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ABSTRACT

Yeast extract (100 and 200 ml/} and GA; (20 ard 40 ppm) were foliar
sprayed on Thompson Seedless and Roumi Red grape cultivars The treatments were
done before flowering (2" week of Aprily and at full bloom (17 week of May). Fruit set
(%) and number of clustersivine of both cullivars were increased significantly. In
addition, yield was increased as a result of cluster weight, length and berries weight.
Number of berries/cluster also improved significantly by yeast exiract + GA; and yeast
extrac: treatment alone for “Thompson Seedless” and “Roumi Red”, respectively.

All treatments increased juice pe ~entage of “Thompson Seediess” berries,
however, juice content of “Roumi Red”, sci.cle solids content (SSC), §8C/acid ralio
and lotal sugars were increased while acidily decreased significantly for both cuitivars.
The combination of yeast extract 27 100 ml/L and GA; at 40 ppm 1s recommended for
improving yield and fruit quality of Thompson Seedless and Roumi Red grape

cultivars.
INTRODUCTION

Grapes (Vilis vinifera L.) are considered one of most popular ang
favorable fruits in the world. In Egypl, they occupy about 148406 fed. are
cuitivated with fotal production of 1078312 tons (Ministry of Agriculture 2001).
Grapes ranked second after citrus. The main cultivar grown in Egypt is
Thompsen Seedless (Banati) followed by Roumi Red. The apglication of
yeast extract to improve grapevine growth and cluster quality is of great
importance. The various positive effecls of applying yeast extract as a newly
used biofertilizer were attributed to its content of different nutrients, higher
percentage of proteins, larger amount of vitamin B and the natural plant
growih regulator as cytokinin (Larson ef. &l. 1962 Wareing and Phillips, 1973,
Moor, 1979, Ferguson ef, al. 1987andMahmoud, 2001).

Ahmed et al, {1997) and Abd El-Ghany et al., (2001) reported that
active dry yeast extract at 0.1 % improved yield and quality of "Roumi Red”
berries. On “Thompson Seediess”, El-Mogy et al, (1898) found that yield,
berry weight and size, bunch weight, SSC and SSC/acidity were increased
significantly, while, acidity decreased with yeast extract application. Abd-El-
Ghany et al, (2001) alsc found an increment in cluster length and width but
the data failed to show significant differences.

El-Khoreiby et. al, (1988 a, b) reported that application of GAs.y on
Roumi Red grapevines greatly increased vines yield , cluster weight and size
compared with the untreated ones. They also added that GA4.7 at 5 ppm was
more effective in increasing cluster compactness.

Concerning GA,;, Surasak and Choopang (1988) pointed out that
application of 25-100 ppm GA, increased berry size in both Cardinal and
Loose Perlette cultivars. All GAy concentrations decreased SSC, SSC /TA
and increased TA in Cardinal cultivar and decreased SSC, TA and SSC/TA in
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Loose Perlette cultivar. Goday and Gustavo (1993) found that GA;
application on “Muscat of Alexandria® decreased the number of berries per
cluster, shot berries and increased SSC, however cluster weight was not
effect.

tu et al, (1997) reported that GA; at 100, 200 and 300 ppm on
"Muscadine” grape produced more than 20 % seedless berries and size of
seedy berries was significantly increased.

The present work aims to investigate the response of Thompson
Seedless and Roumi Red grape cultivars, to foliar spray with yeast extract
and GA, solutions, each at two concentrations either alone or in
combinations.

MATERIALS AND METHODS

This study was carried out through 2001 and 2002 seasons on 15
years old “Thompson Seedless” and “Roumi Red" grape vines grown at the
Experimental Station of the Faculty of Agriculture, Moshiohor, Qalubia
Governorate.

Twenty-seven grapevines of each cultivar, at approximately the same
vigor, were selected for this study. The vines were planted at 2 x 3 meters
apart in clay loamy soil, cane trained (Thompsen Seedless) or head trained
(Roumi Red), and had the same number of eyes {60 for each vine) and
subjected to the recommended vineyard management (Ministry of
Agriculture).

The treatments, which applied in a complete randomized block
design, were as follows: Control {water spray), Yeast extractat 100 m¥L.,
Yeast extract at 200 mifL., GA; at 20 ppm., GA; at 40 ppm., Yeast extract at
100 mi/lL.+ GAs at 20 ppm., Yeast extract at 200 miiL.+GAg at 20 ppm., Yeast
extract at 100 mi/L.+GA; at 40 ppm and Yeast extract at 200 mi/L +GA, at
40 ppm,

Each treatment was replicated three times (one vine per each).
Devoted vines for each treatment was sprayed twice during each season (the
first one was before flowering (2““ week of April), while the second spray was
at full bloom (1* week of May).

Preparaticn of Yeast extract:

The dry pure yeast powder was activated by using sources of carbon
and nitrogen with the ratio of 6:1 (Bamett ef al., 1990 and EL-Desouky sf a/,,
1998). This ratio is suitable to get the highest vegetative production of yeast
(each m! yeast contained about 12000 of yeast cells). Then the media was
frozen and thawed directly before usage. Tween- 20 was adced as a
spreading agent for al} treatments.

The yeast extract used in the present study was analyzed for
phytohormones, mineral elements” macro and micro®, amine acids, total
carbohydrates, reducing sugars as glucose, enzymes and Vitamins by
Mahmoud (2001) as shown in Table (1) and Fig. (1).

The following parameters were evaluated:
1- Berry set percentage:

it was estimated by bagging ten flower clusters per vine using

perforated paper bags after the second treatment.
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At the end of berry set stage, bags were removed and the dropped
flowers and berries were counted. Percentage of berry set was calculated by
dividing the number of developing berries by the total number of flowers and
berries in the selected clusters.

No. of seedless berries per cluster x 100

2- Seedless berry percentage =
Total No. of berries per cluster
3- Yield indicators;

Clusters were collected at the 2™ week of June for Thompson
Seedless and 3 week of August for Roumi Red cultivar. The yield was
expressed by the number of clusters per vine and by weight (Kg).

4- Physical properties:

Cluster weight (gm.), cluster length and width (cm.), number of
berries per cluster, 100-berry weight, juice volume (cma) per 100 berries and
shot berries (%) in Roumi Red cv. only were recorded.

5- Chemical properties:

SSC (%), acidity (%), SSC / acid ratio, total sugars, reducing and non
reducing sugar contents were determined according to A.C.A.C (1985).
Statistical analysis:

Data obtained during both seasons were subjected to analysis of
variance according to the method described by Snedecor and Cochran
(1880). Means were differentiated using Duncan' s multiple testes (Duncan,
1955).

RESULTS AND DISCUSSION

1- Berry set percentage:

Data in Tables 2 and 3 revealed that spraying “Thompson Seedless”
vines with yeast extract at 100 and 200 ml/L, GA; at 20 and 40 ppm either
alone or in combinations increased berry set significantly over the control.
The best resulls were obtained when the combinations of yeast extract at 200
mifL + GA; at 40 ppm was applied. Similarly, Loony (1974) enhanced beny
set of Himrod and Chaunac grapes by GA; at 40 ppm,

Table (2): Effect of yeast extract and GA, follar sprays on ? hompson
Seediess_ berry set (%), yleld (Kg) / vine, and number of

clusters / vine during 2001 and 2002 seasons.
FBerrlegr sat (%) | Yield/vine {(Kg.) | No. of clustersivine

Treatments 2001 | 2002 { zo01 {2002 2001 2002

26107 | 26.20% | 8.20° (850" | 16.75° | 16.88"
26.20" | 26.407 ] 7.50" |B8.80*] 16.30° | 21.46°
26.40° [ 26.50° | 8.20* |8.50%| 15.47" | 21.83'
27.00° { 27.10°%| 9.50¢ [10.80°% 17.75* | 24.54 ™
2720 | 27409 | 967* {11.00% 17.77* | 2455°
27.80° | 27.80° | 10.00° }11.10™ 17.24° | 2466°
28.50° | 28.60° | 10.50° {11.30°] 16.93° | 23.54°
29.40% | 20.60° | 11.00* |12.20° 15.71" | 23.42°¢
sast at 200 mi/L+GA, at 40 ppm | 30.70* { 30.80" | 11.40* {1250 15617 | 23.14°
Means within each column have different letter (s) are significantly différent using
Duncan's multiple range test at the 5(%) level.
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Table (3): Effect of yeast extract and GA, foliar sprays on ?oumi Red_
berry set {{%)), seedless berries ((%])), yield {Kg) / vine, and
number of clusters / vine during 2001 and 2002 seasons.

f— Berries set Seedless Yieldivine | No. of cluster |
Treatments (% berrles [%) (%) s/ vine

2001 | 2002 | 2001 2002 [200%! 2002 Z001 | 2002

ontrol a06~ (828 | 0.00 0007 B.157 6597 [1233°) 13.00°"
iYeasl al 100 miL 746* | 763" |38.00") 3840 (634" 7.25° |12.00"| 13667
[Yeast at 200 my/L 710" | 758" [39.00%| 41.30° (6987 7.18° |1266*|1388°*
GA, at 20 ppim 6.94"' | 6.79% |4a.00%| 42.00° |681° 7.19° [1233°|1368°"
Gay at 40 ppm 776* | 7.81° [49.00°¢| 55.00° [528'| 785° |1266'|34.00™

Yeasl al 100 mUL+GA, at 20 ppm| 7.82% | 830° 1 74.00°| 6800° |5.59"| 723° [12.00%| 1466
east at 200 ml/L«GA, al 20 ppm | 8.24° | 8.93° [79.00° | 8200° B.23™ £98° |12337[ 1486
east a1 100 mYL+GA; at 40 ppm| B.84% | 9.41° [89.00° | 92.00° [578% 683° |1366"| 15.00°
[Yeast at 200 mi/L.+GA; 2140 ppm| 9.24° | 10.14*]96.00" | 96.00" 601, 745" |1266*| 1600°
Means within each column have different letter (s) are significantly different using uncan's

multiple range test at the 5(%) level.

Application of yeast extract or GA, alone on "Roumi Red" reduced
fruit set percentage in 2002 and 2003 seasons. However, all combinations of
yeast extract and GAg increased fruit set (%). !n this respect, Hifny ef af.,
{1680) found that GA; decreased Thompson Seedless fruit set. In contrast,
El-Khoreiby €f al., (1988-2) using GA4.; at 10 ppm increased fruit set
percentage in Roumi Red grape. The conflicting effect of GA; may be due to
the concentration, time of application and /or growth habit. In addition, the
response of both seediess (Thompson Seedless) and seeded {(Roumi Red)
grapes to GA; was different.

2- Seedless berry percentage:

Regarding percentage of seedless berries in Roumi Red grape, data
in Table 3 indicated that, all treatments of yeast extract and GA; each alone
or in combination significantly increased percentage of seedless berries, The
increases ranged between 38 % with GA; at 20 ppm to 96 % with yeast
extract at 200 mi/L + GA; at 40 ppm compared with control in both seasons.
Similarly, El-Khoreiby et al., (1988-b) reported that GAs.; at 5 — 20ppm
tended to decrease seed number/berry on Roumi Red grape. Lu et al., (1997)
reported that “Triumph” Muscadine grape sprayed with GA; at 100, 200 and
300 ppm produced more than 20 % seedless berries. Also, Omran (2000)
found that soil drench of yeast extract application significantly decreased
seed number per berry on Roumi Red grape.

3- Yield indicators:

As for the response of “Thompson Seedless” grape to yeast extract
and GA; data in Table 2 itlustrate that all treatments of yeast extract and GA,
either alone or in combinations significantly increased the yield expressed as
{(Kg/vine). The highest yields were obtained from the combination of yeast
extract at 200 ml/L.+ GA; at 40 ppm (11.4 and 12.5 Kg/vine) compared with
control (6.20 and 6.50 Kg/vine) in both seasons, respectively. These results
are in agreement with El-Koreiby et a/.,(1988-a) reported that spraying GAy.;
or GA, increased the harvested yield. In addition, Ahmed st ai., (1997), El-
Mogy et al., (1998) and Kamelia et af., {2000) indicated that application of
yeast extract or soil drensh increased the harvest yield, It is evident from data
in Table (3) that yeast extract at 100 and 200 m¥L and GA; at 20 and 40 ppm
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treatments, in the first season, increased significantly the yield (Kg/vine) over
the control and other treatments. In the second season, all treatments of
yeast extract and GA; either alone or combined together significantly
increased the yield Kg/vine compared with control except the application of
yeast extract at 200 miiL + GA; at 20ppm and yeast extract at 100 mifl. + GA4
at 40 ppm. The yeast extract at 200 ml/L achieved the maximum yield
(6.98Kg/vine) in the first season and GA;at 40ppm achieved the maximum
yield (7.85 Kg./ vine} in the second season of Roumi Red grape.

Number of cluster per Thompson Seedless vine improved
significantly when sprayed with yeast extract and GA,.Data in (Table 2) show
that, in the first season, the highest values were obtained with yeast extract at
200 mlfL {17.77). \n contrast, the lowest value (15.47) was obtained with GA,
at 40 ppm. In the second season, all treatments of yeast extract and GA;
significantly improved number of ciuster/vine compared with control.

Concerning the respcrse of Roumi Red grape to yeast extract and
GA;, data in Tabie 3 show that, in the first season, no significant differences
between the effect of all treatmanis and controi on the number of cluster/vine.
Gn the other hand all tested ireatments of yeast e« ract, GA; and their
combinations significantly increased the number of clusterfvine, in the second
season. The highest result (16.0) was obtained when yeast extract at 200
mlfL combined GA; at 40 ppm compared with control {13.00): These results
are in harmony with those of Ahmed ef a/., (1997) and Omran, {2000) when
applied yeast extract to Roumi Red grape.

4- Physical properties:

Yeast extract, GA; and their combinations significantly improved
cluster weight, cluster length and cluster width of Thompson Seedless grape
Table (4). The highest results were obtained with yeast extract at 200 miL +
GA; at 40 ppm in both seasons. On the other hand, appfications of the same
treatments to Roumi Red grape show that yeast extract and GA; alone
increased cluster weight in both seasons. In contrast, the combinations of
yeast extract and GA; reduced significantly cluster weight compared with
control in both seasons. Data also reveal that all treatments increased cluster
length especially, yeast extract at 200 ml/L+ GA; at 40 ppm (30.60 and 32.00
cm) compared with check treatment (23.0 and 22.0 cm) in both seascns,
respectively. Concerning, cluster width of Roumi Red grape, there was no
response to yeast extract and GA,, each alone in both seasons, but the
combinations of yeast extract and GA; reduced cluster width, specially yeast
extract at 200 mlL + GA;at 40 ppm in both seasons Table (5). These resuits
are in line with those obtained by El-Mogy et al, (1998) on Thompson
Seediess grapevine and Ahmed et al., (1997), Omran, (2000) and Abd El-
Ghany et al., (2001) on Roumi Red grape vines.

As shown in Tables 4 and 5 all treatments of yeast extract and GA;
either alone or combined together significantly increased number of berries
per cluster, average weight 100 berries (except GA; at 20 ppm) and juice
volumes of 100 berries in Thompson Seedless grape vines compared with
control in both seasons.
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On the other hand, Roumi Red grape showed opposite response to
yeast extract and GA, where berries number per cluster had significantly
decreased with the applications of yeast extract or GA; alone but significant
increased with combinations of yeast extract at 200 mi/L. and GA; at 40 ppm
in the first season or yeast extract at 100 or 200 mliL + GA; at 40 ppm in the
second season. The lowest numbers of berres / cluster (102.8 and 104.0)
resulted from the aoplications of yeast extract at 100 ml/L. However, the
same treatment resulted in the highest values of average weight 100 berries
(438 and 456 gm) in both seasons, respectively. All treatments significantiy
reduced juiciness of berries compared with control in both seasons. On
Thompson Seedless and Roumi Red grapevines the application of yeast
extract and GA; either alone or in combinations, significantly reduced
percentage of shot berries in both seasons compared with untreated control.
The positive effect of yeast extract applications on physical characteristics of
grape berries cloud be due to enhancing the formation and movement of
natura! hormones specially cytokinins and GA; and improving cell division
and cell enlargement in meristematic tissues {Nijjar, 1985 and Shulman et af.,
1986). Vilsmeier and Amberger. (1988} added that the positive effect of yeast
extract on physical characteristics of berries could be due to encouraging the
uptake of various nutrients, or to active photosynthesis process through
enhancing releasing carbon dioxide (Larson et af., 1962). Moreover, yeast
extract contains natural plant growth promoters specially IAA (Wareing and
Phillips, 1973 and Moor 1879) and cytekining (Ferguson ef af., 1887). These
results were similar to those reported by Mohsen st al., {1986) and Abd EI-
Ghany et al., (2001) on Thompson Seedless grapes, and Ahamed et al.,
(1997) and El-Mogy et al., {1988) on Roumi Red grapes and Kamelia et al.,
(2000) on King Ruby grapes.

Chemical characteristics of grape berries are illustrated in Tables 6
and 7, it was noticed that spraying the vine with the combinations of yeast
extract and GA; induced a significant increase in soluble solids content (SSC)
compared with control, on both Thompson Seedless and Roumi Red grapes
in both seasons.

As for total acidity, both yeast extract and GA; or their combinations
induced a reduction in totai acidity of Thompson Seedlass grape juice, while
85C/acid ratio as shown in Tables 6 and 7 was greatly affected by the
experimental treatments. The marked Increases in SSC/acid ratio was not
only due to the increase in SSC %, but also due to the decrease acid
contents in grape juice specially with the combinations of yeast extract at
(100 or 200 mlL) + GA; at 40 ppm, in toth lested cultivars, in both seasons.
No significant variances obtained between different treatments except yeast
extract at 200 ml/L+ GA; at 40 ppm in the second season only

It is evident from the data in Tables 6 and 7 that spraying the vine of
both tested cultivars with yeast extract, GAy or their combination, increased
total sugar contents in grape specially the combinations of yeast extract and
GAsin the second season.
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Similar results were obtained by Mohsen et a/., (1986) and EI-Mogy
et al, {(1998) on Thompson Seedless and ail treatments showed a siight
increase in reducing sugars except the treatment of yeast extract at 200 miL
+ GA; at 40 ppm in the first season and almost combined treatments in the
second season which gave significant increase compared to control.
Moreover, all treatments on Thompson Seedless grape gave insignificant
effect in respect of non-reducing sugars in the first season, while no clear
response in the second season was detected. On Roumi Red grapes ali
treatments significant by decreased reducing sugars, in contrast increased
non-reducing sugars significantly in both seasons.

These resuits arz in line with those obtained by Ahmed et al., (1897), Omran,
{2000) on Roumi Red grapes, Kamelia ef a/., (2000) on King Ruby grape and
Abd El-Ghany ef al., (2001) on Thompson Seedless.

Accordingly, it could be concluded that spraying Thempson Seediess and
Roumi Red grapevines with the combinations of yeast extract at 100 mi/L +
GA, at 40 ppm twice beforz flowering (2™ week of April) and at full bloom (1*
week of May) is ~zcommended to improving yield and fruit quality.
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