.7]14.0
[1) 1)

gésfio/;ﬂl‘swlfg“”“’ 48 | 47 | 18 | 22 | 66169 16|17 144|147
[)) [1)

g;sl\f/;ol‘;’lrg‘PN”SA’ 44 | 43 | 16 ] 20 | 60|63 14|15 |14.1/|143
[1) [1)

g;‘;zsmﬁnj“;;g“”“’ 520 151202572076 18]20]148]15.1
[1) [1)

gésf“m"nj‘;;g“““" 60 | 50 | 24 |30 |8489]23|25/156]158
[1) [1)

g;ﬁ“/z;‘;’lrg‘PN““A’ 561552228 |78|83/[20/22]153]155
[)) [))

g;‘;i"zé’mll“é’rpg‘NJrs‘M’ 64 | 632533 ]89]96/25]28]160]16.1
[)) [1)

gésfioﬁ’nj‘;;g“”s" 74 | 73 | 3.0 | 3.8 [104]11.1] 2.9 | 33 |16.7] 169
[)) [1)

g;sl\ier/zol‘;’lrg‘PN”SA’ 69 | 68 | 28 | 3.6 | 9710427 3.0 163166
[1) [1)

g;‘;is“f’mll“é’rpg‘N”SA’ 78 | 77 | 32 | 40 [11.011.7] 32 | 3.6 [17.0] 173

New L.S.D. at 5% 03 | 03 | 02 | 0210303 |02]02]03]023

- P.C.= Plant compost ( 2.0 % N ); F.Y.M.= Farmyard manure (0.25% N); P.M = Poultry ma-
nure (2 .5% N) and S.P.= Spirulina platensis algae
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Table 8. Effect of some organic manures enriched with Spirulina Platensis algae
on percentages of N, P, K, Mg and Ca in the leaves of Red Roomy grapevines
during 2015 and 2016 seasons.

Leaf N %

Leaf P %

Leaf K %

Leaf Mg %

Leaf Ca %

Treatment

2015

2016|2015

2016

2015|2016

2015

2016

2015

2016

N as 100% Inorg. N

1.61

1.6710.14

0.15

1.11

1.15

0.49

0.52

2.11

2.01

N as 75 % Inorg. N +25% P.C.
+ 10 ml S.P.

1.78

1.800.19

0.20

1.20

1.30

0.56

0.59

2.29

2.20

N as 75 % Inorg. N + 25 %
F.Y.M.+ 10 ml S.P

1.71

1.73]0.17

0.18

1.16

1.23

0.53

0.55

2.20

2.11

N as 75 % Inorg. N + 25%
P.M.+10 ml S.P

1.86

1.8710.21

0.23

1.25

1.35

0.60

0.63

2.40

2.31

N as 50 % Inorg. N + 50 %
P.C. +20 ml S.P

2.00

2.000.27

0.28

1.38

1.45

0.67

0.71

2.58

2.49

N as 50 % Inorg. N + 50 %
F.Y.M. + 20 ml S.P

1.94

1.9410.23

0.25

1.31

1.39

0.63

0.67

2.50

2.41

N as 50 % Inorg. N + 50 %
P.M. +20 ml S.P

2.11

2.0710.30

0.30

1.43

1.49

0.71

0.75

2.69

2.59

N as 25 % Inorg. N + 75 %
P.C. +40 ml S.P

2.28

2.200.37

0.35

1.54

1.58

0.80

0.82

2.89

2.80

N as 25 % Inorg. N + 75 %
F.Y.M. +40 ml S.P

2.20

2.1210.33

0.33

1.50

1.53

0.75

0.78

2.79

2.70

N as 25 % Inorg. N + 75 %
P.M. +40 ml S.P

2.36

2.2710.40

0.38

1.59

1.62

0.84

0.85

291

2.90

New L.S.D. at 5%

0.06

0.05 | 0.02

0.02

0.04

0.04

0.03

0.03

0.07

0.06

- P.C.=Plant compost ( 2.0 % N ); F.Y.M.= Farmyard manure (0.25% N); P.M = Poultry manure (2 .5%
N) and S.P.= Spirulina platensis algae

Table 9. Effect of some organic manures enriched with Spirulina Platensis algae on
the leaf content of S (as %) and Zn, Fe, Mn and Cu in the leaves of Red
Roomy grapevines during 2015 and 2016 seasons.

Treatment

Le

%

af S Leaf Zn
(ppm)

Leaf Mn
(ppm)

Leaf Fe
(ppm)

Leaf Cu
(ppm)

2015

2016|2015

2016|2015

2016|2015

2016

2015

2016

N as 100% Inorg. N

0.59

0.64 | 51.0

51.9

553

56.9

56.9

57.0

0.9

1.1

N as 75 % Inorg. N +25% P.C.
+ 10 ml S.P.

0.67

0.72 1 54.5

55.9

59.1

60.0

61.0

61.1

1.4

1.6

N as 75 % Inorg. N + 25 %
F.Y.M.+ 10 ml S.P

0.63

0.67|52.2

533

57.2

58.1

59.0

59.1

1.1

1.3

N as 75 % Inorg. N + 25%
P.M.+10 ml S.P

0.70

0.76 | 56.7

59.0

61.0

61.8

63.0

63.1

1.6

1.9

N as 50 % Inorg. N + 50 %
P.C. +20 ml S.P

0.77

0.85160.3

64.0

65.1

66.0

68.0

68.2

2.0

2.5

N as 50 % Inorg. N + 50 %
F.Y.M. + 20 ml S.P

0.74

0.8158.0

61.5

63.0

63.9

65.3

65.4

1.8

2.2

N as 50 % Inorg. N + 50 %
P.M. +20 ml S.P

0.80

0.88162.3

66.3

67.2

68.1

70.3

70.3

2.2

2.7

N as 25 % Inorg. N + 75 %
P.C. +40 ml S.P

0.88

0.96 | 67.0

70.6

71.9

73.0

74.0

73.9

2.7

3.1

N as 25 % Inorg. N + 75 %
F.Y.M. +40 ml S.P

0.84

0.92 | 64.7

68.4

69.3

70.3

71.9

72.0

2.5

2.9

N as 25 % Inorg. N + 75 %
P.M. + 40 ml S.P

0.94

0.99 | 69.4

72.9

75.0

76.0

76.2

76.3

3.0

33

New L.S.D. at 5%

0.03

0.03 ] 2.0

2.1

1.9

1.8

1.9

1.9

0.2

0.2

- P.C.= Plant compost (2.0 % N ); F.Y.M.= Farmyard manure (0.25% N); P.M = Poultry manure (2.5%
N) and S.P.= Spirulina platensis algae
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Table 10. Effect of some organic manures enriched with Spirulina Platensis algae
on the percentage of berry setting, yield as well as weight and shoulder of
cluster of Red Roomy grapevines during 2015 and 2016 seasons.

Ber.ry No. of clus- | Yield/vine Clu.s ter Cluster
Treatment Setting ters per vine (kg.) Weight shoulder
% (g.) (cm)
2015| 2016 | 2015 | 2016 | 2015 | 2016 | 2015 | 2016 | 2015 | 2016
N as 100% Inorg. N | 54 | 6.0 | 26.0 | 30.0 | 8.6 | 10.0 | 330.0 | 333.0 | 13.3 | 13.8
N as 75 % Inorg. N +
25% P.C. + 10 ml| 6.6 | 7.2 | 26.0 | 32.0 | 9.1 | 11.3 | 350.0 | 352.5 | 13.9 | 145
S.P.
N as 75 % Inorg. N +
25 % F.Y.M.+10ml| 59 | 6.5 | 26.0 | 31.0 | 88 | 10.6 | 340.0 | 342.5 | 13.6 | 14.2
S.P
N as 75 % Inorg. N +
25% PM. + 10 ml| 7.2 | 7.8 | 26.0 | 33.0 | 94 | 12.0 | 360.0 | 363.0 | 14.2 | 14.8
S.P
N as 50 % Inorg. N +
50 % P.C. + 20 ml| 83 | 89 | 26.0 | 350 | 9.6 | 13.4 | 380.0 | 383.0 | 15.0 | 15.6
S.P
N as 50 % Inorg. N +
50 % F.Y.M. +20ml| 7.7 | 83 | 26.0 | 34.0 | 9.6 | 12.7 | 370.0 | 373.0 | 14.6 | 15.2
S.P
N as 50 % Inorg. N +
50 % P.M. + 20 ml| 9.0 | 9.6 | 26.0 | 36.0 | 10.1 | 14.1 | 389.0 | 392.0 | 15.5 | 16.1
S.P
N as 25 % Inorg. N +
75 % P.C. + 40 ml| 44 | 50 | 250 | 27.0 | 7.8 85 ]310.0 | 313.0 | 12.6 | 13.2
S.P
N as 25 % Inorg. N +
75 % FY.M. +40ml| 40 | 4.6 | 25.0 | 26.0 | 7.5 7.9 | 301.0 | 304.0 | 12.3 | 13.0
S.P
N as 25 % Inorg. N +
75 % P.M. + 40 ml| 48 | 54 | 25.0 | 28.0 | 8.0 9.0 | 320.0 | 323.0 | 13.0 | 13.6
S.P
New L.S.D. at 5% 04 | 04 | NS 1.0 0.3 0.3 9.0 9.0 0.3 0.3

- P.C.= Plant compost ( 2.0 % N ); F.Y.M.= Farmyard manure (0.25% N); P.M = Poultry ma-
nure (2 .5% N) and S.P.= Spirulina platensis algae
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Table 11. Effect of some organic manures enriched with Spirulina Platensis on
cluster length, percentages of shot berries and colouration and weight and
longitudinal of berry of Red Roomy grapevines during 2015 and 2016 sea-

sons.
Cluster Shot Berries Berry Berry
Treatment length berries |colouration| weight |longitudinal
(cm) % % (g.) (cm)

2015]2016| 2015|2016 | 2015 | 2016 | 2015|2016 | 2015 | 2016

N as 100% Inorg. N 19.5120.1] 7.9 | 7.4 | 54.1 [ 56.0 |4.88 | 5.00] 2.12 | 2.16
[)) 1)

ggsjfofl’ﬂls‘“;fg‘N”“’ 204 121.0] 7.0 | 6.5 | 58.2]60.1 |5.10|522] 2.22 | 2.26
[1) [1)

g;shZSJr/i’oll‘l‘]‘;rS*g‘PN”s %120.01206| 74 | 6.9 | 56.1|58.04.98]5.10| 2.17 | 2.23
[)) 1)

gﬁszsmﬁ’nﬂl‘swlfg“”“’ 21.0(217] 6.6 | 6.1 | 61.0|62.9 520|532 2.27 | 2.33
0 0

gésfgo/;ﬂl‘swlfg“”“ %12191225| 56 | 5.1 | 67.9|69.9 541553 2.40 | 2.47
0 0

g;sl\f"Jr/;OI;‘]‘;rsg‘PNJrso %02150222] 62 | 5.7 | 64.9 | 668|531 (543|233 | 2.40
0 [1)

g;‘; i“zoﬁn;‘g’;g‘N”“ %1204123.0| 50 | 45 | 71.9 | 73.8 | 5.51[5.63| 2.45 | 2.52
[1) [1)

gésfio/;ﬂl‘swlfg“”s %01 1850191 3.1 | 2.6 | 76.9 | 78.8 | 5.74 | 5.86 | 2.60 | 2.67
0 [1)

g;shis+/“"oll‘l‘]‘;r§g‘l,N+75 %0 1811188 4.0 | 3.5 | 74.0 | 75.9 | 5.63 [5.75 | 2.52 | 2.59
[1) [1)

g;‘; 1540A’n;‘g’;g‘N+75 %119.0119.6| 2.6 | 2.1 | 79.0 | 80.9|5.85(5.97| 2.65 | 2.72

New L.S.D. at 5% 031030310309 |09 007008 0.04 | 0.04

- P.C.= Plant compost ( 2.0 % N ); F.Y.M.= Farmyard manure (0.25% N); P.M = Poultry ma-
nure (2 .5% N) and S.P.= Spirulina platensis algae
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Table 12. Effect of some organic manures enriched with Spirulina Platensis algae
on berry equatorial and some chemical characteristics of the berries of Red
Roomy grapevines during 2015 and 2016 seasons.

Berry Total Total Total
o . T.S.S. . 3. antho-
quatorial o Acidity Sugars .
Treatment (cm) Yo % % cyanins
(mg/100g F.W)
2015(2016[2015[2016| 2015 | 2016 [ 2015|2016 2015/ 2016
N as 100% Inorg. N 1.71(1.80]17.9 [ 18.1|0.715]0.713] 15.1 | 15.4 | 18.0 | 18.3
N as 75 % Inorg. N + 25% |1.83/1.91|18.9(19.0(0.672/0.669|15.8|16.1|19.0| 19.3
P.C.+ 10 ml S.P.
N as 75 % Inorg. N + 25 % |176|1.85|18.4|18.5]0.694|0.691|15.5|15.8|18.5| 18.8
F.Y.M. + 10 ml S.P
N as 75 % Inorg. N + 25%|190|1.99(19.4|19.5]0.649|0.646|16.2|16.5|20.0| 20.4
P.M. + 10 ml S.P
N as 50 % Inorg. N + 50 % |2.02|2.11(20.4{20.5]0.608|/0.604|17.0|17.3|21.4| 21.8
P.C. +20 ml S.P
N as 50 % Inorg. N + 50 % |197|2.07(19.9|20.0|0.629|0.626|16.6|16.9|20.6| 21.0
F.Y.M. + 20 ml S.P
N as 50 % Inorg. N + 50 % |207|2.16(20.9|21.0|0.588/0.585|17.3|17.6 |22.0| 22.4
P.M. + 20 ml S.P
N as 25 % Inorg. N + 75 % |221(2.30(21.8(21.9]0.541|0.538|18.0|18.3(23.2| 23.8
P.C. + 40 ml S.P
N as 25 % Inorg. N + 75 % |2 14 |2.23(21.4|21.5]0.561|0.557|17.6 | 18.0 | 22.5| 23.0
F.Y.M. + 40 ml S.P
N as 25 % Inorg. N + 75 % |230|2.40(22.3(22.4]0.521]0.518|18.3|18.7|25.1| 25.5
P.M. + 40 ml S.P
New L.S.D. at 5% 0.04 | 0.04 | 0.04 | 0.03]0.017/0.016| 0.3 | 0.3 | 0.4 | 0.4

- P.C.= Plant compost ( 2.0 % N ); F.Y.M.= Farmyard manure (0.25% N); P.M = Poultry ma-
nure (2 .5% N) and S.P.= Spirulina platensis algae
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