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ABSTRACT

During 2005, 2006 and 2007 seasons, three organic N sources: Filter mud
(2.5% N), Compost EI- Nile (2% N) and Green manure were applied to Superior
grapevines as to represent two levels of N i.e 25 or 50g N/vine by using 1.0 or 2.0 kg
Filter mud and 1.25 or 2.50kg Compost El- Nile. Organic N sources were added
either singly or combined with mineral N source as ammonium Nitrate form (33.3% N).
Vine growth and nutritional status as well as berry set, yield per vine and quality of
Superior grapes in response to organic materials were investigated.

Application of Green manure, Compost El- Nile and Filter mud aside from
mineral N source was in a descending order highly effective in stimulating growth
and nutritional status of the vines in addition to improving berry set, increasing yield
and number of clusters per vine, cluster weight, berry weight and dimensions and
percentage of total soluble solids while decreasing the total acidity of the juice
compared to using mineral N source only. A supreme influence was attributed to the
application of Green manure plus 75g N/vine in the mineral source on the studied
characteristics in comparison with using Filter mud or Compost El- Nile each alone.

The study confirmed the efficiency of Green manure as a good source of
organic N fertilizer for Superior grapevines and it was recommended to plough clover
in the soil after taking three cuts plus the addition of 75g N/vine in the mineral N
source to get the best results with regard to yield and quality of the berries. The
beneficial effects of compost on growth and fruiting of Superior grapevines were also
confirmed.

INTRODUCTION

Organic matter affects growth and yield of fruit crops directly by
supplying the plants with nutrients or indirectly through modifying soil physical
properties, thus improving the root environment and stimulating plant growth
(Nijjar, 1985). A soil seldom has sufficient organic matter for the optimal plant
growth. Soil productivity can therefore be improved by the addition of organic
matter materials. Abundant sources of organic matter are animal manure,
compost, wastes and green manure. Application of these materials to
agricultural lands has been steadily increased in the recent years for two
reasons: firstly, they have been advocated as alternative nutrient source to
mineral fertilizers, and secondly, their application on croplands provides a
currently acceptable method for their disposal (Darwish, et al., 1995). As the
quantities of the common farmyard manure are limited in Egypt as well
as the known disadvantages of such manure, the problem of finding out
suitable substitutes imposed the use of some new natural organic materials
such as Filter mud, Compost and green manure to improve soil fertility and
productivity of the trees. Filter mud is a new local organic material fertilizer,
which is a by-product of sugar cane industry/ in El- Minia Governorate.
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Compost EI- Nile is also one of the new local organic amendments made
from various agricultural wastes.

Data dealing with the determination of accurate rate of such organic
N fertilizers and mineral N fertilizers which could be applied and adopted for
the promising Superior grape cultivar are lacking.

The great necessity of using N in both Green manure and mineral N
sources for enhancing growth and productivity of grapevines was
emphasized by the results of Fregoni (1978); Markin (1989); Fregoni and
Fraschini (1989), Pool etal (1990); Garicia- Lujan (1990); Darwish et al.
(1996a and 1996b); Abou EI- Lail (2001) and EI- Sayed (2002).

Previous studies confirmed the great benefits of using N in both
organic and mineral sources on growth and yield of various grape cvs. (Griffin
and Laine, 1983; Bhangoo et al. 1988; Wang et al. 1991; Fardossi et al.,
1991; El- Sayed, 1994; Ahmed et al., 1996; El-Morsy, 1997 and Abd EI-
Ghafar- Gehan, 2002).

This study was initiated to compare the effects of Filter mud;
Compost El- Nile and Green manure on growth, vine nutritional status, yield
as well as physical and chemical properties of Superior grapes.

MATERIALS AND METHODS

This study was carried out in 2005, 2006 and 2007 seasons in a
private vineyard located at 77 Kilometers from Cairo in Cairo- Alexandria
dessert Road on one hundred and Twenty, 8-year-old cane trained superior
grapevines (leaving seven canes of 10 buds each plus five renewal spurs of
two buds each). Vines were planted at 2 x 3 meters and supported by Gable
system. The vineyard soil was sandy and well-drained. Drip irrigation system
was followed. All vines received the same cultural practices usually applied in
the vineyard i.e. spraying Dormex, fertilization, pests and weed control except
organic and mineral N fertilization. It is to be noted that the data concerning
2005 season (the first season) were excluded.

Soil analysis was carried out according to Wilde et al. (1985) and
the obtained data are shown in Table (1).

Table (1): Physical and chemical properties of the vineyard soil

Particle size distribution

Sand % 82.5
Silt % 7.5
Clay % 10.0
Texture Sandy
pH (I : 2.5 extract) 7.22
E.C (1: 2.5 extract) (mm hos/cm) 1.70
0. M% 0.42
Total Ca CO3 % 2.20
Total N % 0.09
Available P(ppm, Olsen) 13.0
Available K (ppm, ammonium acetate) 223
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Ten treatments were involved in this experiment as follows:

1- Nitrogen at the recommended rate i.e 100 gN/vine( According to Ahmed et
al., 2000 and Abou- El Lail, 2001) was completely added as mineral N
source.

2- Filter mud at 100g N/vine without mineral N source.

3- Compost EI- Nile at IOOg N/vine without mineral N source.

4- Green manure only.

5- Filter mud at 25g N/vine + mineral N form at 75g N/vine.

6- Filter mud at 50g N/vine + mineral N form at 50g N/vine.

7- Compost EI- Nile at 25g N/vine + mineral N form at 75g N/vine.

8- Compost EI- Nile at 50g N/vine + mineral N form at 50g N/vine.

9- Green manure + mineral N form at 75g N/vine.

10-Green manure + mineral N form at 50 N/vine.

Each treatment was replicated three times, four vines per each. The
completely randomized block design was followed.
The amounts of organic and mineral N applied for the studied

treatments are given in Table (2).

Table (2) : Applied amounts of N from organic and mineral sources

Tr. Organic fertilizers Amount of Nivine (%) Total
No Type Amount (kg)/vine| Organic Mineral N/vine
1 Without 0.0 0.0 100 100
2 Filter mud (2.5%N) 4.0 100 0.0 100
3 |Compost El-Nile (2%N) 5.0 100 0.0 100
4 Green/manure | - 100 0.0 100
5 Filter mud 1.0 25 75 100
6 Filter mud 2.0 50 50 100
7 Compost/ El-Nile 1.25 25 75 100
(o] Compost/ El-Nile 2.50 50 50 100
9 Greenmanure |  -—-—- | -mee- 75 100
10 Green/manure |  ----- | - 50 100

Nitrogen in the mineral N source was added as ammonium Nitrate
form (33.3% N). It was applied at four equal batches: at growth start, before
the onset of bloom, just after berry set and at two weeks later. It is to be
observed that this fertilizer was added each batch three times a week. The
two tested organic N fertilizers namely Filter mud (2.5% N) and Compost El-
Nile (2.0% N) were added at the first week of January in both seasons. Green
manure was applied to the soil by sowing clover seeds in the second week of
Oct. in 2004 and 2005 years. Three cuts were taken before ploughing clover
in the soil.

The tested treatments were evaluated through the following
parameters:

1- Leaf area, shoot length & leaf N, P, K, Zn, Fe &Mn contents.

Samples of twenty leaves opposite to the basal clusters were taken
and the average leaf area (cm2) was estimated according to Jain & Misra
(1966). Shoot length(cm) was also recorded.
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Percentages of N,P and K as well as leaf content of Zn, Fe and Mn
(in ppm) on dry weight basis were determined in the petioles of these leaves
according to Wilde et al. (1985).

2- Percentage of berry set, yield/vine and cluster weight.

Percentage of berry set was calculated by dividing the number of
attached berries by the total number of flowers per cluster and multiplying the
product by 100. Harvesting took place in mid June when T.S.S/Acid ratio
reached 25 according to Tourky et al.. (1995).The vyield per vine was
recorded in terms of weight (kg) and number of clusters per vine then the
average cluster weight (g) was calculated.

3- Quality of the berries:

Five clusters were taken randomly from the yield of each vine and the
following determinations were carried out:
Average berry weight (g) and dimensions (longitudinal and equatorial) in cm.
Percentage of total soluble solids (TSS %).
Percentage of total acidity in the juice as g. tartaric acid/ 100 ml juice

(According to A.O.A.C, 1985).

The obtained data were tabulated and statistically analyzed according
to Mead et al. (1993) using the new L.S.D test for detecting the significant
differences between the studied treatment means.

RESULTS AND DISCUSSION

1- Effect of some organic N materials on average leaf area and shoot
length:

Data in Table (3) clearly show that supplying Superior grapevines
with Filter mud, Compost El- Nile or Green manure either singly or in
combination with mineral N source significantly increased the average leaf
area and shoot length compared with the application of N completely via
mineral source. The effectiveness of the three organic materials on these
growth traits could be arranged in a descending order as follows: Green
manure, Compost El- Nile and Filter mud. The combined application of N in
both organic and mineral sources was preferable in stimulating these growth
characters than using each alone. The stimulation on growth traits was
slightly associated with increasing the amount of organic N fertilizers.
Significant differences were observed on these growth characters between all
treatments except between the higher two rates i.e. 25 or 50g N/vine from
each organic N fertilizer. The maximum leaf area and shoot length were
obtained from vines intercropped with clover (green manure) and received
mineral N source at 75g N/vine. The vines which received N completely via
mineral N source produced the minimum values. These results were true in
both seasons of the study.

The beneficial effects of organic N materials on growth aspects can
be attributed to their effect on supplying the vines with their requirements
from various nutrients, their influences on improving physical and chemical
properties of the soil and consequently ensuring better growth of roots and
the vine as a whole (Nijjar, 1985 and Darwish et al., (1995).
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The obtained results regarding the positive action of Green manure
on growth are in agreement with those obtained by Fregoni (1978); Markin
(1989) and Pool et al. (1990). The beneficial effect of the other organic N
fertilizers on growth was supported by the results of Griffin & Laine (1983);
Bhangoo et al. (1988) and Wang et al. (1991).

Table (3): Effect of Filter mud, Compost El- Nile and Green manure on
leaf area, shoot length and leaf content ofN, P, K and Zn of
Superior grapevines in 2006 and 2007 seasons

Leaf area Shoot length

Organic N Fertilizers Treatments (cm.) (cm.) Leaf N%
2006[2007 2006 | 2007 | 2006 | 2007
MS only at 100gN/vine 105.5| 102.3 96.5 100.3 1.53 1.61
F.Mat 100gN/vme 108.5| 105.7 | 100.5 | 104.1 1.60 1.68
C-EL at I00gN/vine 111.3| 109.2 | 104.3 | 108.9 1.67 1.75
Green. M 114.8| 112.5 | 109.2 | 113.0 1.74 1.81

F.M at 25g N/vine+75g N M.S 117.4] 116.6 | 1143 | 1180 | 1.79 1.88
F.M at 50g N/vine+50g N M.S 118.3] 117.0 | 115.0 | 118.6 | 1.80 1.89
C-EL at 25g N/vine+75g N M.S 122.2] 120.2 | 119.0 | 124.0 | 1.87 1.95
C-EL at 50g N/vine+50g N M.S 123.0] 120.7 | 120.3 | 125.0 | 1.90 1.96

Green- M. + 75g N M.S 127.0] 125.9 | 126.2 | 131.0 | 1.97 2.03
Green- M. + 50gNM.S 127.7| 126.0 | 127.3 | 132.0 | 1.98 2.04
New L.S.Dat5 % 2.1 2.0 2.3 2.2 0.05 0.06
Leaf P % Leaf K % Leaf Zn (ppm)

MS only at 100gN/vine 0.09 | 0.10 | 1.05 1.00 | 100.1 | 99.3
F.Mat 100gN/vme 0.11 | 0.13 1.11 1.06 | 103.0 | 102.
C-EL at I00gN/vine 0.14 | 017 | 117 1.13 | 106.0 | 104.0
Green. M 0.18 | 0.20 | 1.22 1.20 | 109.2 | 106.3
F.M at 25g N/vine+75g N M.S 0.20 | 0.23 | 1.27 1.27 | 1122 111.2
F.M at 50g N/vine+50g N M.S 021 | 0.24 | 1.28 1.28 | 113.0 | 112.0

C-EL at 25g N/vine+75g N M.S 0.24 | 0.28 131 1.34 | 116.2 | 1143
C-EL at 50g N/vine+50g N M.S 0.24 | 0.28 131 1.40 | 117.0 | 115.0

Green- M. + 75g N M.S 0.27 | 0.31 1.36 1.48 | 120.0 | 118.9

Green- M. + 50gNM.S 0.28 | 0.31 1.37 1.50 | 120.5 | 119.1
New L.S.Dat5 % 0.02 | 0.03 0.04 0.06 1.8 1.5

M.S = Mineral source F.M = Filter mud

C-EL = Compost El-Nile Green-m = Green manure

2- Effect of some organic N materials on the mineral content of leaves:

It is evident from the obtained data in tables (3 and 4) that the values
of N, P, K, Zn, Fe and Mn in the leaves were significantly increased as a
result of using Green manure, Filter mud and Compost El- Nile either singly
or in combination with mineral N source in comparison with the application of
N in the mineral source only. The promotion was associated with using green
manure, Compost El- Nile and Filter mud as arranged in a descending order.
Combined application of the three organic N fertilizers with mineral N source
was superior to the application of each alone in increasing these nutrients in
the leaves. It is to be noted that no significant increase in these nutrients was
observed due to raising the amount of these materials from 25 to 50g N/vine.
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The maximum values were obtained from vines intercropped with clover
(green manure) plus those fertilized with mineral N source at 75g N/vine.

Table (4): Effect of Filter mud, Compost El- Nile and Green manure on
leaf Fe and Mn content, berry set %, No. of clusters/vine,
yield/vine and cluster weight of Superior grapevines in 2006
and 2007 seasons

Organic N Fertilizers Leaf Fe (ppm) |Leaf Mn (ppm)| Berry set %
Treatments 2006 | 2007 | 2006 | 2007 | 2006 | 2007
M.S only at I00gN/vine 80.2 71.9 914 | 87.4 | 6.2 6.8
F.Mat 100gN/vine 83.3 75.8 95.0 91.0 6.6 7.3
C-EL at 100 g N/vine 88.0 80.2 99.1 95.0 7.1 7.8
Green. M 92.3 84.7 |103.3 | 98.7 | 75 8.3
F.M at 25g N/vine+75g N M.S 97.3 89.3 | 108.1 | 102.3 | 8.0 9.0
F.M at 50g N/vine+50g N M.S 98.9 90.0 | 109.1 | 103.0 | 8.1 9.1

C-EL at 25g N/vine+75g N M.S 1034 | 95.3 | 114.0 | 107.0 | 8.4 9.5
C-EL at 50g N/vine+50g N M.S 104.0 | 96.0 | 115.0 | 1075 | 8.5 9.7

Green- M. + 75gN M.S 107.0 | 101.0 | 119.3 | 1119 | 9.0 10.2
Green-M. + 50gNM.S 107.4 | 102.3 | 120.0 | 112.3 | 9.2 10.3
New L.S.D at 5% 2.9 3.4 3.1 2.7 0.3 0.4

. . No. of Cluster

Yieldivine (kg) clusters/vine weight(g)
M.S only at 100g N/vine 6.1 5.6 17 18 |[340.9| 311.1
F.Mat 100g N/vine 6.9 6.6 18 20 [385.7| 329.2
C-EL at 100g N/vine 8.0 7.5 20 21 |421.7| 355.7
Green- M. 8.9 8.5 21 22 1469.6| 386.4
F.M at 25g N/vine+75g N M.S 9.8 9.6 21 24 |515.0| 399.3
F.M at 50g N/vine+50g N M.S 9.8 9.6 22 24 |515.0| 400.0

C-EL at 25g N/vine+75g N M.S 10.7 10.6 22 25 [562.2| 423.7
C-EL at 50g N/vine+50g N M.S 11.0 10.8 23 26 |550.0| 416.7

Green-M. + 75gN M.S 11.8 11.7 23 27 |591.7| 431.7

Green-M. + 50gN M.S 11.9 11.8 22 27 |595.8| 436.7
New L.S.D at 5% 0.97 1.08 2.4 2.9 25.3 18.2

M.S = Mineral source F.M = Filter mud

C-EL = Compost El-Nile Green-m = Green manure

Fertilizing the vines with 100g N/vine in the mineral N source only
produced the minimum values. Similar results were obtained in both seasons.

The stimulation of vine nutritional status in response to the
application of organic N material was attributed to their positive action in
increasing the organic matter and reducing soil pH, consequently increasing
the availability of nutrients.

The improving effect of Green manure occurring on vine nutritional
status was supported by the results of Fregoni & Fraschini (1989), Darwish et
al. (1996a and 1996b) and AbouEl- Lail (2001). The promotion on nutrients in
the leaves in response to the application of the other organic N fertilizers was
previously confirmed by the results of Fardossi et al. (1991), El- Sayed (1994)
and Ahmed et al. (1996).
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3- Effect of some organic N materials on percentage of berry set,
yield/vine, and number of clusters per vine and cluster weight.

Data in Table (4) clearly show that organic N materials: Green
manure, Filter mud and Compost EI- Nile applied either singly or in
combination with mineral N source were significantly effective in increasing
berry set % and yield expressed in weight (kg) and number of clusters per
vine as well as cluster weight compared with the application of mineral N
source only. The maximum number of clusters was obtained from vines
receiving Green manure and mineral N source at 75g N/vine. The minimum
value, however, occurred in vines supplied with mineral N source only at
100g N/vine in the second and third seasons. The increase in berry set %,
yield and cluster weight was observed on vines intercropped with Green
manure, Compost El-Nile and Filter mud as arranged in a descending order.
Combined application of N in both organic and mineral sources was highly
effective in increasing these parameters than using each alone. Green
manure accompanied with 759 N/vine applied to Superior vines was
responsible for maximizing the vyield. In this treatment the yield per vine
reached 11.8 and 11.7kg in 2006 and 2007 seasons, respectively.

These results could be mainly attributed to the positive action of
organic N materials on growth, vine nutritional status, berry set as well as
berry weight and dimensions.

The results in this respect are in the same line with those obtained by
Darwish et al. (1996b), Abou. EI- Lail (2001) and El-Sayed (2002) who
worked on green manure and Foradossi et al. (1991), El-Sayed (1994);
Ahmed et al. (1996) and El- Morsy (1997) who worked on other organic N
materials.

4- Effect of some organic N materials on physical and chemical
properties of the berries

It can be shown from the data in Table (5) that the application of the
three organic N materials either singly or with mineral N source generally
improved the quality of the berries in terms of increasing weight, berry
dimensions and total soluble solids and in reducing the total acidity of the
juice as compared with the application of mineral source only. The beneficial
effect of these materials in improving quality of the berries could be arranged
in an ascending order as follows: Filter mud, Compost El- Nile and Green
manure. The combined application of organic and mineral N sources was
preferable in improving quality of the berries than using each alone. The
treatment including Green manure plus application of N at 75g N/vine in
mineral N source gave the best results in this respect. Vines fertilized with N
at 100g N/vine completely via mineral N source was accompanied by lower
quality of the berries. These results were true in both seasons.

The results in this connection could be attributed to the enhancing
effect on cell division and fruit maturity in the three organic N materials.

The improving effect of Green manure on fruit quality was confirmed
by the results of Dawish et al. (1996b), Abou. El- Lail (2001) and El- Sayed
(2002). The results of El- Sayed (1994); Ahmed et al. (1996), EI-Morsy (1997)
and Abd El-Ghafar-Gehan (2002).
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As a conclusion the best results with regard to yield and quality of
Superior grapes were obtained due to the application of Green manure
accompanied with 75g N/vine in the mineral N source.

Table (5): Effect of Filter mud, Compost El- Nile and Green manure on
some physical and chemical properties in the juice of
Superior grapes in 2006 and 2007 seasons

Av. Berry
. . Av. Berry S Av. Berry
Organic N Fertilizers : longitudinal .
’ Treatments weight (g.) Iongitudinal equatorial
2006 | 2007 | 2006 | 2007 | 2006 2007

M.Sonlyat I00gN/vine 50 | 42 2.3 2.5 1.9 2.1
F.Mat 100gN/vine 54 | 46 25 2.8 2.2 2.4
C-EL at 100gN/vine 58 | 49 2.8 3.0 29 2.6
Green. M 6.1 | 53 3.0 3.2 2.6 29
F.M at 25g N/vine+75g N M.S 6.4 | 5.6 3.2 34 2.8 3.0
F.M at 50g N/vine+50g N M.S 6.5 | 5.7 3.2 34 2.8 3.0
C-EL at 25g N/vine+75g N M.S 6.8 | 6.0 3.5 3.6 3.1 3.2
C-EL at 50g N/vine+50g N M.S 69 | 6.0 3.5 3.7 3.1 3.3
Green- M. + 75gNM.S 72 | 64 3.8 3.9 34 3.5
Green- M. + 50gN M.S 72 | 64 3.9 4.0 35 3.5

New L.S.D at5 % 0.3 | 03 0.2 0.2 0.2 0.2

T.S.S% Total acidity %

M.Sonlyat 100gN/vine 17.3 175 0.718 0.725
F.Mat 100gN/vine 17.6 17.9 0.681 0.684
C-EL at 100gN/vine 18.0 18.3 0.650 0.640
Green- M. 18.3 18.6 0.619 0.598
F.M at 25g N/vine+75g N M.S 18.6 19.0 0.589 0.555
F.M at 50g N/vine+50g N M.S 18.7 19.0 0.584 0.553
C-EL at 25g N/vine+75g N M.S 19.0 19.3 0.548 0.505
C-EL at 50g N/vine+50g N M.S 19.0 19.4 0.545 0.501
Green- M. + 75gN M.S 19.5 19.7 0.506 0.457
Green- M. + 50gNM.S 19.6 19.8 0.501 0.455

New L.S.D at5 % 0.2 0.3 0.031 0.042
M.S = Mineral source F.M = Filter mud
C-EL = Compost El-Nile Green-m = Green manure
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