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ABSTRACT

The present experiment has been conducted during the two seasons of 2009 and 2010 on 9-years old “Florda prince”
peach trees budded on "Nemagurd” rootstock grown in sandy new reclaimed land at EL-Nubaria, Behera Governorate.
Treatments included ascorbic acid at 50 and 100 ppm, citric acid at 50 ppm and 100 ppm and yeast at 2 and 3 g/1. were
sprayed once at full bloom or twice at full bloom and after fruit set, also, each compound was sprayed alone. The results
mentioned that, the treatments of ascorbic acid at 50 ppm, citric acid at 50 ppm and yeast at 2g/L. increased significantly
shoot length and leaf area as compared to the control (unsprayed trees). Also, the highest fruit yield was resulted from the
application of yeast twice at 3 g/l, while the lowest fruit yield was gained from the control trees. Furthermore, in general,
all treatments increased weight, dimensions, firmness, TSS, acidity %, T.S.S. / acid ratio, vitamin ¢ and total sugars in
fruits of "Florda prince” peach. However, the most effective treatment for increasing growth and yield as well as
improving fruit quality was found from yeast at 3 g/L (twice application) in the two seasens of study as compared with the

control treatment which recorded the lowest growth, fruit yield and quality values
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INTRODUCTION

Peach trees are widely spread in Nubaria region
which is considered a new sandy scil reclaimed
area. "Florda prince" is considered one of the
important peach cultivars which succeeded in our
local environmental conditions. It has many
advantages as a lower chilling requirements, early
bearing, high yield with good quality for fresh
consumption and processing.

Ascorbic and citric acids are two natural and
organic antioxidants which have auxinic action, they
provided diseases control against most fungi
infections on differential fruit trees (Elad, 1992),
and these compounds have synergistic effect on
improving growth and productivity of fruits (Farag,
1996). Ascorbic and citric acids spraying at 200,
300 and 400 ppm and active dry yeast at 3 g/L
increased yield as kilograms/tree, fruit weight, pulp
firmness, T.8.8. (%), ascorbic acid, starch (%)
reducing sugars, non-reducing sugars, total sugars
and total phenols of "Alphonse" and "Badami"
mango fruits (Awad, 2006). Moreover, "Anna"
apple fruit physical and chemical characteristics
were improved by spraying citric acid at 0.1% at
three times at growth start, just after fruit set and at
21 days later (Ahmed and Abd El-ail, 2007).

The possibility of using the active dry yeast for
improving growth and productivity of fruit crops
was mentioned by Subba Rao (1984). Furthermore,
Bakry and Wanas (2003) indicated that the applying
of yeast at 100 ml/L. + Kinetip at 20 ppm or yeast at
200 ml/L. alone increased fruit yield and quality of

"Amar" apricot. However, the various positive
effects of applying active dry yeast as a newly used
biofertilizer were attributed to its content of
different nutrients, high percentage of proteins, large
amount of vitamin B and the patural plant growth
hormones namely cytokinins (Abd-Elmotty and
Fawzy, 2005).

Therefore, this investigation was carried out
during the two successive seasons of 2009 and 2010
in order to study the effect of spraying different
rates of ascorbic acid, citric acid and active dry
yeast applied once or twice applications at full
bloom and after fruit setting on vegetative growth,
fruit set, fruit drop, yield and fruit quality of "Florda
prince" peach cultivar.

MATERIALS AND METHODS

This study was camried out during two
successive seasons of 2009 and 2010 at a
commercial orchard at EL-Nubaria, Behera
Governorate on 9-years old "Florda prince" peach
trees (Prunus persica L. Batsch) grown on
"Nemagurd” rootstock. The trees were chosen as
uniform as possible, planted at 5x5m apart and
growing in sandy soil under drip irrigation system,
and fertilized with ammonjum  sulphate,
superphosphate and potassium sulphate at the rate of
200, 75 and 150 Kg/faddan, respectively. Also, trees
were sprayed with zinc sulphate (5%) at the first
week of October for defoliating the leaves, and
pruned during the first week of November with
about 300 branches per tree. Also, hand thinning
allowed removal of double, smaller, undesirable,
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misshapen scard and injured fruits. It was made for:

all trees including the control during the first week
of March. The trees under study did not receive any
irrigation water during the period from mid
September until the end of October.

Thirty-nine healthy peach trees nearly uniform
as possible in growth vigor and productivity were
chosen for this study. Tap water used for dilution
and "Triton B" was applied at 1% to all spray
solutions as wetting agent. Foliar spray was carried
out using hand sprayer until drip point to dormant
buds. Approximately 0.35 to 045 liters were
required for adequate coverage on trees. The control
treatment was sprayed with water containing "Triton
B". Thirteen treatments were arranged in a
randomized complete block design and each
treatment was replicated three times. Each replicate
consisted of an individual tree,

Each treatment was surrounded by buffer trees.
The thirteen treatments were as follows:

1. Ascorbic acid at 50 ppm once spray at fufl
bloom.
2. Ascorbic acid at 100 ppm once spray at full
bloom.
. Citric acid at 50 ppm once spray at full bloom.
. Citric acid at 100 ppm once spray at full bloom.
. Yeast 2g/L once spray at full bloom.
Yeast 3g/L once spray at full bloom.
. Ascorbic acid at 50 ppm twice sprays at full
bloom and after fruit set.
. Ascorbic acid at 100 ppm twice sprays at full
bloom and after fryit set.
9. Citric acid at 50 ppm twice sprays at full bloom
and after fruit set.
10. Citric acid at 100 ppm twice sprays at full
bloom and after fruit set).
11. Yeast 2g/L twice sprays at full bloom and after
fruit set.
12. Yeast 3g/L twice sprays at full bloom and after
fruit set.
13. Untreated trees (control).

The chemical composition of the used active
Baker's dry yeast (¥) was indicated in Table (1)
according to the results obtained by Marwad et al.
{2001).

The Baker's yeast solution was prepared by
mixing of raw baker's with sugar and keeping them
in water for fermentation at room temperature
(25°C) for 24 hours allowing the release of growth
substances according to the method of Skoog and
Miller (1957). All trees were sprayed until run off
(3-5 Liree).

Four main branches as similar as possible wete
chosen at the four cardinal points of each treated
tree, tagged and the average of the current shoot per
selected branch was counted, the lengths were
measured with {cm) on June, in both season.

Leaf area was determined using ieaf area meter
{Model ICI-203, CID, Inc, and 1.5.A.).

o0

30

At harvest time, i.e., early April yield of each
treatment was recorded as yield weight/tree by the
multiplying number of fruits x average weight of
fruit,

Twenty mature fruits of each treatment were
taken to determine the fruit characteristics including
the average fruit weight (gm) and fruit dimensions
(cm) as well as fruit firmness which was measured
at two opposite sides on the equator of each fruit
(skin removed) using pressure tester at 5/16 Inch
plunger (Magness and Taylor, 1925). In fruit juice,
total soluble solids percentages (T.S.8.%) was
determined using a hand refractometer.

Total acidity was estimated as malic acid while
vitamin C content was determined using 2.6-
dichlorophenol indophenol dye according to the
AOAC. (1980). Total sugar content was
determined according to the procedures outlined by
Malik and Singh (1980), the starch % was
determined according to Woodman (1941).

The obtained data wetre statistically analyzed
according to Steel and Torrie, (1980) and the New
L.S.D test was used to compare the differences
between treattnents means.

Table 1: Chemical composition of Baker's
compressed yeast.

Protein % 34.87
Carbohydrates % 33.50
Ash % 7.50
Glycogen % 6.52
Fats 3
Cellulose 4.85
Approximate composition of minerals
Na 0.13mg/ g
Ca 0.76
Fe 0.02
Mg 1.64
K 21.0
P 134
Zn 0.18
Mn 0.02
Approximate composition of vitamins
Thiamine (B1} 2.26 mg
Riboflavin (B2) 536 mg
Niacin (B4) 35.96 mg
Vitamin (B6) 437mg
Vitamin (B12) 0.017 mg
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RESULTS AND DISCUSSION

Vegetative Growth:
1. Shoot length:

The effect of ascorbic acid, citric acid and yeast
treatments on shoot length of "Florda prince” peach
trees in 2009 and 2010 seasons are shown in Table
(2). All freatments increased significantly shoot
length as compared to the control (unsprayed trees)
except the treatments of ascorbic acid at 50 ppm,
citric acid at 50 ppm and yeast at 2g/L. which
sprayed one time at full bloom, during the two
studied seasons. That result indicated that the
applications of ascorbic and citric acids as well as
yeast at different concentrations twice (at full bloom
and fruit set) were more effective than using of the
same substances one time at full bloom. The highest
shoot length values (39.25 and 39.45 cm) were
resulted from the treatment of yeast at 3 g/L (twice)
as compared with the lowest shoot length (34.42 and
3431 cm) which resulted from the control
treatment in the first and second seasons,
respectively.

The present results are in harmony with those
of Suba Rao (1984} who cleared the possibility of
using the active dry yeast for improving growth and
productivity of fruit crops and those of Farag (1996)
who indicated that antioxidants compounds
(ascorbic and citric acids) have synergistic effect on
improving growth and productivity of fruits. In
addition the present results are in line with the
previous report which explained the various positive

. effects of applying active dry yeast as a newly used

bio-fertilizer (Abd-Elmotty and Fawzy, 2005).
2. Leaf area:

Results in Table (2) show the effects of studied
treatments on leaf area of "Florda prince" peach
trees in 2009 and 2010 seasons. All treatments
increased significantly leaf area as compared to the
control {unsprayed trees) except the treatments of
ascorbic acid at 50 ppm, citric acid at 50 ppm and
yeast at 2g/I. which sprayed one time at full bloom,
during the first studied season. In the second season,
all treatments increased significantly leaf area as
compared to the control (unsprayed trees). These
results indicated that the applications of ascorbic
and citric acids as well as yeast at different
concentrations twice (at full bloom and fruit set)
were more effective than using the same substances
one time at full bloom, The treatment of yeast at 3
g/L (twice) gave the highest values (30.93 and 29.48
em?) as compared with control treatment which
gave the lowest values (25.39 and 25.78 cm?) in the
first and second seasons, respectively.

As mentioned above the present results are in
line with those of Suba Rao (1984) who cleared the
possibility of using the active dry yeast for
improving growth and productivity of fruit crops
and those of Farag (1996) who indicated that
antioxidants compounds (ascorbic and citric acids)
have synergistic effect on improving growth and
productivity of fruits. In addition, Abd-Elmotty and
Fawzy (2005) working on mango explained the
various positive effects of applying active dry yeast
as a newly used bio-fertilizer.

Table 2: Effect of two organic acids and yeast treatments on shoot length and leaf area of "Florda

prince” peach trees in 2009 and 2010 seasons,

Treatments Shoot length {cm) Leaf area (cm?)
2009 2010 2009 2010
Once application
Ascorbic acid 50 ppm 35.21 3537 26.28 26,92
Ascorbic acid 100 ppm 36.48 36.25 27.65 27.21
Citric acid 50 ppm 35.46 3525 2625 26.89
Citric acid 100 ppm 3647 36.23 27.69 27.30
Yeast at2g/L 35.70 35.69 28.10 27.98
Yeast at 3g/L 37.18 37.45 29.01 28.14
Twice applications
Ascorbic acid 50 ppm 37.16 36.46 28.57 27.23
Ascorbic acid 100 ppm 37.97 37.85 28.73 28.64
Citric acid 50 ppm 3721 36.42 28.51 27.20
Citric acid 100 ppm 37.86 37.50 28.75 28.62
Yeast at 2g/L 3711 36.66 29.04 28.36
Yeast at 3g/L. 3925 39.45 30.93 29.84
Control (untreated) 3442 3431 2539 25.78
New L.5.D. at 5% 1.75 1.62 1.85 1.12
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Fruit Yield:

Results in Table (3) reveal the effect of two
organic acids and yeast treatments on yield
(Kg./tree) of "Florda prince” peach trees in 2009 and
2010 seasons. Results revealed that, one time
application of ascorbic acid, citric acid and yeast did
not increase fruit yield (Kg/tree) on one hand, while
the treatment of yeast at 3 g/L. which increased
significantly fruit yield as compared to the control in
both seasons, on the other hand. All twice
applications of the tested substances increased
significantly fruit yield as compared to the control.
The highest fruit yield (73.14 and 74.31 kg./trec)
resulted from the twice application of yeast at 3 g/l
as compared to the lowest fruit yield (66.00 and
66.65 kg./tree) for the control trees, in the two
studied seasons, respectively.

The present results are in harmony with those
of Bakry and Wanas (2003) who indicated that the
applying of yeast at 100 ml/L. + Kinetin at 20 ppm
or yeast at 200 ml/L alone increased fruit yield of
"Amar" apricot. Moreover, Awad (2006} on mango
and Ahmed and Abd El-all (2007) on "Anna" apple
fruits found the same trend of resuits using different
natural preharvest treatments.

Fruit Characteristics:
1. Fruit weight:

The effects of ascorbic acid, citric acid and
yeast treatments on fruit weight (g} of "Florda
prince” peach trees in 2009 and 2010 seasons are
illustrated on Table (3). Most treatments of ascorbic

" acid,

citric acid and yeast (once or twice
applications) at different concentrations increased
significantly fruit weight as compared to the control
in the two studied seasons. The highest fruit
weights (85.36 and 83.71g) were recorded by the
twice application of yeast at 3 g/L. as compared to
the control which recorded the lowest fiuit weight
(76.26 and 74.75 g.} in the first and second seasons,
respectively.
2. Fruit dimensions:

Fruit dimensions of "Florda prince” peach trees
as affected by two organic acids and yeast
treatments in 2009 and 2010 seasons are revealed on
Table (3). All treatments of ascorbic acid, citric acid
and veast (once or twice) at different concentrations
increased significantly fruit Tength and diameter as
compared to the contro! in the two studied seasons.
The twice applications of yeast at 3 g/l was
superior to the other treatments as recording the
highest significant increment in fruit dimensions.

3. Fruit firmness:

Results in Table (3) show the effect of ascorbic
acid, citric acid and yeast treatments on fruit
firmness (1b/Inch®) of "Florda prince” peach trees in
2009 and 2010 seasons. Only the two concentrations
of yeast applications (once and twice) increased
significantly the fruit firmness as compared to the
control in the two studied seasons, however, the
other treatments were not cffective on the fruit
firmness or were effective in one season only.

Table 3: Effect of two organic acids and yeast treatments on yield and some physical properties of
"Florda prinee" peach trees in 2009 and 2010 seasons.

Yield Fruit weight Fruit [ength di:;:::" Fruit firmness
Treatments (kg/ tree) . (@ (cm) (cm) (Ib/ inch?)
2009 2010 2009 2010 2009 2010 2009 2010 2009 2010
Once application
Ascorbic acid 50 ppm 66.26 67.17 77.81 7633 524 35.21 530 524 1152 10.07
Ascorbic acid 100 ppm = 6843  69.83 8064 7712 532 3526 536 331 11.86 10.24
Citric acid 50 ppm 66.62 67.20 77.65 76.28 521 519 331 3521 11.51  10.06
Citric acid 100 ppm 638.32 69.9] 79.81 7720 533 3527 535 532 11.84 10.21
Yeast at 2g/L 67.97 68.74 7824 7737 527 521 529 526 1231 1238
Yeast at 3g/L 69,19  70.36 8131 79.21 538 531 541 535 1279 1241
Twice applications
Ascorbic acid 50 ppm 66.85 68.21 79.14 77.64 528 5.30 531 532 1165 10.19
Ascorbic acid 100 ppm  69.81 69.74 8136 79.85 537 539 542 545 1183 10.22
Citric acid 50 ppm 66.71 68.14 79.20 ' 77.70 529 53] 532 537 1161 10.15
Citric acid 100 ppm 70.00 7048 82.00 80.05 535 540 537 545 11.82 1017
Yeast at 2g/L 6946 7091 8048 78.59 538 5.26 542 532 12,65 1285
Yeast at 3g/L 7314 7431 8536 8371 543 541 547 547 1285 1264
- Control (untreated) 66.00 66.65 7626 74.75 519 5.16 521 520 1151 10.14
New L.S.D. at 5% 175 2.24 1.41 1.21 0.04 0.03 0.02 003 0.1 0.14
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4. Fruit T.S.S. and acidity:

Fruit T.S.S. and acidity percentages of "Florda

prince” peach trees as affected by two organic acids
and yeast treatments in 2009 and 2010 seasons are
cleared in Table (4). In general, all treatments of
ascorbic acid, citric acid and yeast (once or twice) at
different concentrations increased significantly fruit
T.S.S. (%) and acidity (%) as compared to the
control in the two studied seasons. The twice
applications of yeast at 3 g/LL and citric acid at 100
ppm were superior to the other treatments as
recording the highest significant increment in fruit
T.8.8. and acidity as average in the two studied
seasons.
3, T.S.S./acid ratio:

Results in Table (4) indicate the effect of some
organic acids and yeast treatments on T.S.S./acid
ratio of "Florda prince” peach trees in 2009 and
2010 seasons. The application of citric acid once at
50 ppm increased significantly the T.S.S./acid ratio
as compared to the control during the two studied
seasons. On the other hand, the twice application of
yeast at 3 g/L decreased significantly the T.S.S./acid
ratio as compared to the control in the two studied
seasons. The other treatments were not clearly
effective in that character.

The present obtained results of fruit characters
agree with the results obtained by Awad (2006) who
stated that ascorbic and citric acid spraying at 200,
300 and 400 ppm and active dry yeast at 3 g/L
increased fruit weight, pulp firmness, T.S.S. (%),
ascorbic acid, starch (%) reducing sugars, non-
reducing sugars, total sugars and total phenols of
"Alphonse” and "Badami" mango fruits and with
those of Ahmed and Abd El-all (2007) on "Anna"
apple fruits who found that fruit physical and
chemical characteristics were improved by spraying

citric acid at 0.1% at three times at growth start, just
after fruit set and at 21 days later.

6. Vitamin C (ascorbic acid) content:

Vitamin C (mg/100 g. F. W.) of "Florda prince”
peach trees as affected by two organic acids and
yeast treatments in 2009 and 2010 seasons are
revealed on Table (5). The treatments of ascorbic
acid at 100 ppm (one time application) and ascorbic
acid at 100 ppm and yeast at 3 g/l (twice
application) increased significantly vitamin C
content in fruits while, the other treatments recorded
iregular trend in the two studied seasons. The
highest vitamin C content (22.38 and 21.92 mg/100
g.F.W.) were recorded by the treatment of ascorbic
acid at 100 ppm (twice application) as compared
with the lowest values (18.10 and 17.75 mg/100
gF.W.) resuited from the control in the two
successive seasons, respectively,

7. Total sugars and starch percentages:

Results in Table (5) indicate the effect of two
organic acids and yeast treatments on total sugars
and siarch (%) of "Florda prince” peach trees in
2009 and 2010 seasons, The highest significant total
sugars (5.65 and 5.43%) were obtained by using
citric acid at 100 ppm (twice application) as
compared to the lowest values of the control (5.29
and 5.23%) in the two studied seasons, respectively.
The other treatments recorded in-between values as
compared to the control. As regard to starch content
(%), the treatment of yeast at 3 g/L applied twice
significantly increased starch percentages and
recorded the highest starch content(2.40 and 2.43%)
as compared to the control (2.26 and 2.28%) in the
two studied seasons, respectively, however, the
other treatments gave in between values.

Table 4: Effect of two organic acids and yeast on some chemical properties of "Florda prince" peach

trees in 2002 and 2010 seasons.

Ereatments T.S.5. (%) Acidity (%) T.S.S./ acid ratio
2009 2010 2009 2010 2009 2010
Onge application
Ascorbic acid 50 ppm 10.17 10.10 0.38 0.34 26.76 29.71
Ascorbic acid 100 ppm 10,27 10.20 0.40 0.35 25.68 29.14
Citric acid 50 ppm 10.20 10.20 0.36 0.34 2833 30.00
Citric acid 100 ppm 10.40 10.40 0.35 0.36 29.71 28.89
Yeast at 2g/L 10.20 10.30 0.38 0.37 26.34 27.84
Yeast at3g/L 10,30 10.40 0.41 0.37 2512 28.11
Twice applications
Ascorbic acid 50 ppm 10.33 10.20 0.39 0.35 26.49 29.14
Ascorbic acid 100 ppm  10.50 10.30 040 0,37 26.25 27.84
Citric acid 50 ppm 10.87 10.50 0.37 0.34 29.38 30.88
Citric acid 100 ppm 11.10 10.50 0.38 0.36 29.21 29.17
Yeast at2g/L. 10.30 10.40 0.39 0.38 26.41 27.37
Yeast at 3g/L 10.50 10.50 0.42 0.39 25,00 26.92
Control (untreated) 9.75 9.85 0.37 0.34 26.35 28.97
New L.S.D. at 5% 0.20 0.25 0.02 0.0t 0.45 0.64
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Table 5: Effect of two organic acids and yeast on seme chemical properties of ''Florda prince" peach
trees in 2009 and 2010 seasons.

Vit. C (mg/100 g.F.W.) Total sugar (%) Starch (%}
Treatments

2009 2010 2009 2010 2009 2010
Onece application
Ascorbic acid 50 ppm 18.80 18.33 5.42 5.30 2.3 2.32
Ascorbic acid 100 ppm  20.90 19.87 5.54 5.35 2.35 2.37
Citric acid 50 ppm 18.19 17.62 5.48 5.32 223 2.30
Citric acid 100 ppm 18.20 17.65 5.58 5.40 2.21 2.28
Yeast at 2g/L 18.36 17.87 5.40 5.28 2.32 2.33
Yeast at 3g/L 18.64 18.21 5.38 5.26 236 2.40
Twice applications
Ascorbic acid 50 ppm 20.29 19.15 5.40 5.31 2.32 2.33
Ascorbic acid 100 ppm  22.38 21.92 541 537 236 2.38
Citric acid 50 ppm 18.17 17.80 5.51 5.34 2.20 2.28
Citric acid 100 ppm 18.21 17.82 5.65 543 2.19 226
Yeast at 2g/L 18.85 18.31 5.39 5.25 2.35 2.35
Yeast at 3g/L 19.21 18.76 538 523 2.40 243
Control (untreated) 18.10 17.75 5.29 526 2.26 2.28
New L.S.D. at 5% 0.54 0.72 0.10 0.09 0.02 0.04

CONCLUSION yield, fruit quality and storability of mango

It can be concluded from the above mentioned
data that, all spraying treatments increased
vegetative growth as compared with control
treatment. Most of spraying treatments also
increased yield and improved fruit quality, The most
effective treatment for increasing growth and yield
and improving fruit quality was markedly clearly
using yeast at 3 g/L. (twice appiication) in the two
seasons of study as compared with the control trees
which recorded the lowest growth, fiuit yield and
quality values.
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