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ABSTRACT

Grapevine fertilization is one of the most sensitive practices, particularly
interested in management package. Three years study (2004, 2005 & 2006) has been
conducted in a private vineyard located at El-Khatatba region, Menofia Governorate to
investigate the effect of ureaform (UF) as a slow release nitrogen fertilizer and
ammonium nitrate (AN) as an ordinary one with or without application of farmyard
manure (FYM) on yield and quality parameters of Thompson seedless grapes (Vitis
Vinifera L.).

Results indicate that no significant effects for the different treatments on the
morphological characters have been observed except that of leaf area which has
shown clear response to both UF treatment rates and FYM application. Also, it is
observed that such character values were superior in the 3" year to those of 2" one.
All treatments have given good quality grape yield. However, it is observed some
inferiority concerning total sugar and total soluble solids as well as high acidity in
condition of available nitrogen glut expected and due to high nitrogen rates or FYM
application.

In 2" year, it is observed positive effect for each FYM and UF treatment on
cluster weight, yield/ vine and yield/ fed. The UF rate of 96 kg N/fed without FYM and
48 kg N/ fed with adding FYM have been the most superior. In the 3 year, No
effective for FYM application on the yield or their components has been marked, yet
on the contrary, the nitrogen treatments without FYM application have given the most
yield, it is also observed that the treatments tagged (+) have given yield more than
those tagged (*) regardless fertilizer type or rate.

Concerning the economic evaluation, net return and investment factor (IF) of
UF treatments has been superior to those of AN treatment in case of no adding FYM,
the contrary has been true in case of FYM application. In the 2" year, it is illustrated
that the optimum rates to fulfill the maximum profitability have been 96 kg N/ fed.
without FYM application and 48 kg N/ fed. with FYM application. In the 3" year, and
because of its yield has been more than that of 2" one, its net return has been so
much comparing with those of 2" one.

Generally, the treatments have not received N-fertilizer in the 3™ year has been
the most profitability although its net return has been less than those received N-
fertilizer. This means that the highest yield does not mean the highest profitability.
However, still the rate 96 kg N/ fed. without FYM application and 48 kg N/ fed. with
FYM application have been the most profitability.

Keywords: grapevine, slow release nitrogen fertilizer, ureaform, ammonium nitrate,
farmyard manure, net return

INTRODUCTION

Generally, fertilization of vine yards is one of the most sensitive
services, particularly interested in programs to control nitrogen fertilization.
Where the consequent excessive addition of nitrogenous fertilizers increased
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succulent growth, delayed maturity of fruits as well as increased sensitivity of
vine yards of fungal diseases and exposure to damage winter cold. On the
other hand, reduction of nitrogen fertilization and suffering of nitrogen
deficiency leads to a decline in buds fertility and week growth vegetation in
addition to the small size of grapes and lack of crop.

The effects of fertilization or fertilizer type or amount on plant health
and quality were reported through long-term experiment. One of them from
1944 to 1966 illustrated that ammonium sulphate application resulted in sever
reduction of vine growth and yield (Tulloch and Harris, 1970). In other long
term experiment (11 years), Conradie and Saayman (1989a) reported that
nitrogen fertilization increased yield and shoot growth. Also, Conradie and
Saayman (1989b) revealed that no consistent effect of N-fertilization on either
grape or wine quality could be detected, but during one season the
occurrence of bunch rot was enhanced by the high N-application. In the same
respect, Spayd and Morris (1979) reported that N-fertilizer levels (152- 228 kg
N/ha) as NHsNOs3 had no effect on yield, pruning weight, soluble solids and
absorbance, but acidity was reduced at the high nitrogen level.

Chang and Kiewer (1991) reported that the growth of vines was
substantially reduced in NHs-treated plants. As for urea application,
Goldspink and Gordan (1991) applied single and split application of urea at
bud burst, fruit set and post harvest, they reported that the highest grape
yield were obtained when N was applied at bud burst whereas post harvest
application showed to be inefficient. Shaker (2001) showed that mono
ammonium phosphate resulted in a higher yield with better fruit quality.

Roberts and Ahmedullah (1991) reported in their study regarding the
effect of increasing ordinary nitrogen fertilizers supply on NOs- concentration
in grape petioles, that NO3s" level in the petioles increased with increasing N-
rate. It seems that the N-fertilization of vine is debatable issue, particularly if
the NOgz pollution either in plants or in soils was taken into consideration,
where it is well known that the NOs pollution potentiality of natural water
sources was caused by leaching N-fertilizers from soils. To prevent or
alleviate severity of such pollution, N-fertilization management should be
attentively arranged synchronizing the rest of the agricultural elements to
obtain cleaned agricultural products. There are now available slow release
formulations of N-fertilizers which reduce the possibility of injury from over
fertilization or fertilization too close to the root system as well as prevention
both plant and water sources from NOz" pollution.

Concerning works performed for slow release nitrogen fertilizers
(SRNFs) application to fertilize vine yards. Colugnati et al. (1997) compared
isobutylidene diurea (IBDU) with dicyandiamide (DCD) application at different
treatment dates in grape vine, they reported that the post harvest nitrogen
supply positively influenced total buds, sprouting buds and cluster number
and also such formulation of fertilizers achieved more balanced plants.
Springett (2001) showed that the application of SRNF to grape improved
substantially crop yield and diminished a frost damage of buds, enhancement
of berry production and resistance to chill and disease damage. Ismail (2000)
revealed that sulphur coated urea, phosphours coated urea and
ureaformaldehyde in descending order were very effective in improving the

872



J. Agric. Sci. Mansoura Univ., 33 (1), January, 2008

quality and yield of Flame seedless grape vines compared to urea fertilizer.
Colepietra and Alexander (2006) found that application of methyleneurea
resulted in increasing bunch weight and delayed maturity as evidenced by the
lowest sugar content. Also, they indicated that such fertilizer led to retard the
maturation until the end of the commercialization period (November-
December).

As for SRNFs per se, in general, they are techniques to minimize the
amount of N-released from fertilizer and in turn minimize nitrate pollution
either in plants or water sources and also ammonia and nitrous oxide gas
emissions and consequently, minimizing nitrogen loss which resulted in
improving soil fertility and yield quality as well as enhancing the efficiency of
nitrogen application and economic return.

Slow release nitrogen fertilizer (SRNF) used in this paper is the
ureaformaldehyde, and so called, shortly, ureaform (UF). UF-fertilizer
composition was prepared by the reaction of urea and formaldehyde
comprising polymeric nitrogen in the form of methyleneurea polymers of
varying chain length. The majority of the polymeric nitrogen consists of short
chain polymers selected from the group consisting of methylene diurea,
dimethylene triurea and mixtures (Abbady et al., 1991). This type of fertilizers
provides nitrogen element over a period of time (usually 9 to 12 month) or two
growth seasons. Once applied at beginning the fertilization period.

This study has undertaken to investigate optimum rate of ureaform
(UF) as a SRNF and best practice for obtaining optimum grapevine growth,
quality and yield as well as maximum economic return.

MATERIALS AND METHODS

The experiment has been conducted during three successive years
(2004, 2005 and 2006) on ten years old, own-rooted Thompson seedless
(Vitis Vinifera L.) grapevines grown in a well drained loamy sand soil of
private vineyard located at El-Khatatba region, Menofia Governorate. The
grapevines were spaced at 1.5 x 3.0 meters apart. The vines were trained to
the modified cane training and supported by telephone trellis system. The first
season (2004) has been considered as an introductory season to overcome
the residual effect of the previously used fertilization during the preceding
years, so its data has been excluded. The soil analysis (Wilde et al., 1985) of
this vineyard is shown in Table (1).

Table (1). Some soil properties of the studied vineyard soil.
EC

Property | pH Ca|Mg| Na | K |cos|HCOs| cI |sO.|0.M.06/5200| Silt (Clay Texture CaCOs

(dS/m) % | % | % | class %
Value [8.11] 2.02 [2.84/4.21|14.34/0.76(0.00 1.30 [14.26]6.59| 0.80 [84.53(8.67(6.80 lg:ery 3.47

A split plot design has been used in this experiment
(a) main plots have been FYM in two treatments; 0.0 and 30 m3/ fed
(b) subplots have come as follow:
1- Control (not received any fertilizer)
2- Ammonium nitrate, 80 kg N/ fed = 250 g AN / vine/ year (AN)
3- Ureaform, 48 kg N/ fed = 130 g UF/ vine/ year (UF1)
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4- Ureaform, 64 kg N/ fed = 170 g UF/ vine/ year (UF2)

5- Ureaform, 80 kg N/ fed = 210 g UF/ vine/ year (UF3)

6- Ureaform, 96 kg N/ fed = 250 g UF/ vine/ year (UF4)

Every treatment has been replicated three times, 4 vine per each (144
vines). In third year, the subplots again have split into 2 subsubplot (c ), one
of them has received the same amount and form of nitrogen fertilizer as was
in previous year (tagged +). The other one has dispatched nitrogen fertilizer
to study the residual effect of previous application in year 2005 (tagged *).

FYM has been added in a cavity (40x40x40 cm) beside the grapevines
before the begging of growing season (2005). The ammonium nitrate (33.3 N
%) was added side dress in three doses, the first one (80g/ vine) at 35% bud
burst, the second one (120g/ vine) after blooming to veraison stage and the
last one (50g/ vine) after harvesting grape yield. The ureaform (40 % N, 60%
activity index) manufactured by Abbady et al. (1991) has been added side
dress in one dose at the beginning of yield fertilization season (2005).

The chosen Thompson seedless grapevines have almost had the
same vigor. Five canes of 14 buds each and approximately four renewal
spurs, two buds each, have been retained on each vine at winter pruning in
the middle of January in 2005 &2006 years (according to Fawzi et al., 1984).
The vines were drip irrigated and received known agricultural practices which
already applied in the vineyard.

The tested treatments were evaluated through the following
parameters:-

1- Fruit quality:- five clusters from the yield of each vine were taken randomly
and the following determination were carried out:-

- Average berry weight and berry size

- Total soluble solids percentage (TSS %)

- Total acidity (%) in juice as g tartaric acid/ 100 g juice (A.O.A.C.,

1985)

- TSS/ acidity ratio

- Berry length and width as well as berry shape index (length/ width)

2- Leaf area and NPK contents:- samples of twenty leaves opposite to the
basal clusters were taken and the average leaf area was estimated
according to Jain and Misra (1966) and percentage of N, P and K on dry
weight basis were determined in the petioles of these leaves according to
Wilde et al. (1985).

3- Yield and cluster weight:- the harvesting took place on mid June, cluster
number per vine and the yield per vine were recorded, then the average
cluster weight was calculated.

The obtained data were statistically analyzed according to Snedecor
and Cochran (1980).

RESULTS AND DISCUSSIONS

The studied points, here, have been limiting parameters for quality,
percentage concentration of N, P & K and yield & yield components of grape
at two successive years to determine the main and residual effect of SRNF
as well as calculation of economic return has been included.
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1-Parameters of quality
a) Morphological characters

Data given in Table (2) show the relation of different treatments either
in presence of FYM or not with some morphological characters. In year 2005,
no significant effect for FYM application has been shown on the most studied
characters (weight, size, length, width and shape index of berry) but there
has been clear significance as regarding to leaf area since it has been
markedly increased in case of adding FYM comparing with that of no adding
it. It is well known that the useful effect of organic matter on physical and
chemical properties of soil which has been certainly conditioned suitable
environment for plant growth and nutrients uptake. Such result has been in
harmony with those of Nijjar (1985) and Ahmed et al. (2000).

As for the effect of different fertilization treatments, also no clear
significant effect has been noticed on different studied characters except on
the leaf area since there has been gradually increasing for such area along
with the increasing nitrogenous rates of UF. It is worthy mentioned that the
effect of UF treatments (on average) on such character has been obviously
superior to that of ammonium nitrate (AN) treatment as well as it has had
slight increasing as regarding to other characters. This positive effect of UF
may be due to the regular release of its nitrogen which would meet, to
rational extent, the nutritive need of plant from nitrogen. Moreover, Alice Wise
(2002) added that SRNF promotes root growth to help plant recover from
summer stress. Also, helps prepare plant for winter.

In year 2006, it is observed similar trend to that of year 2005
concerning the different characters of morphology has been prevailed; each
of FYM and different fertilization treatments have been had significant effect
only on leaf area. Also, final both split treatments (+, *) have had significant
effect only on leaf area; regardless of the rate of treatments, the treatment
tagged (+) has had superiority to that of tagged (*) either in existence of FYM
or not.

In general, there has been slight superiority for the investigated
characters values of year 2006 to their corresponding in 2005. Such effect
would support the concept of SRNF application and show its continuation
from year to another.
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Table (2). Effect of FYM application, slow and fast release nitrogen fertilizers on some morphological parameters
of Thompson seedless grapevine through two succssive years.

Year 2005 Year 2006
Treat. |Leaf area |Av. Berry | Av. Berry A‘Ile':et:y Av. Berry S:;r)e/ Treat, |Leafarea|Av. Berry | Av. Berry A\I/é:et:y Av. Berry S:;Z
® | @) |wieght ()] size (cm3) (c?n) with(em)| dzx ©) | (o) |wieght (g)|size (cm3) (C?n) width (em)| dzx
< Cont. 155 213 159 142 11l 123
~ | Control . . . . . .
5 | 180 128 L 15 12 am| 2 U e U h 1
3 AN+ 18000 204 200 169 140 120
c AN | i i . . .
g 16000 162 160 170 131D 1m0 2 215 161 123 130
UFL+ 18500 232 227 153 132 115
Tl | i ) . . )
g 1200 191180 LI LA 12D o 000 266 260 165 140 117
g UF+ 21200 180 150 151 131 115
UF2 . . i i : .
kS o 215 190 169 1401204 o om0 242 2% 143 140 12
- UF3+ 20500 250 247 163 131 124
3 UF3 , . i § : .
3 10000 218 200 180 10 18] o im0 100 162 153 130 L7
£
g UF4+ 21000 226 216 172 134 128
UF4 . . i 3 5 .
3 1000211200 190 L0 A4 o o0 14 10 163 142 L4
meant 19017 218 200 158 130 121
e 0150 A8 AR AN L® L2)one 050 220 205 15 131 118
Cont. 16000 230 175 145 120 120
C | . . . ) . .
mol 18600 127 118 180 1% 1wl o U o e im
AN+ 17500 230 210 156 140 111
el AN | . . . 8 .
5 e 130 126 10131210 o0 218 205 161 139 115
§ UFL+ 17700 170 170 182 135 134
UF1 . . X : : .
£ 400220 220 130 LA ALl Geeoo 23 200 162 136 119
£ UF2+ 19800 218 214 140 131 106
S| uR | ) . ) ; )
2 PLOO 221 210 180 155 LYo Yoso0 146 135 142 140 101
c UF3+ 19500 248 245 190 151 125
S| UR | i . | . .
ja 0100 1% 170 16 139 LB o g0 248 245 164 140 147
<
g UR4+ 20300 200 195 170 138 123
UF4 , . . : 8 .
3 2000 23 216 190180 I) l joen0 g2 179 169 130 130
meant 18467 216 202 164 136 120
18333 1 77 174 143 12
men 18333 188 3 mean* 17667 209 191 157 133 117
o A 08 00 0m 00 00 O0[SDA 03 000 001 00 000 000
9 B 04 00 001 001 000 00L| B 044 001 001 000 001 000
A*B 068 001 00l 001 000 00| C 007 000 000 000 000 000
AB 063 00 00 000 00l 000
AC 010 000 001 000 000 000
BC 017 001 001 000 000 00
ABRC 024 001 001 000 000 001

AN=ammonium nitrate

UF= ureaformaldhid
* the experimental unit received N fertilizer in first year only

+ the experimental unit received N fertilizer in second year

B) Chemical composition and properties

In general, all treatments (Table 3) either on the 2™ or 3 year have

produced grape vyield of acceptable quality because their TSS % being
frequently given more than 15 (Spayd and Morris, 1979). No significant effect
has been observed for FYM application on any of chemical composition or
chemical properties for the yield in the 2™ or 3 year. Uf treatments (on
average) at 2™ year have given total sugar % and total acidity values
approaching to those of AN treatment either in presence of FYM or not.
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Table (3). Effect of FYM application, slow and fast release nitrogen fertilizers on chemical composition

and properties of Thompson seedless grapevine through two succssive years.

Year 2005 Year 2006
Tss/ | Macronutrients % in TSs/ | Macronutrients % in
Treat | rotel [Tsson | 1o | aciaity leaf Treet | pol | Tss e[ T2 aciaity leaf
(B) [ sugar % acisity % ratio N P K (C) |sugar % acisity % ratio N | b | K
~ Cont. | 19.80 2100 089 2360 094 013 091
Control| 2060 17.00 088 19.32 103 0.7 085
% ontro Cont. | 1972 211 083 2354 091 0.1 084
e AN . : . 66 135 021 1.
S| AN | 2400 1850 070 2642 137 029 101| ANT| 1980 2300 075 3066 135 021 121
5 AN* | 2010 1810 071 2549 138 027 131
F1 . . X . . B .
o | UFL | 2400 2100 064 3281 105 025 10| UFMF[ 2330 17.00 069 2463 118 021 L17
§ UFL* | 2200 1700 087 1954 117 020 102
g UF2+| 2410 1800 075 2400 118 024 129
UF2 | 2390 1830 065 2815 124 030 120
3 UF2* | 2030 2000 066 30.76 131 026 118
g UF3+| 2000 2200 080 2750 1.32 029 1.30
3 | urs | 2100 1800 090 2000 1.31 031 1.10
£ UF3* | 2230 2200 091 2417 129 024 130
2 UFa+| 2200 1790 086 2081 129 030 128
UFs | 2250 2200 087 2528 210 031 130
UF4* | 2310 1800 079 2278 131 031 124
mean| 2267 1913 077 2533 135 027 109|ncaNY 2167 1982079 2520 121 023 119
mean* 21.25 1937 080 2438 123 023 115
Control| 2200 1710 085 2011 1.05 018 0go| o™ | 2100 2200 085 2588 098 0.5 0.98
Cont. | 21.05 2203 082 2546 093 0.14 093
AN+ | 2010 2300 081 2839 131 032 129
AN | 2110 2400 062 3870 1.30 019 131
g AN* | 2090 2300 090 2555 121 034 132
c
€ | UF1 | 2440 1700 078 2179 121 021 120 UFL+| 2100 1900 065 2923 119 023 129
E UFL* | 21.90 1900 065 2923 123 020 141
S UF2+| 2090 2000 090 2222 131 025 132
S | ur2 | 2160 1930 067 2880 118 021 1.00
2 UF2* | 1890 1620 075 2160 124 025 124
i
UF3+ | 21, _ . 00 139 030 L
S | Urs | 2020 1980 080 2475 125 023 100| UToT[ 2130 1800 Q.75 2400 139 030 125
< UF3* | 21.30 2300 074 3108 123 029 134
F4 . . X . . B .
2| ure | 2030 1720 o068 2520 130 029 10| VP4 [ 2320 1810 079 2291 131 031 142
UFa* | 2410 2100 064 3280 132 032 132
meand 2142 | 2002] 0.79 | 25.44] 1.25] 0.26 | 1.26
mean| 21.60 1907 073 2657 122 022 110
o mean* 21.53 | 20.71| 075 |27.62| 1.19| 026 | 1.26
| A 005 000 000 006 001 001 000[LSDA[ 001 004 000 008 000 0.00 001
we| B 004 006 001 014 001 001 001| B[ 004 005 000 006 001 001 0.00
A8 005 008 00l 020 00L 001 001| ¢c| 002 002 000 003 000 0.00 000
AB| 006 006 001 009 00l 00l 001
Ac| 002 002 000 005 000 0.00 0.00
B*c| 004 004 000 008 000 000 001
AB*c| 006 006 001 011 00l 001 001

AN=ammonium nitrate
* the experimental unit received N fertilizer in first year only

UF= ureaformaldhid

+ the experimental unit received N fertilizer in second year

Also, they have given total soluble solids (TSS %) values more than that of
AN one in case of no adding FYM and less in case of adding it. As for
macronutrient N, P and K no significant effect has been observed among the
different treatments.
In the 3 year, the effect of FYM on the studied parameters has been
taken the same above mentioned trend. UF treatments (on average) have
given total sugar values more than that of AN one in case of no adding FYM
and less in case of adding it as well as they have given TSS% values less
than that of AN treatment either in presence of FYM or not. Similarity for each
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acidity values or macronutrient (N, P and K) has been recorded for different
treatments either in case of adding FYM or not.

It is observed marked superiority for the treatments tagged (*) to
treatments tagged (+) in the matter of total sugar and TSS % with reduction
of total acidity %. Mostly, it is frequented that with increasing the chance of
available nitrogen presence, the total sugar and TSS values have reduced
while total acidity has increased. These results have been in agreement with
those of Ismail (2000).

2- Yield and yield components

Data given in Table (4) reveal that the obtained yield of control has
been as a result of nitrogen fertilization of past year (2004). In general, there
have been clear variation in yield and its component values as affected by
slow (UF) and fast (AN) release fertilizers, they have been whether the same,
more or less, according to the application of FYM or not, and used different
rates of each treatments. In year 2005, regardless of fertilizer treatments,
FYM application has had slight effect on the pruning weight and positive
effect on the cluster weight as well as yield/ vine and yield/ fed.

The effect of different applied rates of UF comparing to the

recommended rate of AN is recorded in Table (4). No significant effect has
been observed on pruning weight values due to different treatments. As for
the other characters of yield components, UF4 has given the maximum value
for cluster weight in case of no adding FYM and minimum one in case of
adding it. Obvious superiority for yield/ vine and yield / fed values has been
recorded for UF4 treatment in case of no adding FYM. The quite contrary has
occurred in case of adding it, since this treatment has given so inferior value
for such components. This effect may be attributed to that the
microorganisms existing in FYM accelerated the ureaform breaking down
process and subsequently, fast release of its nitrogen must be done,
particularly, the N-rate of UF4 has been very high. On the other hand, the
grape is very sensitive to high nitrogen level and that is why the yield has
been injured. This effect was in agreement with the findings of Abbady et al.
(2006). An opposite direction has been observed in results of UF2, since it
has offered maximum yield in case of presence FYM and vice versa. This
impact confirmed the previous mentioned fact. Taking the vyield of AN
treatments as a standard level the relative change could be calculated for the
other treatments in percentage value. They have ranged from -23.91 to 49.31
in case of no adding FYM and from -44.42 to 57.3 in case of adding it. In final
statement, the optimum rate in case of no adding FYM giving maximum yield
has been UF4. The optimum rate in case of presence of FYM has been UF2
since it has attained the highest yield in its.
In year 2006, it must be firstly mentioned that each treatment has been split
into two treatments, one of them has again taken the same rate of nitrogen
fertilizer tagged by (+) and the other has not tagged by (*) and left to answer
the question of: will the residual nitrogen from UF fertilizer give yield as much
as that which fertilized again?.
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Table (4). Effect of FYM application, slow and fast release nitrogen fertilizers on the yield of
Thompson seedless grapevine through two succssive years.

Year 2005 Year 2006
Treat, | PTUMing | Cluster Cluster | Yield | Yield | Yield relative Treat, | Pruning [ Cluster Cluster | Yield | Yield | Yield relative
EeBa) weigt | weight | NoJ | (ko) | (ton/ | changetoAN | T | weight | weight | No | (kg | ton/ | changetoAN
(kg)! vine| (ko) vine[ vine | vine | fed) [value] % ©) | gy vine | (g vine| vine | vine fed) [value] %
< Cont. | 198 061 1034 632 547 -5.76 -4364
< |control| 2. . 40 795 716 -240 -24.
5 [Contol] 210030 2040 795 716 240 2497 (| U gl 0% 6o se 76 4768
3 AN+ | 240 061 2480 1467 1320 000 0.00
S |ang0| 222 045 2370 1068 961 0.00 0.00
g AN* | 260 050 2400 1248 1123 000 0.00
o UFL+ | 214 058 2300 1341 1207 -113 -856
F148) 2 . 20 1049 944 017 -1
g UFLAG 246 042 2520 1049 944 017 -LTT1 o | 51e 050 2320 1155 1040 084 -7.48
g U+ | 272 061 2600 1670 1503 380 28.79
Ur2,64 2. 51 2270 1147 1032 071 7.
3 w05 0 032 0 P\ Uk | 255 060 2740 1550 1395 075 668
g UF3+ | 275 061 2600 1596 1436 313 2371
£ UFS.80 260 046 2420 1121 1009 048 499\ ol 0 04g 2600 1252 1127 -L94 -1728
g UFd+ | 260 055 2520 1392 1253 130 1158
UF4,96 : | X 1 X ’ .
3 240 087 2340 1561 1405 444 46201 b | 915 055 p540 1394 1255 066 588
meant| 243 059 2256 1350 1211 022 198
mean| 230 048 2827 1124 1011 051 8311w | 230 054 2270 1208 1083 T2 1530
Cont. | 200 063 1080 684 616 -217 -1558
Control| 2. . 20 879 791 633 -4,
ontrof 220 040 2220 879 7L 633 S| 0| o5 063 1065 672 605 -788 -26.08
" AN+ | 220 073 2120 1548 1393 000 0.00
é AN 255 067 2370 1682 1424 000 000 | | il oot ol s 0 0w
g UFL+ | 250 052 2080 1091 9.82 150 10.77
UFL 48| 2. . 60 1457 1311 -113 -,
E 211 05T 2560 1457 1311 -L13 1341 o | 040 053 2000 1064 957 -436 5240
= U2+ | 198 047 2300 1085 976 -417 -20.94
S |Ur2,64 262 101 2470 2489 2240 8.16 5.
2 6 0 0 2480 2240 816 51301 oo | 510 038 2380 908 817 015 -180
= UF3+ | 265 075 2220 1665 1498 666 47.81
[} . -
o[ 2t 08T 280 1278 USL 2T B e | g0 04 2180 1001 901 492 5913
g
£ UFd+ | 245 066 2200 1444 1299 467 3352
UF4,96 § R X X B -0. -44.
3 250 037 2370 880 792 832 M| o | 0y s o0 83 75 641 7704
mean+| 230 063 2000 1253 1127 108 7.6
mean| 244 00 2375 1428 1285 139 077 || S Ao 10 e s
| A 000 006 002 016 Ol LSDA| 000 008 014 010 009
we| B 001 004 003 011 010 Bl 001 001 013 007 006
A*B 00l 006 005 015 014 cl oo o001 001 002 002
ABl 001 002 019 010 009
A*C| 000 001 001 003 003
B¥C| 000 003 001 006 005
A*B*C| 001 004 002 008 007

AN=ammonium nitrate

UF= ureaformaldhid
* the experimental unit received N fertilizer in first year only

+ the experimental unit received N fertilizer in second year

Examination of data given in Table (4), shows that no significant difference
has been noticed between the different treatments either in presence of FYM
or not, as regarding to pruning or cluster weight; but there have been
significant differences for cluster No./ vine, yield/ vine and yield/ fed. in favor
of no presence of FYM. This effect may be explained on the basis of the
intensive decomposition of UF caused by bio-constituents of FYM which may
lead to liberate some more of its nitrogen and then lose it as affected by soil
properties (high pH) or that the yield has been injured by much liberated
nitrogen. In this respect, Allice Wise (2002) in its report about grape vine
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fertilization advised if compost or any other organic matter was in use,
nitrogen rates should be reduced.

As for the effect of different treatments on yield and yield components
in case of no adding FYM, it is observed that no significant effect for all
treatments on each of pruning or cluster weight has been mostly occurred.
However, the treatments NA*, NA*, UF*, UF>", UFs* and UF3" have given
some increasing in cluster No./ vine while UF2*, UF2+ and UF3+ treatments
have given higher yield/ vine as well as yield/ fed. than others. While in case
of adding FYM, still no significant effect for all treatments has been shown on
each of pruning or cluster weight values. Yield/ vine and vyield/ fed. values
have got approximately decreasing for NA*, UF1* UF2* UF3* and UF4*
(residual nitrogen treatments) whereas AN+, UF3+ and UF4+ (residual
nitrogen + again N added treatments) have given rational values for each
yield/ vine and yield/ fed.

As for the final split treatments tagged with + or *, it is observed that
no significant difference between pruning or cluster weight and cluster No./
vine has been occurred whether in presence of FYM or not. As regard the
yield/ vine and yield/ fed., no certain direction has been noticed, they have
been sometimes the same and other times they have been more or less. This
may be due to the adaptation supposed to be between the soil medium and
UF fertilizer has not yet accomplished. It is however, observed that yield/ vine
and vyield/ fed. Values, on average, of both residual and residual+ adding
ureaform treatments have been approximated to those of AN treatment
currently fertilized. It seems that the residual ureaform nitrogen has been
acted as posts harvesting fertilization and bulbs has been got as stores to
nitrogen element and have not needed supplemental nourishment to help
plant give a good yield. Also in this respect, Golugnati et al. (1997) stated that
the slow release fertilizers application achieved more balanced plants. The
relative change in the year 2006 has ranged between -17.28 to 28.71 for
treatments without FYM application, and from -77.04 to 47.81 with FYM
application.

3- Economic evaluation

The major disadvantage of slow release nitrogen fertilizer, in general,
is their high cost as compared to conventional readily soluble nitrogen
fertilizers. However, if it is taken into consideration the magnitude of their
efficiency (80-90%, Abbady et al., 2003) the situation may be positively
changed. Here, Table (5) show calculation of costs, gross return, net return
and investment factor (IF) for grape yield at both years as well as the final
calculation throughout the experiment.

The expenditure involved in the purchase and application of fast or
slow release fertilizer as inputs can be totalized in:

Ammonium nitrate (33.5% N) 800 L.E. for one ton.
Ureaform (40% N) 1900 L.E. for one ton, representing urea price for 1 ton+
price of some other chemicals which are necessity to manufacture 1 ton of it.
Labour of adding fertilizer 15 L.E. for fed./ time, labour of adding FYM 35 L.E.
for 10 ms.

The output representing in sold price of grape yield has taken 1500 L.E.
for 1 ton
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It must be mentioned that the cost of known other agriculture processes
(pesticides, fuel, repairing, .... etc) have not been included and also the yield
increase has been only referred to the effect of the studied different
treatments.

Obviously, at year 2005 and regardless of different treatments, the
presence of FYM has positively affected net return and investment factor
(Table 5). Net return and IF values of UF treatments (on average) has been
superior to those of AN treatment in case of no adding FYM and opposite
direction has been appeared in case of presence of FYM.

The results has suggested the UF4 rate (96 kg N/fed) without FYM
and UF2 rate (64 kg N/ fed) with FYM to be the optimum rate from ureaform
to attain maximum profitability. The result of year 2006 is the most important
limiting factor to determine the profitability quantity because of being dealt
with the lasting nitrogen portion after the previous nitrogenous depletion at
year 2005.

As for net return, it is astonished that the yield increase of treatments
tagged (*) referring to the effect of lasting portion of UF-nitrogen at year 2006
has been greater than those of 2005 in case of no adding FYM and less in
case of adding it. Regardless of different treatments, the presence of FYM
has negatively affected net return values.

As for the effect of different treatments on net return, it has found that
in case of no adding FYM, the net return of UF treatments (on average) has
been superior to that of AN treatment. The contrary trend has been true in
case of adding it. The final observations, the treatments have received new
addition of nitrogen fertilizers either fast or slow release which tagged (+)
have given net return greater than those which have not (*) either in presence
of FYM or not.

To decide the extent of the importance of this study, final calculation
of inputs and outputs (Table 5) must be well discussed. In general, the data
indicate that the application of both fast and slow release forms of nitrogen
fertilizers have been profitable since their IF values have frequently been
more than 3 (FAO, 2000). Net return of UF treatments (on average) has been
greater than that of AN treatment in case of no adding FYM and less in case
of adding it. The most important result is although the net return of treatments
tagged (+), on average, has been more than those of tagged (*) either in
adding FYM or not, their IF (on average) has always been less. This means
that the highest yield/ fed does not necessarily mean the highest return.

Fig (1) illustrate the relation between the impact of different UF-rates
and each of total yield increase, net return of 2" and 3 year with or without
FYM application. on the basis of IF, it could be selected the rates of UF2 and
UF4 in case of absent FYM, UF2 in case of presence it, to be the optimum
rates from economical point of view.
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Fig. (1). Ureaform treatments in relation to total yield increase and net return.

In conclusion, the positive perspective of this study has emphasized
on the importance of slow release nitrogen fertilizers application; the results
have shown the continuation of UF-nitrogen release till the year 2006 in
sufficient quantity to meet the nutritive grapes requirements, so that the
productivity in the year 2006 has been greater than that of 2005. The rate of
96 kg N/ fed has been efficient to fertilize the grapevine and if FYM has been
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in use, it should be reduced to the half (48 kg N/ fed). This practice
guarantees production of good vyield (quality and quantity) and also high
profitability comparing to the ordinary N-fertilization. Finally, the inestimable
environmental return must be taken into consideration.
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Table (5). Yield increase, gross return, net return and investment factor (IF) produced from application of different treatments on Thompson seedless grapevings in two years.

Treatment Year 2005 Year 2006 Final position for return / fed
e | cost of . gross i e . [ costof . gross total gross £
Treat App|.|ed E‘ﬁ [abour/ fed |appliec| ating total .y|e|d et at net 2 Tt App|.|ed E‘a [abour/ fed |applied aing total .y|e|d et at net Jied total et net i
fertilizer| 2 o | for | FYM cost/ |increase retrun | 2 G fertilizer( Z o | for | FYM cost/ |increase retrun |. cost retrun | £ 5
2| O gt | 5 Vertizaionfmatea| ™™ | et | tonted| ™™ | LE [ E5 ) it | 5 Vtzaton| maed| "M | e [ore| T | g [N g (market) | £
~ P fed raglE| |2 L fed raglLE| 7| ffed | 77 |ralE| T [
5 ANt| 250 200 135 000 000 3% 762 11430 11075 | 987 670 14805 14135 2209
J
é A B e 00 00 % 25 Bh 0100 AN*| 0 0 0 000 000 0 567 8505 8505 | 792 3% 11880 11465 3546
UR+] 120 28 45 000 000 273 649 9735 9462 | 877 546 13155 12609 2409
QUFL| 12 2 4 ! | M3 22 42 147 1L
c V ! g 00 002 R & UFL[ 0 0 0 000 000 0 48 6480 6480 | 710 273 9900 9627 3626
g UF2+| 160 304 45 000 000 349 983 L4745 14306 | 1299 690 10485 18795 2824
' ) 9 3 4 '
; Uz k000 om % sl g dsl L3 UF*[ 0 0 0 000 000 0 837 12555 12555 | 1153 349 17295 16946 4956
0 UF3+| 200 380 45 000 000 425 889 13335 12678 | 1182 850 17730 16880 2086
L
§ I R UFS*| 0 0 0 000 000 0 569 8% 8535 | 862 45 12930 12505 3042
UFd+| 240 456 45 000 000 500 706 10590 10089 | 1390 1002 20025 19923 2088
URb| M0 K000 000 NURE I S 2088 UF| 0 0 0 000 000 0 697 1045 10455 | 1381 501 20790 20289 4150
mean| 19400 31360 6300 000 000 37660 350 525300 487640 1302|mean| 19400 31360 6300 000 000 37660 714 1063650 10443.00{ 10.63 564.10 15889.50 1531740 30.94
AN+| 250 200 135 000 000 33 727 1095 10570 | 1360 775 20400 19625 2632
g S L L ANF]0 0 0 000 000 0 221 3405 305 | 860 440 12900 12460 2932
Sluml m 2 s ! . 07 w06 URL+] 120 28 45 000 000 273 366 5490 5217 | 886 651 13290 12639 2042
2 V ! d : L 18 UFL[ 0 0 0 000 000 0 352 5280 580 | 872 378 13080 12702 3460
o]
Elupl 1 .4 6 M5 14 B o 4T UF2+| 160 304 45 000 000 349 371 5565 526 | 1820 803 27300 26497 3400
g V 0o : oo : ® il UF*[ 0 0 0 000 000 0 200 3015 3015 | 1650 454 24750 24296 5452
g UF3+| 200 380 45 000 000 425 88 13230 12805 | 1242 955 18630 17675 1951
. 4 )
%’ e @b Do mos@ o N0 0 DB UFS*| 0 0 0 000 000 0 296 4440 440 | 656 530 940 9310 1857
5 UFd+| 240 456 45 000 000 500 683 1025 9744 | 684 1107 10260 9153 9.7
3 i B Dom o h A UF*| 0 0 0 000 000 000 147 205 205 | 148 606 2220 1614 366
mean| 19400 31360 6300 3000 10500 48160 593 8889.00 840740 19.86|mean| 19400 31360 6300 000 000 37660 425 637800 618970 | 10.18 669.90 15267.00 14597.10 25.02

Yield increase= the difference between yield of the treatment and the yield of control

Net return= gross return - total cost

(Gross retun=value of yield increase (in terms of money)
Investment factor= gross return (L.E.)! total cost (L.E.)




