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EFFECT OF SOME SOURCES OF ORGANIC FERTILIZERS
ON GRAPE NUTRITION, YIELD AND FRUIT QUALITY OF
FLAME SEEDLESS GRAPEVINES
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ABSTRACT

This study was carried out during 2003, 2004 and 2005 seasons to study the
effect of some sources of organic fertilizers on yield, fruit quality and the residues of
the nitrate and nitrite in berry juice of Flame Seedless grapevines growing in a clay
soil under drip irrigation system in a private vineyard located at Dakahlia governorate.

Three organic manures (cattle, chicken or town manure) as a sources®f
organic N were examined at 40 N units/vine either alone or combined with N mineral
fertilizer at the rate of 10 N/unit organic manure plus 30 N/units mineral ferﬁluzer
compared with the control (60 N/unit).

The resuits obtained in this invesﬂgation indicated that organic manures
combined with the mineral N fertilizer significantly Increased leaf area percentage, N,
P and K in the leaves as compared with the mineral N fertilizer (control) or organic
fertilizers alone. The best treatments were obtained from vines receiving chicken
manure. Cattle manure however caused the lowest values of leaf area. Moreover,
organic manures combined with mineral N fertilizers significantly increased yield,
bunch weight and volume bemry weight and volume and juice as well as TSS,
- TSS/acidity and total anthocyanin in the skin of berries decreased acidity in the juice.
Also, organic manure treatments significantly decreased the residues of nitrate and
nitrite in the juice of berries. Chicken manure as a local organic manure which is
available in a low price was considered the best organic fertilizer with a good source
of N, P and K improve yield, berry quality and reduce tha residues of nitrate and nitrite
in berry juice decreased environmental*pollution. Data also indicates that, although
the productivity of the vines fertilized with nitrogen tnineral fertilizers and organic
mineral fertilizer give the highest prodyctivity as compared with organic fertilizers ,
except for the chicken manure with achieved the highest economic retumn due to the
net increase due to the high prices given for the production of the crop organically
fertilized only.

. INTRODUCTION

Flame Seedless. grape is one of the most popular cultivars grown in
Egypt for local consumption and export. it is well known that fertilizers are
important factors for increasing yield and berry quality of grapevines,
especially nitrogenous fertilizers Keller (2005). After 1960,the quanties of
chemical fertilizers has been increased. The heavy use of chemical products
in agricultural has resulted in an increased level of environmental poliution.

Organic manures are considered as sources of essential nutrients
necessary for plant growth (Yagodin, 1984) and Harhash and Abdel-Nasser
(2000).

Using orgamc manures could improve soil porosity, soil structure,
aeration, retention of moisture and are considered good sources of essential
nutrients (EL-Nagar, 1996; Kaloosh and Koreish 1995.and Nassar, 1998).
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Many investigators mentioned that adding organic manure as
fertilizer to the soil increased yield and improved berry quality of grapevines
Nijjar, (1985);, Harhash and Abdel-Nasser (2000); Kassem and Marzouk
(2002); Abd EL-Hady et al. (2003) and Belal, (2008). .

The aim of this study was to determine the most suitable sources of
organic manure (chicken, cattle and town manure) on yield, berry quality and
nitrite and nitrate residues in the berries which cause serious health problem
for the consumer. in the mean time the investigation aimed at Finding out the
best organic manure which has a high productive efficiency Concerning
fertilization of Flame Seedless grapevines.

MATERIALS AND METHODS

This study was carried out on mature Flame Seedless grapevines
grown in a clay soil located at Dakahlia governorate, planted 2.5 x 3 meters
apart and irrigated according to the drip system to the cardoon training
system of 60 buds were per/vine. The vines received the normal agricultural
practices as in the commercially grape orchards under Dakahlia conditions.

' At the start of the experiment, soil samples were taken representing 3
layers.

Mechanical and chemical a'nalyses of the soll are given in Table (1):

Soildepth| E.S H% Available nutrient (ppm)

(cm) |(ds.m)| P N P | K B | Mn | Zn
0-30 1.3 7.8 38 12 | 450 | 007 | 8.2 1.8
30-60 1.3 7.9 30 11 420 | 0.06 | 7.9 1.7
160-90 1.4 8.0 20 10 | 400 { 005 { 7.0 1.6

Soil depth| Coarse sand Particle size distribution

{cm) (%) Fine sand (%) (Silt (%)| Clay (%) | Texture |

0-30 0.3 23.50 {1 2563 45 Clay |
" 130-60 0.3 24.70 26.2 46 Clay
-90 0.2 25.60 264 47 Clay

The experimental design was split-plot. The vines were subjected to
7 treatments with 3 replicates 3 vines each. The treatments used in this study
were as follows:
1- Control (60 unites of N\feddan).
2- Chicken manure (10 N/units) + 30 N/units as mineral.
3- Town manure (10 N/units) + 30 N/units as mineral.
4- Cattle manure (10 N/units)+ 30 N/units as mineral.
5- Chicken manure at (40 N/units).
6- Town manure at (40 N/units).
7- Cattle manure at (40 N/units).
Vines of the control received the same N treatments as 60 umtslfed
as recommended by the Ministry of Agriculture.
- Ammonium sulfate (20.5 % N) as a source of mineral fertilizer was
added at three times: 25 % at the growth onest, 50 % after berry set and 25
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% after harvest. Organic manures were added only once at the beginning of
growth .Chemical analysis of chicken, cattle and town manures are given in’
Table (2).

Table (2): The chemical analysis of used chicken, cattle and town

manures. _
Organic Mn Zn

lFertllizers matter N% | P% | K% Fe % (ppm) | (ppm)
IChicken manure 63.2 250 [ 114 ] 19 | 6212 | 780 900
ICattle manure 60.7 0.75 | 050 | 0.4 | 5019 | 450 560
own manure 40.3 1.07 { 0.60 { 0.5 | 3281 520 730

Field observations and laboratory measurements were achieved
during this study as follows
1- Average leaf area (cm?/vine): this was estimated during the first week of

May by picking twenty mature leaves from those opposite to the first
cluster on the shoot, the leaf area was measured using the digital
planimeter.

2- N, P, K content of leaves: the concentration of N, P and K in the petioles
of leaves. Nitrogen content was determined according to micro-kjeldahl
methods as described by Peregl, (1945). Phosphorus content according
to Chapman and Pratt (1961) and potassium by using a flame
photometer according to Brown and Lillelan (1946)

At harvest when TSS reached about 17-18 % average yield (kg per
vine) was recorded in the filed. _

Physical characteristics of bunches:

Bunch weight (gm), bunch volume (ml), 100 berry welght (gm), 100
berry volume (ml) and juice volume of 100 berries (ml).

Chemical characteristics of berries:

Soluble solids content (TSS %) was estimated by using a hand’
refractometer, total acidity percentage (expressed as g tartaric acid in berry
juice) was determined according to the A.O.A.C. (1980), soluble solids
content/acid ratio (TSS\acidity) and total anthocyanin content in berry skin
(mg/g fw) was also estimated according to Hise et al., (1965).Also, nitrite and
nitrate determination as methods of Singh (1988).

The obtained data of this study were statistically analyzed using the
(N.L.S.D) according to Waller and Duncan(1969) .

RESULTS AND DISCUSSION

Effect of different organic (sources) on:
1-leaf area:

Data presented in Table (3) show that all organic fertilizers as
complementary to mineral N source sngnlfcantly increased leaf area
compared with mineral N alone (control) or organic fertilizers alone.

The maximum values were obtained on vines receiving 30 N \units
mineral N source and 10 N\ units as chicken manure.
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The obtained resuits may be due to fact that the decomposition of
organic matter decreased the pH value and consequently nutrients in the soil
became more available to vines or may be attributed to the increasing of
photosynthetic rate as a result of more uptake of soil available nutrients,
which cause an increase in growth and photosynthesis Mahmoud et al.
(2000). Furthermore, application of cattle manure caused the lowest values of
leaf area due to its poor contents of magro and micro nutrients.

Table (3): Effect of different organic (sources) a_nd rhineral of nitrogen
fertilizer on Leaf area of Flame Seedless grapevines.

rreatments - Leaf area (m?/vine)
2003 2004 | 2005
IControl 128.13 | 128.60 | 128.77
IChicken manure_10 N\ units + 30N\nits as Mineral 13797 | 13717 | 137.07
own manure 10N\units +30N\units_as mineral 135.76 | 135.15 [ 136.54
Cattle manure10N\whnits + 30N \units as mineral 133.47 | 132.62 | 134.01
hicken manure 40 Nwnits 131.58 | 130.92 | 131.34
Town manure 40N\ units ' 129.03 | 128.84 | 128.37
Cattle manure 40N\units 126.44 | 126.58 | 126.13
N. LSD.at5% 1.00 1.34 1.05

Similar results were reported by Darwish et al. 1996; Ragab and
Mohamed (1999); Salama (2002), Abd EL-Hady et al. (2003); Abou Table
(2004) and Abd ElL-Hameed and Rabeea (2005) who reported that all
combination of organic manure and minerals N fertilizer increased leaf area
of Superior grapevines grown in the silty soil.

N, P and K content of leaf potloles

Data in Table (4) indicated that organic manure fertilizer combined
with N mineral fertilizers increased N, P and K content of leaf petioles as
compared with the control that received 60 N units m the form of mineral
fertilizer or organic fertilizer alone as 40 N units.

The obtained resuilts are in accordance with those Darwish et al.
(1996) on Roomy_ Red grapevines, Ezz (1999) on Thompson Seedless
grapevines, Ragab and Mohamed (1998) on Flame Seediess grapevines,
Harhash and Abd EL-Nasser (2000) on Flame Seedless grapevines and
Kassem and Marzouk (2002) who revealed that the replacement of 50 % of
the recommended rates of mineral N with organic fertilizer such as chicken,
cattle and town manure sugmﬁcantly increased leaf mineral content of Flame
Seedless grapevines.

Chicken manure as an organic fertilizer gave the highest values in
this respect, while cattle and town manure alone gave the lowest values of N,
P and K during the seasons of this study. This may be due to the poor -
contents of macro and micro nutrients as compared with chicken manure. '
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Tible (4): Effect of different organic (sources) and mineral nitrogen
fertilizer on "nitrogen, phosphorus and potassium content in
leaves of Flame seediess grapevines

N% P% K%
Frestments 2003] 2004 | 2005 | 2003 | 2004 | 2005 | 2003 | 2004 | 2005

ntrol 2.14) 2.16 | 2.16 | 0.25 | 0.25 | 0.26 | 1.47 | 1.48 | 1.48
IChicken manure 10N\ i
units  +30N\unit as|2 74| 2.66 | 2.60 | 0.35 | 0.36 | 0.37 | 1.70 | 1.68 | 1.70
mineral
[Town manure10N\ v
units +30N\units as  |2.50] 2.39 | 245 |1 0.32 ) 0.34 | 0.32 | 1.61 | 1.58 | 1.61
mineral
- ICattle manurei10N
units + 30N \units a 2.37| 226 | 2.36 | 0.30 | 0.33 | 0.28 | 1.53 | 1.51 | 1.51
ineral
hicken manure 40 230

224 (224 |10.27 (028 | 0.29 | 1.51 | 1.49 | 1.49

N\units

own

manure 40N\ units 217|220 | 216 | 0.25 ( 0.25 | 0.24 | 1.47 | 1.45 | 1.48
attle manure

40N\units 2.12| 2.09 | 2.06 | 0.23 | 0.22 | 0.22 | 1.45 | 1.40 | 1.37

N. L.S.D.at5% 10.03]| 0.06 | 0.05 | 0.03 | 0.02 | 0.04 | 0.02 | 0.03 | 0.02

Effect of different organic (sources) on:
Yield:

Data presented in Table (5) show that adding organic manures
combined with mineral N fertilizers significantly increased the yield \vine in
compared with adding only 60 N-units/vine as mineral or 40 N-units/vine as
organic N sources. The positive effect of adding organic manure with mineral
N fertilizer on yield may be due to the role of organic manures in reducing soil
pH resulting in higher more availability of nutritional elements; macro or micro
elements (Wilde, 1988), or can be attributed to the increase in the leaf
mineral content, this plays a big vital role in producing favorable balance
between growth and fruit production which leads to increasing photosynthesis
process.

These data agree with Martin (1988) on Roomy-Red grapevines, EL-
Morsy (1997) on Banaty grapevines, Ragab and Mohamed (1999) on Flame
Seedless, Harhash and Abd EL-Nasser (2000) on Flame Seedless, Kassem
and Marzouk (2002) and Abd EL-Maksood (2006) who reported that all
combination between each organic nitrogen sources plus mineral nitrogen
fertilization significantly increased the yield/vine as compared with mineral
nitrogen fertilizer at the rate of 80 units\vine.

Data also revealed that chicken manure combined with 30-N/unit of
mineral fertilizer gave the higher values than the other applied treatments.
These results may be due to, the fact that chicken manure is rich in its
contents of macro and micro nutrients than the other used manures.

2- Bunch weight and size:
Resuits of Table (5) revealed that adding organlc manures combined
with mineral N fertilizers significantly increased bunch weight and size in
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comparison with adding mineral fertilizers or organic manures fertilizers each
aione.

Table (5): Effect of different organic (sources) and nitrogen mineral
fertilizer on yieid, bunch voiume and bunch weight of
Flame Seedless grapevines.

Yield {(kg/vine) [Bunch volume (ml) Bunch weight
Treatments 2003 12004 [2005 2003 [2004 2005 [2003 [2004 [2005
Control 14.34114.37]14.28/464,28/487.52/491.14/493 58/518.56/521.14
Chicken manur:

10N\units+30N\wnits  [16.72(17.03/16.941616.10/641.30/611.62647.101667.58 b42.24
las mineral

own manure10N
units +30Nwnits as{15.34|15.51(15.65[535.08/533.51533.63563.41(561.61562.55
mineral )

Cattle  manure10N
units + 30N-mineral
Chicken manures 40
N\units

I;Town

manures 40N\ units
Cattle manure
40N\units 12.90{12.85(12.86 P85.01 383.471419.361413.501411.991449.54

N.L.S.D.at5% 0.35 10.37 10.40 [11.06 [12.40 18.31 [11.17 [13.30 [17.52 |

14.62[14.77(14.511479.78482.28/498.71507.78/511.40;527.17

14.69(15.0114.921474.201482.161475.68501.21{512.27516.23

13.70(13.68114.14423.75440.35439.98453.64468.61469.17

. The obtained results are in agreement with Martin (1988); Darwish et
al. (1996); EL-Morsy (1997); and Ezz (1999) who reported that application of
organic manures along with mineral nitrogen fertilizers increased both bunch
weight and size. these results could be explained in view of that organic
fertilizers contains high amount of available nutrient and humus compounds
which improve soil aggregation and physical and chemical properties of the
soil which enhance tree growth and hence increase both yield and cluster
weight (Omran et al. 1998 and Nijjar, 1985).

Data also revealed that the highest values of cluster weight were
obtained from chicken manures, while cattle and town manures gave the
lowest values of cluster weight during the seasons of this study

Berry weight and size :

Data in Table (6) show that adding organic and mineral fertilizers
significantly increased berry weight and size. Our data go in line with those
obtained by EL-Morsy (1997); Ezz (1999); Ragab and Mohamed (1999).
Moreover, chicken manure combined with N mineral fertilizer resulted in the
highest increase in berry weight and size. These resuits may be due to that
organic manure along with mineral nitrogen improved berry weight could be
attributed to the effect of the nutrients of the vines which accelerated the
formation of carbohydrates (ezz,1999)

Juice volume of the berries:

From data of Table (6) it is obvious that organic N manure combined

with mineral N fertilizer significantly increased juice volume of the berries than
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the control and organic N alone, chicken manure combined with N mineral
gave the highest values in this respect. It was found that juice volume of
berries took the same trend found with weight and volume of berries.

Table (6): Effect of different organic (sources) and nitrogen mineral
fertllizer on 100 berry weight and volume and juice volume
of Flame Seedless grapevine.

100 berry volume[100 berry juice|
Treatments 100 berry weight (g) {mi) volume (ml)
003 [2004 [2005 2003 2004 [2005 [2003 [2004 [2005
Control 270.80[269.43[265.34[234.83[229.011233.47(194.16(186.89(192.83

hicken  manur
10N\unit+30N\units1304.29 b 10.36312.651269.55280.35 b80.23 b30.24 237.56 b40.45
mineral

Town manur

1ON\Wnits 30N\un%293.68 1300.19/302.69/257.881267.25271.001218.23/1227.331231.73
mineral .

Cattle manure|
10N\nits + 30N2283.42290.80 592.46 245.57 558.37 60.65[207.30219.54/225.99
mineral

ﬁ{:jﬁ'&‘:" manure 40,65 171263.671271.21222 44229.23239.21/182.73/188.81/200.54

Town

manure 40N\ units 251.88[249.62[258.34[210.92 216.98[224.73[171.12176.62/185.37
Cattle manure .
40N\units 240.35244.59250.16[201.57211.691218.95/163.45|175.58|181.93

N.L.SD.at5% 6.65 4.84 245 [7.0 23 B.21 39 535 B.21

Total soluble solids content, acidity and TSS/acid ratio:

It is apparent from the data of Table (7) that the organic fertilizer
significantly increased total soluble solids content in berry juice decreased
total acidity as compared with the control. These results go in line with EL-
Morsy (1997); Ezz (1999) and Ragab and Mohamed (1999). Data aiso
indicated that the highest TSS percentage resulted from the chicken manure
as an organic fertilizer either alone or added with mineral fertilizer. These
data may be due to the decomposition of chicken manure and its rich
contents of macro and micro elements. ,

With regard to the effect on TSS/acid ratio the data revealed a trend
similar be that of TSS.

Anthocyanin content of berry skin:

Data of Table (8) indicated that organic manures significantly
increased total anthocyanin content of berry skin than the control (60 N-
units) mineral nitrogen. Moreover, organic manures combined with N mineral
fertilizers gave the highest values of this parameter.

{chicken manure was found to give the highest values than other
organic manures in both seasons of the study. These resuits may be due to
the chicken manure is rich in its content K, B and Mn than the other used
treatments, Potassium, B and Mn are known to improve flavor and color of .
berries.. .- -
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Table (7): Effect of different organic (sources) and of nitrogen mineral
fertilizer on TSS, acldity and TSS/acid ratio of Flame
Seedless grapevine. -

~TSS % Acidity % TSS/acid ratio

Treatments 3003|2004 | 2005] 2003 | 2004 ] 2005 | 2003 | 2004 | 2005
Control 17.8117.9 | 17.6 | 0.8470.806 |0.741| 21,04 22.49| 24.77
Chicken manur

10N\nits+30N\units e|189 19.4 | 19.8 |0.702]0.708 | 0.676 | 26.86 | 27.40| 20.29
8 mineral

\units +30N\ units asl 18.5 ] 18.2 | 18.9 |0.757(0.798 |0.767 | 24.46 | 23.15 | 24.71

mineral

Cattle manu :

10N\units + 30N 182 18.2118.310.735]0.7740.769(24.71 1 23.51 | 23.82
ineral

- ﬁ{ﬂf",‘;" manure 40 10 4 | 184 | 18.7 |0.735]0.728|0.753 | 25.09 | 25.32| 24.88

Town manure1 Oq

Town

inanures 40N\ unit 18.2118.0! 18.2 (0.78910.79010.790}23.02 {22.78 | 22.99
Cattle manure

40N\uniits 18.418.0|17.6 10.835]0.81410.817{22.00{22.16 { 21.59

N.LS.D.at5% 0.33 | 0.30 | 0.40 {0.0330.0550.043| 1.31 | 1.70 | 1.96

Table (8): Effect of different organic sources and mineral nitrogen
fertilizer on anthocyanin content of berry skin in Flame

Seedless grapes.
Anthocyanin content (mg/g fw)

Treatments , 5003 2004 2005
Control 0.65 0.66 0.69
Chicken manure 10N\units+30N\units as
mineral 0.93 0.90 0.95
Town manureiON\wnits +30N\wnit as \
mineral 0.82 0.80 0.85
Cattle manure1ON\wnits + 30N \unlts as
mineral 0.79 0.76 0.80
Chicken manures 40 N\units 0.90 0.89 0.91
[Town manure 40N\ units 0.73 0.75 0.75
Cattle manure 40N\units ' 0.69 0.70 0.75

N.L.S.D.at5% ' 0.04 0.05 0.06

Effect of different organic sources and mineral nitrogen fertilizer on
residues of nitrate and nitrite In berry juice :

Data show in Table (9) revealed that the organic manure used either
alone or in combination with mineral N fertilizer significantly decreased nitrate
and nitrite residues in the juice of berries.

ltis clear that chicken manure resuited in the lowest values of nitrate
and nitrite residues during both seasons of the study as compared with
control ( mineral fertilizer or cattle and town manures. The obtained results
are in agreement with Belal (2006) who mentioned that adding organic
nitrogen sources gave the lowest values of nitrate and nitrite in grape berries
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of Thompson Seedless grapevines. All combinations between organic
nitrogen pius mineral nitrogen fertilizer gave significant decrease in nitrate
and nitrite contents in berry juice as compared with control (mineral nitrogen
fertilizer) alone. The best treatment in this respect was in favour of chicken
manure.

Table (9): Effect of different organic sources and mineral nitrogen |

fertilizer on nitrate and nitrite residues in berry julce of

flame soedless grapevines .
- itrate (ppm) itrite (ppm)
Treatments Eo'os 004 2005|2003 [2004 2005
ntrol 5.87 B89 5.92 .05 1.03 1.04
Chicken manu :
" HONwnits+30N\units -as4.92 .86 r.85 0.82 = 0.82 0.82
ineral .
Town manure10N\nit
L+30N\nits as 11 5.09 09 08 0.8 .86
" | mineral )
Cattle manure10N\units
30N \units as mineral +|5.16 .16 —k.16 - 10.90 0.91 0.91
Chicken manures 40 :
N\units 4.55 4.55 '4.65 .79 .80 .79
Town
iire 40N\ units 01 503 503 84 083 .83
Cattle manure
20Nwnits 5.14 B.14 14 092 p92 093
N.L.S.D.at5 % .05 .03 .03 .06 06 .01

Organic nitrogen mineral in combination with mineral nitrogen
fertilizer resulted in less accumulation of NO; than the mineral fertilizer when
applied alone. The obtained results are in accordance with those reported by
Harhash and Abd EL-Nasser (2000).

From the foregoing reisuts , it can be concluded that chicken manure
can be considered as one of the best organic manure saving NPK, and some
micro which nutrients, leaf area, yield and quality of Flame Seedless
grapevine.
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