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Abstract: The effect of organic
manures on growth, nutrient status and
fruiting of Roumi Red grapevines was
studied during 2004 and 2005 seasons.
The study was carried out at the

experimental  orchard  of  Qena
Agriculture  Faculty, South Valley
University, Egypt. Two  organic

manures namely, filter mud cake and
chicken manure were used either alone
or combined with an inorganic source of
nitrogen (N). Organic manures were
applied at 0.0, 50, 75 and 100% of the
recommended dose of the inorganic N
fertilization (80g/vine/year).

It is evident from the obtained
results that applying organic N either

alone or in combination with the
inorganic form was very effective in
improving growth, yield, leaf nutrient
composition and berry quality of vines,
compared to the complete application of
N as an inorganic form. The increment
was associated with increasing the
amount of each organic manure.
Organic N fertilization alone was
superior to inorganic one in this respect.

The obtained results also showed
that applying 75 or 100% of the N
requirements for Roumi Red grapevines
in an organic form was very useful in
improving vyield and fruit quality. In
addition , it decreases the environment
at pollution problems.
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Introduction:

Grape (Vitis vinifera L.) is
considered as one of the most
popular and favourite fruit crops in
the world. In Egypt, it ranks the
second, after the citrus. Moreover,
Roumi Red grapevine cv. is
considered one of the most

important seeded grape varieties
grown in Egypt. It is the dominant
cultivars in Upper Egypt. One of the
important tools in increasing crop
yield is fertilization, especially the
nitrogen one.

In the recent years, the use of
organic fertilizers in place of
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mineral fertilizers has become
potentially attractive because of the
harm effect and high cost of mineral
fertilizers. In sandy and sandy loam
soils, the organic fertilization is a
good source of nutrients. It also
increases number and activity of
microorganisms in the soil and helps
to prevent breakdown of soil
structure leaving good structure in
the soil associated with greater water
holding capacity (Nijjar, 1985;
Miller et al., 1990; Darwish et al.,
1995; Abdel-Nasser and
Harhash,2000). In addition, it was
thought fruitful to depress the
accursed pollution in our Egyption
environment due to the exaggeration
in the application of chemicals and
mineral fertilizers. Besides, the
production of a safe and nutritive
food that is good for health should
be the agronomist goal. Fertilizing
various grapevine cultivars with
organic manures along with the
inorganic N source was
accompanied by improving growth,
leaf mineral content, yield and berry
quality than using N as an inorganic
source only (Bhangoo et al., 1988;
El-Sayed, 1994; Ahmed et al., 1996;
El-Morsy, 1997; Akyuz et al., 1997;
Ragab and Mohamed, 1999; Kore
and Guteryuz, 1999; Vercesi, 2000;
Ahmed et al., 2000; Harhash and
Abdel-Nasser 2000; Haseli, 2001;
Abdel Ghafar-Gehan, 2002; Kassem

and Marzouk, 2002; Ahmed et al.,
2003; Mohamed and Gobara,2004).

The present work aims to
evaluate two organic fertilizers as a
source of nitrogen alone or in
combination with an inorganic
nitrogen source to select the best
source and amount of organic N
needed for improving growth,
nutrient status, yield and berries
quality of Roumi Red grapevines
grown on sandy loam soil .

Materials and Methods

The present study was carried out
during two successive seasons i.e.
2004 and 2005 at the experimental
orchard of Qena Agriculture
Faculty, South Valley University,
Egypt. The soil was loamy sand, on
forty two, 6- years old head trained
Roumi Red grapevines. The vines
were healthy with no visual nutrient
deficiency and planted at 2.0 x
2.0m* apart and pruned in the Mid
of January in both seasons leaving a
vine load of 70 buds/vine (15
fruiting spurs x 4 buds plus 5
replacement spurs x 2 buds).

Physical and chemical properties
of the soil used in this study before
and after N treatments and were
determined according to Wilde et
al., (1985) and are shown in Table

1)
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Table(1): Some physical and chemical properties of the experimente soil
used before and after treatments.

Soil property Before _ After treatment
treatment | Inorganic(control) F.M.C* CH.M.**
Sand (%) 77.2 76.8 71.5 73.0
Silt (%) 18.8 17.5 21.0 19.0
Clay (%) 4.0 5.7 7.5 8.0
Texture grade Sandy Sandy loam Sandy loam Sandy loam
loam
PH(1:2.5) 8.08 8.10 7.88 7.91
Ca Coz (%) 7.47 7.45 6.32 6.50
Organic matter (%) 0.97 1.01 1.93 1.76
Total nitrogen (%) 0.19 0.21 0.32 0.34
Auvailable P(ppm) 2.7 2.73 5.65 4.39
Soluble cations
(mg/100g)
Na 1.01 1.06 0.68 0.73
K 0.74 0.73 1.46 1.97
DTPA-Extractable 7.50 7.50 12.80 18.92
Fe(ppm)
Mn(ppm) 5.20 5.30 8.14 6.93
Zn(ppm) 1.70 1.63 2.38 2.16

*F.M.C = filter mud cake.

The experiment involved seven
representing
(organic and inorganic) and levels of

treatments

various

**Ch.M = Chicken manure.

nitrogen. Each treatment had under

the same recommended N level of
80 g N/ vinelyear,
(Table 2)

as shown in

Table(2): The amount of nitrogen in organic and inorganic sources used in
the studied treatments.

Tr. Organic fertilizers Inorganic The amount of N/ (g/vine) Total
fertilizer (M) N(g/vine
Type Amount( Amount/ Organic inorganic )
kg/vine) (g/vine) fertilizer fertilizer
1 | (control) 0.0 240.0 0.0 240.0 80.0
2 % 1+%F.M.C 2.110 120.0 40.0 40.0 80.0
3 Yal +3/4 F.M.C 3.160 60.0 60.0 20.0 80.0
4 F.M.C. 4.220 0.0 80.0 0.0 80.0
5 %1 +%ch.M 1.60 120.0 40.0 40.0 80.0
6 Y4 1+3/4 Ch.M 2.40 60.0 60.0 20.0 80.0
7 Ch.M 3.200 0.0 80 0.0 80.0
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The experiment was arranged in
a randomized complete block design
with three replications consisting of
two vines per each replication.

Filter mud cake (F.M.C. 1.9% N)
and chicken manure (Ch. M. 2.5%
N) as organic fertilizers were added
in both seasons after the end of
pruning (2" week of January).

The chemical analysis of the two
studied organic nitrogen fertilizers
are shown in Table (3).Ammonium
nitrate (33.5% N) as an inorganic (I)
source was added at three equal
doses in the first week of April, May
and June. All other agricultural and
horticultural practices were carried
out as usual.

Table(3): Chemical analysis of the used organic fertilizers

Character Chicken manure Filter mud Character Chicken manure Filter mud cake
(Ch.M.) cake (F.M.C.) (Ch.M.) (F.M.C)
) 34.34 68.70 l%}/‘;‘; 1.90 0.18
pH value 7.56 6.51 Fe (ppm) 3310 1154
Total N(%) 2.50 1.90 Zn(ppm) 654 211
Total P(%) 0.39 111 Mn(ppm) 190 323

Five current season’s shoots per
vine were tagged for growth
measurements at growth cessation of
each season. Vegetative parameters,
such as shoot length, thickness and
lateral branches, were annually
recorded at the end of July. Samples
of twenty leaves apposite to the basal
clusters were taken, the average leaf
area (cm?) was estimated by
weighing 40 sections of 1 cm? (2
sections of 1 cm? from each leaf) and
then, the average area was calculated
(leaves weight x 4 / sections weight).

The petioles of those leaves were
separated, tap water-washed, distilled
water rinsed, air-dried, oven-dried at
65°C for 48 hrs, up to a constant

weight then ground and digested
using sulphuric acid and hydrogen
peroxide. Nitrogen, P, K, Zn, Fe and
Mn contents of leaves on dry weight
basis were determined according to
Wilde et al. (1985).

Berry set percentage  was
estimated by caging five clusters per
vine in perforated paper bags before
bloom start. At the end of berry set,
bags were removed and berry set
percentage was calculated by
dividing the number of flowers set by
the total number of flowers per
cluster and multiplied by 100. The
weight of pruning wood was
calculated immediately after pruning
and was expressed as Kg/vine.
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The  harvesting date  was
determined when the total soluble
solids / total acidity ratio reached
30:1 in the control treatment
(received N completely as an
inorganic source). Yield was
expressed as weight (Kg) and
number of clusters per vine was
calculated. Five clusters were
randomly taken from each vine to
determine the cluster weight, berry
weight and length. In additions,
chemical berry quality in terms of
total soluble solids%, reducing sugar
content and total acidity% (expressed
as g tartaric acid per 100 ml juice)
were determined according to
A.0.A.C. (1985). Statistical analysis
of the obtained data was carried out
according to Gomez and Gomez
(1984) and Snedecor and Cochran
(1990) using the least significant
difference (L.S.D.) for detecting the
significant differences among the
studied treatments.

Results and Discussion

1- Effect of organic manure on
some growth parameters:

Table (4) shows the effect of
organic fertilization of filter mud
cake (F.M.C.) and chicken manure
(Ch.M.) on some growth parameters
during 2004 and 2005 seasons.
Generally, amending the vines with
N in both organic and inorganic
sources as well as organic source
only significantly stimulated the
shoot length, shoot thickness and
number of laterals / shoot as well as
leaf area and pruning wood weight

compared with using the inorganic
nitrogen source only. Increasing both
FM.C. or ChM. levels were
followed by a gradual increment in
these traits. Supplying the vines with
F.M.C. was superior than Ch.M. in
improving such growth parameters
except for the leaf area which had the
maximum values with the use of the
chicken manure.

The maximum values of shoot
length, shoot thickness, number of
laterals branches/shoot and pruning
wood were obtained on vines
received 4.22 Kg, of F.M.C./vine.
However, the application of all N
amounts as ammonium nitrate the
minimum values of these traits. The
stimulating effect on  growth
parameters was proportional to the
increase in the amount of organic
manure and to the decrease in the
amount of mineral N. This study
confirms the benefits of using all N
requirements as an organic form or
replacing % of N requirements by
organic form.

Such findings might be attributed
to the organic matter that acts as a
complexing agent resulting in
reducing in nutrient loss by leaching.
In addition, organic manures have
great benefits in increasing the
availability of nutrients and water as
well as release continuous amounts
of N and other nutrients at various
growth stages of plants. Moreover,
organic manure improves physical
and chemical properties of the soil
(Tablel) and in turn good root and
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vine growth was obtained (Nijjar,
1985; Miller et al, 1990;
Ahmed,2001).

These results are in agreements
with those obtained by Ahmed et al.,
(1996), Ragab and Mohamed (1999),
Abdel-Ghafar-Gehan(2002), Ahmed
et al., (2003) and Mohamed and
Gobara (2004), who reported positive
vegetative growth responses of
various grapevine cultivars to the
annual application of organic
fertilizers.

2- Effect of organic manure on leaf
nutrient composition :

It is clear from the data in Table
(5) that application of all N amounts
as an organic source as well as using
both organic and inorganic sources
were significantly  effective in
increasing N, P, K, Zn, Fe and Mn
levels in the leaves compared to
applying all N as an inorganic
source.

There was a gradual increment in
these nutrients with increasing
F.M.C. from 2.11 to 4.22 Kg/vine
and P.Ch.M. from 1.60 to 3.20
Kglvine. Moreover, insignificant
differences in those nutrient contents
were observed between either using
both sources or using the two higher
level of each one. Application of all
N amounts of organic manure
without applying inorganic N
amounts as F.M.C. was favourable to
increase N, P and Mn in leaves
compared to using Ch.M. The other
nutrients, namely K, Zn and Fe,

tended to increase with using Ch.M.
There is no significant differences in
these nutrients between F.M.C. and
Ch.M when each one as applied
without an inorganic N. Fertilizing
the vines by all amounts of N in an
organic form gave the highest
contents of these nutrients in the
leaves. However, the lowest values
were obtained when the vines
received all amounts of N in an
inorganic form. These results were
true in both seasons.

Organic manures may increase
the soil acidity, reduce the loss of
nutrients with drainage water and
enhance the availability of nutrients
in the soil (Nijjar, 1985; El-Gharably,
2002). In addition, they can provide
most nutrients to vines along the
whole growth season .

Organic manures are considered
important sources of macro and
micro nutrients. They contains
considerable amounts of N, P, K, Fe,
Mn and Zn (Table 3). These results
agreed with those of Bhangoo et al.,
(1988), Kore and Guleryuz (1999),
Abdel- Nasser and Harhash (2000),
Ahmed et al., (2000), Abdel-Ghafar-
Gehan(2002), Kassem and Marzouk
(2002), Ahmed et al., (2003) and
Mohamed and Gobara (2004). They
concluded that nutrient supply can be
improved by applying organic
manure.

The obtained results proved that
the application of organic manures or
replacing % of N requirements for
Roumi Red vines by organic manure
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was very useful in saving N
fertilization cost and reducing nitrate
pollution.

3- Effect of organic manure on
yield components :

It can be seen from the data in
Table (6) that using all amounts of N
in an organic form or in both organic
and inorganic forms resulted in
positive effects on berry set
percentage, yield expressed in weight
and number of clusters per vine and
cluster weight compared to using all
amounts of N in an inorganic form.
Number of clusters did not alter in
the first season as a result of
treatments. However, in the second
season the maximum number of
cluster was obtained from the vines
received all amounts of F.M.C.
However, The minimum number
occurred on the vines that were
supplied with the inorganic N only.

Also, amending vines with
organic manure was responsible for
producing the highest values of berry
set, cluster weight and yield. The
increment in  the berry  set
percentage, cluster weight and yield
was associated with the increase in
the amount of each organic source.
Significant differences in berry set
and yield as well as cluster number
and weight were observed among
most levels of F.M.C. and Ch.M.
except between both treatments that
used organic manures only. The
complete application of N in an
organic form was preferable than
using all amounts of N in an

inorganic form. The best results with
these traits were obtained from the
vines that recived all amounts of N as
F.M.C. The minimum values,
occurred from the vines that were
supplied by the inorganic N only.
These results were true in both
seasons.

The improving effect of organic
manures on berry set percentage and
number of clusters/vine could be
attributed to their vital role in
lowering soil pH and salinity.
Improving  vine  growth  and
nutritional  status can  enhance
percentage more productive buds
(Nijjar,1985). In  addition, the
increase in berry set was surely
reflected in an increase in the cluster
weight. The pronounced increase in
yield could be due to organic manure
effects in increasing number of
clusters/vine and in turn increasing
berry set percentage induced by
increasing  cluster weight. The
improving effect of organic fertilizers
on yield components were supported
by the results of Bhangoo et al.,
(1988), El-Morsy (1997), Ragab and
Mohamed (1999), Crespam et al.,
(2000) Kassem and Marzouk (2002),
Ahmed et al., (2003) and Mohamed
and Gobara (2004) found positive
yield responses to the annual
application of organic manures.

4- Effect of organic manure on the
quality of berries

It is clear from the data in Table (7)
that application of organic manures
either alone or in combinatin with an
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inorganic source of N were
significantly effective in improving
quality of Roumi Red berries in
terms of increasing weight and length
of berry, total soluble solids%,
reducing sugars% and decreasing the
total acidity% compared to using the
inorganic N alone. The observed
improving effect on the quality of the
berries was  associated  with
increasing the applied level of
organic manure and with decreasing
the amount of inorganic N.
Application of each organic manure
alone was very potent in improving
quality than using the inorganic N
source alone. Unfavourable effects
on fruit quality were detected due to
treating the vines with inorganic N
alone. Significant differences in
quality were detected among most
levels of organic manures except
between using both organic manures
alone. The best results were obtained
by using the filter mud cake at a level
of 4.22 kg/vine followed by the
chicken manure at level of 3.20
kg/vine.

The effect of organic manures on
enhancing the availability of nutrient,
accelerating the biosynthesis of

organic and  enhancing  cell
enlargement could explain the
present results regarding berry

weight and length. In addition, the
advancing effect on ripening due to
organics manure effects could
explain their effect on the chemical
quality.

The obtained results are in
harmony with those reported by
Bhangoo(1988), Ahmed et al.
(1996), Akyuz et al. (1997), Harhash
and abdel-Naser (2000) Abdel-
Ghafar-Gehan (2002), Kassem and
Marzouk (2002) Ahmed et al. (2003)
and Mohamed and Gobara (2004).

In account of the previously
mentioned results, it can be stated
that application of all N requirements
in an organic form or replacing % of
N requirements for grapevines by
organic manures enhanced growth
and nutrional status of vines as well
as produced an economical yield and
berries with good quality. In addition,
it minimized the production costs and
the environment pollution which
could be occurred by the excess of
chemical fertilizers.
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