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ABSTRACT

Two field experiments were carried out during the seasons of 2003 and 2004
at El-Bostan area, Nubaria region. The aim of the study was to investigate the effect
of foliar application of yeast extract, urea at two rates (0.5 and 0.75 % urea) and their
combinations on yield and quality characters of Thompson seediess grapes (Vitis
vinifera L.). Foliar application by yeast extract or urea (0.5 %) significantly increased
the yield, density of berries per bunch, bunch and berry dimensions, weights of bunch
and berry, as well as TSS and TSS/acidity ratio, while the fruit acidity significantly
decreased.

Foliar application with yeast extract significantly increased N content of leaves
from 0.9 % (untreated plants) to 2.0 %, as well as N content of leaves significantly
increased from 0.9 % (untreated plants) to 3.4 % or 3.6 % by foliar application with
0.5 % or 0.75 % urea, respectively. However, foliar application with yeast extract in
combination with urea (0.5 % or 0.75 %) was significantly decreased N content of
leaves, as compared with urea foliar application alone. Also, foliar application with
yeast extract, urea or in combination of both, significantly increased P and K contents
of leaves as compared with untreated plants.

INTRODUCTION

Thompson seedless grape (Vilis vinifera L) is one of the most
important fruit crops, after citrus, grown in Egypt for local consumption and
exportation. Berries are consumed as dessert or as raisin, win or fresh juice.

1t is obvicus that most, if not all, of the newly reclaimed lands in the
western desert in Egypt have the problem of low productivity. Many previous
studies revealed that NPK foliar sprays enhanced nuiritional status and
imiproved the yield and quality of different plant crops, especially in sandy
which are grown in soil which characterized with poor fertility and low water
holding capacity (Ei-Deeb, 1989; and lbrahim et al., 1893).

Several studies attempted to shift the yield pattern of grapevine by
inducing early flowering through the use of growth regulators such as GA; (El-
Fadaly and Abou Ei- Hassan, 1986). Recently, there is a possibility of using
natural growth substances to regulate plant growth, enhance flowering, and to
improve yield and quality of crops. Yeast is a natural biostimulate and is very
to safe humans, animals and environment (El-Araby, 2004). 1t is a natural
source of many growth substances (thiamine, riboflavin, niacin, pyridoxine,
hiotein, cholin, fioic acid and vit. B12) and most of nutrients elements (Na, Ca,
Fe, Mg, K P, S, Zn and Si) as well as organic compounds protein,
carbchydrate, nucleic acids and lipids (Nagodawithana, 1991). Furthermore,
yeast plays a beneficiat role in improving the formation of flower initiation due
to its effect on carbohydrates accumulation (Winkler et al. 1962).
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The objective of this study was to investigate the effect of foliar
application with yeast extract or urea, single or in combination, on the yield,
leaves nutrient contents and quality characters of Thompson seedless grape.

MATERIALS AND METHODS

Two field experiments were carried out at E-Bostan-Nubaria region to
investigate the effect of foliar application of yeast extract and urea on nutrient
contents and quality of grape grown in calcareous soil. Representative
compost soil samples (0-20) were collected form the experimental field before
planting. The soil was air-dried, ground by wooden mortar, passed through
2mm sieve and preserved for analysis. The soil was chemically analyzed for
determination of electrical conductivity (EC) in saturated scil water paste
extract, pH in 1:2.5 soil water suspensions, organic matter by Walkly and
Biack method (Page et al, 1982). Available nitrogen was extracted by 2 M KClI
solution and N was determined by micro-Kjeldahl method (Page et al, 1982).

The amounts of available P and K were extracted by ammonium
bicarbonate-DTPA reagent and P was calorimetrically measured by ascorbic
acidfammonium molybdate method and K was photometricali measured {Page
et al, 1982), The amount of total carbonate was measured by calcimeter
method (Black, 1982). The soil was physically analyzed for the determination
of particle size distribution (sand, silt and clay) and water holding capacity to
according to method of (Black, 1982). The results obtained are shown in
Table (1).

The experimental fayout:

Thompson grapevine cultivar (Vitis vinifera L.) was grown in the
present study for two successive seasons of 2003 and 2004. Vines were of 10
years old, raised cuttings, trained to the head pruning system and subjected
to the normal cultivation practices. Twenty four veins were selected and
grouped in 6 treatments with 4 replicates. The foliar application treatments
were as follows:

1- Control (sprayed with water at full bioom).

2- Yeast extract (at pre-bloom stage: about 10 days befere full bloom, and at
full bloom.

3- 0.5 % of urea solution (at pre-bloom and full bloom stage).

4- 0.75 % of urea solution {at pre-bloom and full bloom stage).

5- Yeast extract + 0.5 % urea solution (at full bioom stage).

6- Yeast extract + 0.75 % urea solution (at fuil bloom stage).

The flower clusters and leaves per each vine were sprayed with two
liters of each treatment. The experimental tayout was a splut—plot design in
randomized complete blocks. The unit of plot area was 6 m® (2m x 3 m).
Yeast treatments were randomly arranged in the main plots; while, urea rates
were randomly distributed in the sub-plots. The yeast extract was prepared by
mixing 1 kg of row Baker's yeast with 1 kg sucrose and keeping them in water
for fermentation at room temperature (25 °C) for 24 hrs allowing the release
of growth substances, according to the method of Skoog and Miller (1957).
This amount was diluted by 200 liters of water io treat cne feddan.

2332



J. Agric. Sci. Mansoura Univ., 30 (4), April, 2605

Table (1): The main chemical and physical properties of the used soil.

Growth Seasons
Parameters 2003 2004
EC dSm’ 217 2.10
pH 8.00 7.80
Available N mgkg” soil 18.0 20.0
“ P “ “ 2.6 3.8
" K ‘ " 70 108
Total Carbonate % 14 15
QOrganic Matter %o 0.20 0.28
Particle size distribution:
Sand % 83
Silt % 11
Clay % 6
Soll Texture Loamy sand
(Water holding capacity % 12.0

All sub-plots had received the same amounts of P and K fertilizers at
the rates of 60 kg P,0s Fed” as superphosphate (15.5% P,0s) and 90 kg
K;O0 Fed' as potassium sulphate (48% K,0). Superphosphate was
broadcasted before planting and potassium sulphate was applied in two equal
doses: after two months from planting and at biooming stage. The common
agricultural practices were carried out as used in the commercial production
farms of grapevine. The pre-bloom stages were in 25 April and 20 April during
successive both seasons of 2003 and 2004, respectively. The full bloom
stages were in 4 May and 1 May of both 2003 and 2004 seasons,
respectively.

Leaves of one year old cans, which bore bunches in summer, were
collected (two cans per each vine) for the determination of N, P and K
Leaves were washed with tap water then rinsed with distilled water, oven-
dried at 70 °C for 48 frs, ground and finely using stainiess steal mill and
digested with H,S0, and H,0; according to the method outlined by Evenhuis
and Dewaard (1980).

Fruit set percentage was recorded for 8 clusters treatment. At
harvest, samples of 8 bunches per treatment was collected at random to
determine bunch length and width {(em), bunch weight {g), number of berries
per bunch (density}. Total Saluble Sclids (TSS) and total acidity in fruit juice
were determined by the methods described in A.O.A.C. (1970). The TSS/
acidity ratio was calculated.

The obtained data were subjected to the statistics analysis according
to Gomez and Gomez (1976).

RESULTS AND DISCUSSION
As shown in Table1, the experimental soil is calcareous and contains
very low amounts of both available N and P and organic matter. The soil also
has low water hoiding capacity with loamy sand texture. There data indicated
that the soil is infertility and requires specific fertilization treatment for
improving its fertility.
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1- Fruit set and density of berries per bunch:

Tables (2) and (3) indicate that fruit set and number of berries per
bunch significant increased by spraying yeast extract alone or yeast extract +
0.5 % urea solutions, compared with those of untreated plants (contrel}, in the
two seasons. Also, spraying plants with veast extract produced a significant
increase of number of berries per bunch, in both seasons. The simulative
effect of yeast extract on fruit set and number of berries per bunch may be
attributed to its contents of bio-constituents such as protein, carbohydrate,
Indot Acetic Acid (IAA), Gibberellic Acid {(GAa), Cytokinins (CK) and Abscisic
Acid (ABA) as well as in mineral nutrients (Nagodawithana, 1991). Such
constituents are known to be involved in cell division, protein and nucleic acid
synthesis, and also have promotion to the formaticn of pollen grains and
therefore the fruit set and the number of berries per bunch were increased as
reported by Kraig and Haber (1980); and Spencer el al. (1983). Similar resulis
were reported on tomato by El-Ghamriny-et-al. {1998) and Tartoura (2001) on
pea plants. The co-application treatmenis (yeast extract + 0.5 % urea)
were found to increase the fruit set and number of berries per bunch. This
may be attributed to the dominating effect of yeast extract in this respect.

2- Bunch and Berry Dimensicns:

Tables (2) and (3) revealed that yeast extract spraying treatments,
either alone or with any urea rates, caused significant increase in both bunch
and berry dimensions over the control, in both seasons. On the other hand,
application of 0.75% urea spray caused a slight decrease in both bunch and
berry length and had no effect on their diameters. These indicate the role of
yeast extract on improving the quality of both bunch and berries of Thompson
grape. These results are in agreement with those reported by Diaz and
Maldonado {(1992) on Pertetz and Flame seedless grapes.

3- Bunch and Berry Weights:

Tables (2) and {3) showed that there were marked increases of both
bunch and berry wrights at all treatments over the control treatment. However,
this increase was not significant, in both seasons. The increased weight of
berries treated with yeast was more than that of the untreated ones and was
connected with growth substances in yeast extract as reported by
Nagodawithana (1991). On the other hand, the roles of N, in urea sprays
treatments, had promoting effect for increasing the vegetative growth and
consequently increasing the weights of both bunch and berry.

4- Total Soluble Solids (TSS} and TSS/acidity ratio:

Tables (2) and (3) showed that the total soluble solids (TSS) and
T3S/acidity ratio, in fruit juice, were significantly and positively affected by
yeast extract spraying alone or in combination with urea application (0.5 % or
0.75%), as compared with the controt. On the other hand, a single application
of urea at 0.5 % or at 0.75 % significantly decreased the juice content of TSS
than the control. A similar decrease in TSS was also found by Morris ef al.
(1978) with Alar spray application and Forlani et al (1983) with CCC
treatments on * Concord “ grapevine;, and “ Gaglioppe” or “ Greco Bianco”,
respectively .
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Table (2): Effect of foliar application with yeast extract and urea on yield and quality of Thompson grapevine of
season 2003.

500z ‘1dy ‘() 0¢ “Aun eanosuel 19g “oUBY T

Fruit|{ No. of [ Bunch | Bunch | Bunch | Berry | Berry | Berry Acidit TSS/

Treatments Set berries/| length | width | weight | length | Diam. | weight |TSS % o y acidity
Bunch| (cm) {cm) {a) {mm) | {mm) {9) ¢ Ratio

1- Control 26.1] 64.3 252 11.2 219 16.1 11.2 2.6 10.0 0.70 14.28
2- Yeast spray 486 | 89.2 353 16.8 372 2186 132 4.1 126 0.60 210
3- 0.50 % urea 353 | 746 29.2 134 263 17.8 12.2 34 9.2 0.78 11.79
4-0.75 % urea 304 | 703 28.4 10.0 240 15.2 12.4 3.2 83 0.79 10.51
5-Yeast+ 0.50%urea 46.0| 855 351 15.4 378 20.0 13.0 4.3 14.8 .63 23.49
6-Yeast + 0.75 % urea | 31.0| 721 33.8 14.8 243 18.4 12.8 4.2 14.3 .65 22.00
LSD 5% 55 ] 1561 9.0 3.2 25 3.7 1.4 1.2 0.4 0.05 1.52
Table (3): Effect of foliar application with yeast extract and urea on yield and quality of Thompson grapevine of

season 2004.

Fruit| No.of | Bunch |Bunch|} Bunch| Berry | Berry | Berry Acidity TSS/

Treatments set | berries/ | length | width [ weight| length | Diam. | weight |TSS % o Acidity

% | Bunch | (em) | (em) | (@) | (mm) | (mm) | (q) * | Ratio

1- Contro! 27.2| 653 26.5 1.7 217 15.7 11.4 25 102 | 0.73 | 13.97
2- Yeast spray 5031 924 37.3 17.4 381 223 139 43 13.7 1 0.58 | 23.62
3- 0.05 % urea 36.1 73.1 304 13.8 270 18.8 124 31 9.0 0.81 11.1
4-0.75 % urea 320( 695 29.7 10.0 249 14.8 12.6 3.2 8.1 0.85 9.53
5-Yeast+05%urea [47.8] B86.8 36.0 15.8 383 21.8 13.5 4.4 157 [ 0.65 [ 24.15
6-Yeast+ 0.75 % urea | 3221 71.0 34.1 15.0 251 19.0 12.9 4.3 140 | 066 | 21.21
LSD 5% 54 14.5 B.6 3.0 26 3.6 1.2 1.1 0.3 0.04 1.50
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5- Leaf Nutrient Contents:

5.1-Nitrogen: Table 4 shows that foliar appiication with urea significantly
increased N content in feaves relative to that of the control. However,
increasing urea application rate (from 0.5 % to 0.75 %) did not significantiy
affect N content in leaves. This point out to those increasing rates of urea
foliar application has no significant effects on N content in leaves.

Foliar application of yeast extract significantly increased N content in leaves
relative to the contrel, but this fevel was significant lower than in leaves
sprayed by urea (0.5 % or 0.75 %). It is ciear from Table (4) that foliar
application with yeast extract and urea mixture significantly decreased N
contents as compared with N content in leaves sprayed by urea alone. This
point out that yeast extract could inhibit N uptake by leaves when sprayed with
yeast extract and urea mixture. ‘

5.2- Phosphorus: Table {4) shows that foliar applications with yeast extract
significantly increased the P contents in leaves relative to that of control. This
was also found in leaves sprayed by urea {0.5 % or 0.75 %). Foliar application
with yeast extract and urea mixture significantly improved P contents in leaves
relative to that of control and also to those sprayed with yeast extract alone or
with urea alone. These points out that yeast extract improving the levels of P
in leaves when applied in combination with urea.

5.3- Potassium: Table (4) shows that foliar applications with yeast extract,
with urea (0.5 % or 0.75 %) or in combination of both significantly increased K
contents in leaves relative to that of control.

According to Simth et al. (1957} it is clear that the values of N and P contents
were within the optimum-high level, while that of K was within the low-
optimum level.

Table (4): Effect of foliar application with yeast extract and urea on leaf
nutrient contents of Thompson grapevine during seasons of
2003 and 2004.

Nitrogen Phosphorus Potassium
Treatments % % %

2003 | 2004 | 2003 | 2004 | 2003 | 2004
1- Control 0.9 1.2 0.1 0.10 0.29 0.27
2- Yeast spray 2.0 1.9 0.43 0.45 0.69 0.68
3-0.5 % urea 34 3.3 0.41 0.35 064 0.70
4-0.75 % urea 36 3.5 0.39 0.32 0.54 0.56
5-Yeast+0.5% urea 22 20 0.68 0.69 0.70 0.72
6-Yeast+ 0.75 % urea 2.3 22 0.54 0.65 0.73 0.80
LSD 5% 0.26 0.25 0.20 0.18 0.18 0.16
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