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Abstract

seasons to examine the effect of single and combined soil

applications of yeast at 200g./plant/year as well as
spraying potassium sulphate and micronized sulphur each at 0.5%
on growth and fruiting of Williams bananas grown under Beni- Suef
Governorate climatic conditions. Single and combined soil
application of yeast at 200g./plant/year as well as spraying
potassium sulphate and micronized sulphur each at 0.5% were
very effective in enhancing all growth aspects,yield and fruit
characteristics relative to the check treatment. This promotion was
substantially related to using yeast, potassium sulphate and
micronized sulphur in descending order. Combined applications
were more favourable than using each material alone in this
respect. Four sprays of a mixture containing potassium sulphate
and micronized sulphur each at 0.5% besides soil application of
yeast once at 200g./plant/year were responsible for improving
yield and fruit quality of Williams bananas grown under Beni- Suef
Governorate climatic conditions.
Key words: Williams bananas, yeast, potassium sulphate and
sulphur.

T his study was carried out during 2013/2014 and 2014/2015

INTRODUCTION

Banana especiallay Williams Cv. is considered to be one of the important tropical
fruits successfully grown under Egypt climatic conditions. Nowadays, many efforts
have been established for finding out the best horticultural practices that enhancing
yield and fruit quality.

Clean cultivation is greatly achieved by using yeast. It contains highe amounts of
IAA, cytokinins, proteins, amino acids as Arginine, Histidine, Isoleiucine, Leucine,
Lysine, Methionine, Cysteine, Phenylalanine, Tyrosine, Serine, Valine, Threonine,
Tryptophan, vitamins namely vitamins B,minerals such as N,P and K according to
Abou-Zaid, (1984) and Barnett et al, (1990).

Potassium activates 60 enzymes, water and nutrients transport,root
growth,drought and salinity resistance, biosynthesis and translocation of sugars and
regulating the opening and closing of stomata that are essential for photosynthesis
and enhancing the tolerance of plants to disorders enfection Nijjar (1985).
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Using sulphur on banana orchards is not common or rare in Egypt, this is due
to the application of sulphur free fertilizers, the reduction in the use of sulphur
insecticides and fungicides and the readily leaching with irrigation water withoute
compensation by external additions. Using sulphur achievies many merits such as
enhancing building of proteins, enzymes and reducing soil pH and salinity Nijjar
(1985).

Previous studies showed that using potassium Haohash and Abd El-Nasser,
(2010); Abdallh, (2014); Ahmad et al, (2014) and Ibrahim and Al-wasfy, (2014),
sulphur Ahmed, (2001); Hassan-Huda, (2014) and Abdallh,(2014) and Yeast Abd El-
Rahman,(2005);  Badawy-Sabah,(2005); Badran and Mohamed, (2009);
Merwad,(2011); Mahmoud, (2012) and Oraby, (2013) was very potent in stimulating
growth , nutritional status of the trees as well as promoting yield and fruit quality.

This study was established for examine the effect of single and combined
applications of yeast, potassium and sulphur on growth aspects, nutritional status of
the plants, yield and fruit quality of Williams banana plants grown under Beni- Suef
Governorate climatic conditions.

MATERIALS AND METHODS

This study was carried out during 2013/2014 (third ratoons) and
2014/2015(fourth ratoons) seasons on Williams banana planted in a private orchard
situated at Beba district, Beni- Suef Governorate. The chosen Williams banana plants
were subjected to the normal horticultural practices that were carried out in the
groove except those dealing with potassium and sulphur fertilization and using
biofertilization. The holes were planted at a spacing of 3.5x3.5 m., surface irrigation
was practiced. Soil analysis was done according to Wilde et al, (1985)and the
obtained data are shown in Table(1)

Table 1. Analysis of the tested orchard sail.

characters values
Particle size distribution:
Sand % 8.7
Silt % 55.3
Clay % 36.0
Texture Silty clay
PH (1:2.5 extract) 7.29
EC (1:2.5 extract)mmos/1cm/25°C 0.74
O.M % 2.09
Cacosz % 1.80
Total N % 0.11
Available P (ppm,Olsen) 4.22
Available K (ppm,ammonium acetate) 310
Available S (ppm) 3.11
Available EDTA extractable micronutrients(ppm)
Zn 11.49
Fe 9.11
Mn 10.1
Cu 1.05
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This study included the following seven treatments:

1) Control plants (untreated plants).
2) Using yeast as a soil treatment at 200 g./plant/year
3) Using potassium sulphate(48.52%K,0) as a spray at 0.5%.
4) Using micronized sulphur as a spray at 0.5%.
5) Using yeast at 200 g./plant+ potassium sulphate at 0.5%.
6) Using yeast at 200 g./plant+ micronized sulphur at 0.5%.
7) Using all together at the samed concentrations.

Each treatment was replicated three times (three holes /replicate).Randomized
complete blocks design (RCBD) was followed. Data in Table(2)shows chemical analysis
of yeast extract according to Abou-Zaid, (1984) Yeast as a biofertilizer (each 1g.
contains 12000 yeast cells) Barnett et al, (1990) was activated before application by
using sugar solution at 5%.The media was left at 30°C for six hours and subjected to
freezing and thawing for disruption of yeast tissues and releasing their bio
constituents directly before using. The two materials namely potassium sulphate and
micronized sulphur were sprayed four times at the first week of April, June, August
and October during both seasons. Soil application of yeast was carried out once at the
first week of April. Triton B as a wetting agent at 0.05% was added to all solution and
spraying was done till runoff.

The following parameters were recorded:
1)vegetative growth characters.

Height and girth of pseudostem (cm.), total number of emerged leaves per plant
and number of grean leaves at bunch shooting were recorded. Leaf area(m)?* using
the third full sized leaf (from the top)was calculated according to Murry, (1960).
(Leaf area = lenth x width x 0.8).
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Table 2. chemical analysis of yeast extract.

Minerals

Macro
(g. /100g dry weight)

Micro
(mg/100g dry Weight)

Amino acids
(mg/ 100g. fresh weight )

Total carbohydrate
(g/100g dry weight)

Enzymes
(mg/100g fresh weight)

Vitamins
(mg/100g fresh weight)

Total N  6.23
P,0s 45.68
K20 24.39
NaO 0.35
MgO 3.76
Ca0 2.05
Sio; 1.55
SO, 0.49
cl 0.06
FeO 0.92
NaCl 0.30

Al 200.2
Ba 105.6
Co 47.8

Pb 238.6
Mn 61.3

Sn 123.9
Zn 235.62

Arginine 1.99
Histidine 1.63
Isoleucine 1.31
Leucine 2.09
Lycine 1.95

Methionine 0.72
Phenylalanine 1.01

Threonine 1.09
Tryptophan 0.45
Valine 1.19
Glutamic acid  1.00
Serine 1.59
Aspartic acid 1.33

Cystine 0.23
Proline 1.53

Tyrosine 1.49

Carbohydrates
13.2

Glucose 11.33

Cytochrome
oxidase 0.35

Cytochrome
peroxidase 0.29

Catalase 0.063

Riboflavin(B2) 4.27

Nicotinic acid 25.89
Panthothenic

acid 13.56
Biotin(H) 0.09
P-amino benzoic

acid 6.23
Folic acid 2.36
Thiamine(B1) 3.94

Pyridoxine(B6) 4.15

Vitamin( B12) 1.53
(1g/100g)

202.1
(1g/100g)

Inositol
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2) Flowering and bunch characteristics.

The Period to bunch shooting, period to harvest and cropping cycle were
recorded. The bunches were harvested at bunch maturation stage using angulations
criterion of finger as reported by Abd EI-Naby, (1988). At harvest, bunch weight (kg),
number of hands per bunch and hands weight(kg)were determined.

3) Physical and chemical characteristics of the fruits.

They included length and diameter of fingers (cm), finger weight(g.),
percentages of pulp to peel weights, T.s.s. %, total acidity (as g. malic acid
/100g.pulp) as well as total, reducing and non-reducing sugars A.0.A.C.,(2000).

The obtained data were tabulated and statistically analyzed according to
Snedecor and Cochran, (1990), treatments means were compared by using New L.S.D
test at 5%.

RESULTS AND DISCUSSION
1)Vegetative growth characters.

Data in table (3) show that treating Williams bananas with yeast as a soil
application at 200g/plant/year as well as spraying potassium sulphate and micronized
sulphur each at 0.5% significantly was accompanied with stimulated the five growth
characters namely height and girth of pseudostem, total number of leaves per plant,
number of green leaves at bunch shooting and leaf area comparing to the control
treatment.

The promotion was significantly associated with using yeast, potassium sulphate
and sulphur in descending order. In general combined application of the three
investigated materials was significantly superior than using each material alone . The
best double application was using yeast as soil addition and spraying potassium
sulphate at 0.5%.The maximum values of height (241.7 and 244.5cm)and girth (83.3
and 87.0cm) of pseudostem, total number of leaves / plant(27.4 and 28.3), number of
green leaves at bunch shooting / plant(15.6 and 16.4)and leaf area(2.62 and 2.66m?)
were recorded on the plants that received one addition of yeast at 200g./ plant/year
and four sprays of a mixture of potassium sulphate and sulphur each at 0.5%.The
lowest values were recorded on the control plants (untreated plants).

These results concerning the promoting effect of yeast on growth characters
were in harmony with those obtained by Mohamed and Badran, (2009) and Oraby,
(2013).
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Table 3. Effect of application yeast and spraying potassium sulphate and sulphur on some growth characters of Williams bananas plants during
2013/2014 and 2014/2015 seasons.

No. of green
Pseudostem Pseudostem Total number of leaves at bunch Leaf area(m?)
Treatments height girth Leaves/plant shooting

2013/ 2014/ 2013/ 2014/ 2013/ 2014/ 2013/ 2014/ 2013/ 2014/

2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
Control ( untreated plants ) 210.0 211.0 71.3 71.9 23.0 22.0 11.0 12.0 2.29 2.28
Using yeast at 200g. / plant 228.3 229.9 78.3 79.0 25.3 25.3 13.0 15.2 2.47 2.50
Using K.Sos at 0.5 % 2223 223.3 75.0 76.0 25.1 24.1 12.0 14.2 2.40 2.41
Using S at 0.5 % 216.3 217.3 73.0 74.0 24.1 23.1 11.9 13.1 2.34 2.33
Using yeast + K.So4 239.3 241.3 82.0 85.0 26.3 27.0 14.6 15.3 2.57 2.60
Using yeast +S 235.3 236.3 80.0 82.3 26.0 26.4 14.0 15.2 2.52 2.55

Using yeast +K.Sos + S 241.7 244.5 83.3 87.0 27.4 28.3 15.6 16.4 2.62 2.66

New L.S.D. at 5% 1.44 1.51 1.01 1.04 1.0 1.0 1.0 1.0 0.04 0.04
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These results regarding the effect of potassium on enhancing growth characters
are in agreement with those obtained by Haohash and Abd El- Nasser, (2010) and
Ibrahim and Al-Wasfy, (2014).

The results of Ahmed, (2001) and Abdallh, (2014) emphasized the present
effect of sulphur on growth characters.

2) Flowering and bunch characteristics.

Data in table (4) obviously reveal that the period to bunch shooting, periods to
harvest and cropping cycle were significantly advanced with using yeast via soil
addition, potassium sulphate and sulphur at 0.5% either applied alone or in different
combinations rather than control (untreated plants).Using yeast was significantly
superior than using the other two materials. Potassium sulphate occupied the second
position in this respect. A significant enhancement in these periods was observed due
to using combinations over the using of single method. The plants received all
nutrients gave a great advancement in all periods (bunch shooting, harvesting and
cropping cycle). Under such the promised treatment the periods to ( bunch shooting
was 386 & 385days and harvesting110 &110days)for both seasons, respectively.

days, harvesting 121 and 120 days and cropping cycle 541 and 538 days for
both seasons, respectively.

These results are in concordance with those obtained by Merwad, (2011) who
worked on yeast, Ibrahim and Al-Wasfy, (2014) who worked on potassium and
Abdallh, (2014) who worked on sulphur.

In addition, it is noticed from the obtained data in table (4) that treating
Williams bananas to yeast once as soil addition and spraying potassium sulphate and
sulphur significantly was accompanied with improving bunch and hands weights and
had no significant effect on number of hands/bunch when comparing with the control
plants. Using yeast, potassium sulphate and sulphur in descending order was
significantly very effective in improving bunch and hands weights. The increase in
bunch weight did not correlate with the increase in number of hands/bunch because
this character(number of hands/bunch) is a genetic feature which is associated with
the type, clone or variety, while the increase in bunch weight correlates with the
increase in hands weight in this study. Combined applications were favourable than
using each material alone in this respect. The maximum values were recorded on the
plants that received all materials together. Under such the promised treatment bunch
weight reached(30.1 and 31.3 kg)compared with bunch weight of control treatment
plants that reached (24.1 and 23.9 kg).The percentage of increment on bunch weight
of such the promising treatment over the control treatment reached ( 24.9 % and
31%)for both seasons, respectively, as well as under that the promised treatment
hand weight reached( 2.37and 2.48 kg) compared with hand weight of control plants
that reached (2.01 and 1.98 kg) for both seasons, respectively.
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Table 4. Effect of application yeast and spraying potassium sulphate and sulphur on Flowering and bunch characteristics.

Period to Period to Cropping Bunch Number of Hand
Bunch Harvest(day) Cycle(day) Weight(kg.) Hands/bunch Weight(kg.)
Treatments Shooting (day)
2013/ 2014/ 2013/ 2014/ 2013/ 2014/ 2013/ 2014/ 2013/ 2014/ 2013/ 2014/
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
Control  ( untreated plants )
420.0 418.0 121.0 120.0 541.0 538.0 24.1 23.9 12.0 12.1 2.01 1.98
Using yeast at 200g. / plant
396.0 395.0 114.0 113.0 510.0 508.0 27.3 27.5 12.4 12.5 2.20 2.20
Using K;So4 at 0.5 % 401.0 400.0 116.0 115.0 517.0 515.0 26.3 26.5 12.3 12.4 2.14 2.14
Using S at 0.5% 411.0 410.0 118.0 117.5 529.0 527.0 25.2 25.3 12.2 12.2 2.07 2.07
Using yeast + KyS04 390.0 390.0 111.0 111.0 501.0 501.0 29.0 30.0 12.6 12.6 2.30 2.38
Using yeast +S 393.0 394.0 112.0 112.0 505.0 506.0 28.2 28.9 12.5 12.6 2.26 2.29
Using yeast+K,;S04+5 386.0 385.0 110.0 110.0 496.0 495.0 30.1 31.3 12.7 12.6 2.37 2.48
New L.S.D. at 5%
1.50 1.51 1.9 1.8 2.1 2.2 1.0 1.1 N.S N.S 0.06 0.05
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Cropping cycle of the plants that received all materials was (496 and 495 days)
during both seasons, respectively. The great delaying in these periods was recorded in
control treatment (untreated plants) to bunch shooting was 420 and 418

These results concerning the promoting effect of yeast on bunch characterictics
were in harmony  with  those  obtained by Merwad, 2011).

These results regarding the effect of potassium on enhancing bunch
characteristics are in agreement with those obtained by Ibrahim and Al- Wasfy,
(2014).

The results of Abdallh, (2014) emphasized the present effect of sulphur on bunch
characteristics.

3) Physical and chemical characteristics of the fruits.

It is worth to mention from the data in tables (5&6) that supplying Williams
banana plants with yeast once as soil addition and spraying potassium sulphate and
sulphur each at 0.5% significantly was very effective in improving fruit.

quality in terms of increasing weight, length and width of finger, pulp weight%,
T.s.s.%, total and reducing sugars and decreasing fruit peel weight% and total
acidityrelative to the check treatment. The promotion on fruit quality was significantly
associated with using yeast, potassium sulphate and sulphur in descending order.
Combined applications were superior than using each material alone in improving fruit
quality. The best results with regard to fruit quality were obtained due to treating the
plants with all materials together, the untreated plants gave unacceptable fruit quality
as it is clear from the data in Tables (5 & 6).The studied treatments had nosignificant
effect on the percentage of non- reducing sugars. All these results were true for both
seasons.

The promoting effect on growth traits, flowering, yield and fruit quality due to
application of yeast might be attributed to its highe content of carbohydrate, amino
acids, vitamins, enzymes and minerals Abou-Zaid, (1984) and Barnett et a/, (1990)
that was surely reflected on enhancing cell division and cell enlargement which led to
stimulating growth characters, advancing of flowering, increasing yield and improving
fruit quality.

Potassium has important roles in enhancing the tolerance of plant to drought
and salinity, regulating the opening and closing of stomata that are essential for
photosynthesis and enhancing the tolerance of plants to disorders enfection Nijjar
(1985),enhancing the biosynthesis and translocation of sugars, activate a large
number of enzymes, water and nutrients transport and root growth that was surely
reflected on stimulating the growth, advancing of flowering, increasing of yield and
improvement fruit quality.
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Table 5. Effect of application yeast and spraying potassium sulphate & sulphur on Physical fruits characteristics.

Finger weight Finger length Finger width Fruit pulp Fruit peel
(g9.) (cm.) (cm.) Weight % Weight %
Treatments

2013/ 2014/ 2013/ 2014/ 2013/ 2014/ 2013/ 2014/ 2013/ 2014/
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
Control ( untreated plants ) 101.00 100.11 19.61 19.71 3.19 3.41 67.83 67.90 32.17 32.10
Using yeast at 200g. / plant 103.61 103.97 21.64 21.74 4.15 4.30 69.43 69.50 30.57 30.50
Using K,So, at 0.5 % 103.00 102.22 20.46 21.05 3.85 4.01 68.94 69.00 31.06 31.00
Using S at 0.5 % 101.91 101.00 20.11 20.20 3.55 3.72 68.33 68.41 31.97 31.59
Using yeast + K;So4 104.59 104.56 22.85 22.96 4.29 4.61 71.71 71.80 28.29 28.20
Using yeast +S 104.21 104.00 22.18 22.28 4,50 4.60 71.21 71.30 28.79 28.70
Using yeast + K;Soq + S 105.99 105.64 23.31 23.49 4.90 4.97 72.10 72.18 27.90 27.82
New L.S.D. at 5% 0.51 0.47 0.45 0.48 0.31 0.29 0.36 0.35 0.40 0.41
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Total Reducing Non-reducing Total
T.5.s% sugars sugars sugars acidity
Treatments

2013/ 2014/ 2013/ 2014/ 2013/ 2014/ 2013/ 2014/ 2013/ 2014/
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
Control ( untreated plants ) 17.9 18.1 13.0 12.9 4.1 4.4 8.9 8.5 0.360 0.355
Using yeast at 200g. / plant 20.0 20.2 14.0 13.9 5.0 5.3 9.0 8.6 0.266 0.260
Using K,Sos at 0.5 % 19.7 20.0 13.6 13.5 4.8 5.1 8.8 8.4 0.295 0.290
Using S at 0.5 % 19.3 19.5 13.2 13.2 45 4.8 8.7 8.4 0.326 0.320
Using yeast + K:So4 20.7 21.2 14.7 14.8 5.5 5.8 9.2 9.0 0.228 0.225
Using yeast +S 20.4 20.9 14.3 14.3 5.2 5.5 9.1 8.8 0.230 0.226
Using yeast + K;Sos + S 21.1 21.9 15.1 15.3 5.6 6.0 9.5 9.3 0.200 0.198
New L.S.D. at 5% 0.3 0.2 0.20 0.20 0.2 0.3 N.S N.S 0.027 0.029
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The positive action of sulphur on enhancing the biosynthesis of amino acids,
enzymes and hormones and reducing soil pH and salinity Nijjar, (1985) could explain
the obtained results as stimulating growth characters, advancing of flowering,
increasing of yield and improving of fruit quality.

CONCLUSION

Carrying out one application of yeast at 200g./plant/year besides four sprays of a
mixture of potassium sulphate and micronized sulphur each at 0.5% resulted in
improving growth, yield and fruit quality of Williams banana plants grown under Beni-
Suef Governorate climatic conditions.
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