. 643
Annals Agric. Sci., Ain Shams Univ., Cairo, 49(2), 643 - 659, 2004

' EFFECT OF SPRAYING WITH ASCORBIC ACID, VITAMIN
B AND ACTIVE DRY YEAST ON GROWTH, FLOWERING,
LEAF MINERAL STATUS, YIELD AND FRUIT QUALITY
OF GRAND NAIN BANANA PLANTS
[45]

Mostafa!, E.A.M.
ABSTRACT

This work was carried out during 2002/2003 and 2003/2004 seasons in order to
study the effect of spraying ascorbic acid (Vit. C), vitamin B1 (thiamin} and active
dry yeast on vegetative growth, flowering, leaf mineral status, yield and fruit quality
of Grand Nain banana plants grown under Gharbia governcrate condition, Egypt.
Grand Nain banana c.v. plants were sprayed three times in early April, June and Au-
gust treated with. tap water {control) or ascorbic acid {Vit. C) or vitamin B1 (thia-
min) each at 500, 1000 and 2000 ppm or active dry yeast at 1%, 2% and 3%. The
same concentrations were used in the three spraying times throughout the two inves-
tigated seasons, Results showed that all concentrations were effective in improving
pseudostem length, number of green leaves at bunch shooting, leaf area, leaf mineral
content, and bunch weight and inducing early bunch shooting and cropping cycle.
This improvement was positively correlated with the increase in concentration of
ascorbic acid, vitamin B1 and active dry yeast. The most promising treatment was
spraying active dry yeast at 2%, which increased bunch and finger weight, and in-
creased N and K percentages in leaf compared with the control and other treatments
in both seasons, In addition, ascorbic acid and vitamin B1 at 2000ppm had increased
bunch weight, finger weight and achieved early bunch shooting as well as bunch
harvest and cropping cycle compared with the control plants. The best results with
regard to yield and fruit quality of Grand Nain banana grown plants under Gharbia
governorate conditions were achieved by spraying plants three times with ascorbic
acid at (2000ppm), or vitamin B1 at (2000 ppm) or active dry yeast at 2%..

Key words: Grand Nain banana, Ascorbic acid, Vitamin B1, Active Dry Yeast,
growth, flowering, yield, fruit quality, leaf mineral content

INTRODUCTION plant size. Recently, it is doubtless that
fertilization techniques have been devel-
oped such results in banana orchards lo-
cated at newly reclaimed areas.

Banana is a herbaceous plant, where
any limiting factor affect growth and de-
velopment developed a decline in overall
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Foliar spray with active dry yeast on
banana plants has recently received
apparent interest. The various positive
effects of applying active dry yeast were
attributed to its content of different nutri-
ents, higher percentage of proteins,
large amount of vitamin B and natural
plant growth hormones, namely, cyto-
kinins. (Kihlberg, 1972)

Vitamin compounds act as co-
enzymes in a number of enzyme systems
and thus take a part in the regulation of
metabolism. Recently, it was suggested
that B-vitamins participate in plant
growth and development indirectly by
enhancing the endogenous levels of vari-

ous growth factors such as cytokinins and

.gibberellins  (Kodendaramaiah and
Gopala Rao, 1985) farther more, Most
B-vitamins are synthesized in leaves and
translocated in the phloem.

Ascorbic acid (Vit.C) foliar applica-
tion was reported to induce many stimu-
lating effects of growth and some physio-
logical activities of different plants.
Kamiya ef al (1984) stated that the
physiological effects of ascorbic acid
included: stimulation of lipase, catalase
and peroxides isoenzymes activities.
In addition, ascorbic acid revealed an
effect on the metabolism of gibberellic
acid.

In Egypt, the possibility of using yeast
in fruit orchards was mentioned by some
research workers, i.e. Ahmed ef af (1997)
on grapes, Laz et al (2000) on figs, El-
Shammaa, (2001) on banana. However,
the importance of this biofertilizer
(yeast), vitamin B1 (thiamin), and vita-
min C (ascorbic acid) on banana plants
should be considered as part of improving
banana production.

The present investigation was outlined
to explore alternative practices that may
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enhance growth, yield and fruit quality of
Grand Nain banana palnts.

MATERIAL AND METHODS

This investigation has been carried
out during the two consecutive seasons of
2002-2003 and 20032004 in a private
orchard (El-Shaka “Mostafa Isamil™) at
Tanta Gharbia Governorate Egypt on
Grand Nain banana cv. Plants grown at
3.5x3.5 meters apart.

Three suckers only / mat were se-
lected in June for fruiting during the fol-
lowing season in addition to the mother
plant which will give the crop of the cur-
rent season. The experiment included ten
treatments in three replicates, each of 12
holes. The selected plants (similar in
growth vigour) were thoroughly sub-
jected to foliar application with active dry
yeast at 1%, 2% and 3%, or vitamin Bl
at 500, 1000 and 2000 ppm) or ascorbic
acid at 500, 1000 and 2000 ppm. Which
prepared recently just before spray. Each
treatrment was sprayed three times in
early April, June and August in each sea-
son. Spraying was carried out on plants
till run off and Triton B as a wetting
agent was added to each solution at 1%.
Dry yeast was activated by dissolving the
definite amount in warm water (38°C),
adding sucrose at the same rate, and kept
over night for nearly 12 hours before
spraying, Dry yeast contained 36.6% pro-
tein, 6.68% ash, 7.32% glycogen, 2.80
fats and 4.86% cellulose (Kihlberg,
1972).

All plants under investigation had
received the traditional and regular fer-
tilization programme applied in such lo-
cation. [(500 gm N/plant/year) as ammo-
nium sulphate added on 14 equal amounts
every two week intervals starting from 1%
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April until October. Potassium fertilizer
(600 gm K,O/plant/year) as potassium
sulphate in three equal amounts (200gm
K,0} in April, June and August. Phos-
phorus was added in December as 250gm
super phosphate/plant/year for every sea-
son].

The randomized complete block de-
sign was amranged and the following
measurements and determinations were
considered in the two studied seasons.

(1) Yegetative growth

Morphological measurmetns were
done at bunch shooting time including :

- Pseudostem length and circumference
(cm), number of green leaves, leaf
dimensions and leaf area (m’) as de-
scribed by Abou-Aziz et al (1993).

(2) Flowering

- Periods from sucker emergence to
bunch shooting and from bunch
shooting to bunch harvesting were re-
corded then cropping cycle was de-
termined in days for each season.

(3) Leaf mineral status

At bunch shooting time, a transverse
band section (20 cm wide) was cut from
the central part of the third full sized leaf
below the inflorescence (Garcia et al
1977) and were used to determine N,P
and K (in dry weight basis} according to
methods outlined by Wilder ef al (1983).

(4) Yield

_ Bunches were picked at the first week

of January 2003 and 2004 when fingers
reached the full mature stage, then bunch
weight (Kg), number of hands and num-
ber of fingers per bunch were determined.

Three hands were taken from the
basal, middle and distal end of the bunch
as a composite sample for each replicate
to determine, characters finger weight
(gm), finger length and diameter (cm).

After artificial repining, of fruits total
soluble solids %, and total acidity ex-
pressed as malic acid % were determined
(A.O.A.C. 1985).

The obtained data were tabulated and

* statistically analyzed for variance and

duncans multiple range test was used to
differentiate means (Duncan, 1955).

RESULTS AND DISCUSSION

{I) Yegetative growth

It is evident from the data in Table (1)
that spraying ascerbic acid, or vitamin B
or active dry yeast significantly increased
pseudostemn length compared with the
control plants of Grand Nain banana dur-
ing both seasons. The promotion was
coincided with the increase in the concen-
trations of the three studies materials.

Spraying active dry yeast at the high-
est concentration (3%) produced the
highest pseudostem length in both sea-
sons. The values was 314.6 ¢m in the first
season and 310 cm in the second one.
Followed by spraying vitamin Bl at
2000ppm and the values were 304 ¢cm and
310 cm in the first and second seasons,
respectively. In addition spraying ascor-
bic acid at 2000ppm gave values of 289
cm in the first season and 294cm in the -
second one.

The lowest pseudostem length was
obtained by control plants (sprayed with
water only} in both seasons. The values
were 270cm and 273cm in the first and
second seasons, respectively.

Annalx &g Sei., 49(2), 2004
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Table 1. Effect of spraying with ascorbic acid vitamin B and active dry yeast on pseudostem length, circumference, number
of green leaves, leal dimension and leaf area of Grand Nain banana plants during 2003 and 2004 season

Pseudostem Pseudostem . . .
Treatments length circumference Number of green Leaf length Leal width Leaf '.:rca
(em) (em) leaves (cmy) {cm) {m)”
2003 2004 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004
Control 27005 275°  80.0° 81.0° 11.0% 1t5'  259¢  260%  96.0° 99.0¢ 1.99F  206°
Ascorbic acid 500 ppm  280.3°  279¢  853° 87.0° . 11.7° 12.4*  265¢ 263 100" 102¢ 232° 24
Ascorbic acid 1000ppm 288,39 290° 86.7° 88% 123 12.8* 270 268° 102%™ 104% 2209 223¢
Ascorbic acid 2000ppm  289¢% 294" 86.6° 89° 124%™ 129° 282% 269° 105* 108* 237" 232¢ ‘
Vitamin 3 500ppm 2853%  290° 88.0° 88°  123% 129 277°  280° 102* j03% 226> 231
Vitamin I3 1000ppm 290%  296° 887° 907 127 13.0* 280%  282%  103® 106 231 232
Vitamin B 2000ppm 304%  3100* 8900  91° 13.0*  13.2°  2Re™ 282° 1050 106 240 239
Yeast 1% 280% 296" 90.6* 91t 123%™ 128 280%™ 281 102° 102 228% 229
Yeast 2% 296.3¢  298% 928* 92* 12.5%  12.9* 285%™ 285%  103* 103%™ 237® 237®
Yeast 3% 314.6°  310* 930" 93} 12.7%  13.0°  290*  288%  (04®  104% 240 2.40°

Means having the same letter (s) in each column are not significantly differ at 5% level
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Concerning the pseudostem circum-
ference; data in Table (1) indicated that
spraying ascorbic acid (Vit. C), vitamin
B1 and active dry yeast at different con-
centrations were without beneficial effect
during the two seasons.

The relatively highest pseudostem
circumference was recorded by spraying
active dry yeast at 3% in both seasons.
(93 cm). where as, the lowest pseudostem
circumference resulted by control plants
in the two seasons (80 — 81 cm).

From Table (1) it is obvious that
spraying vitamin Bi at 2000 ppm develop
the highest number of green leaves in
both seasons . The values were 13 and
13.2 leaves/plant at bunch shooting in the
first and second season, respectively. Fol-
lowed by spraying vitamin Bl at
1000ppm and active dry yeast at 3%
(12.7 and 13 and leaves, respectively then
spraying active dry yeast at 2% (12.5 and
12.9) in the first and second season, re-
spectively. Spraying ascorbic acid at
2000 ppm gave 12.4 leaves in the first
seascn and 12.9 leaves in the second one.

The lowest number of green leaves
per plant at bunch shooting was recorded
by control plants in both seasons. The
vales were 1l and 11.5 leaves/plant
in the first and second season, respec-
tively.

Data in Table (1) showed that spray-
ing ascorbic acid or, vitamin Bl or active
dry yeast significantly increased leaf
length of Grand Nain banana compared
with control plants in both seasons. The
promotion affect was occurred coincided
by increasing concentrations of the three
studied materials,

The highest leaf length was recorded
by spraying active dry yeast at the high
concentration 3% in both season of the
study. The values were 290cm and 288
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cm in the first and second seasons, re-
spectively.

The shortest leaf length had resulted
by control plants in the two seasons of the
study. The values were 259 cm in the first
season and 260 cm in the second one.

Considering leaf width, data showed
that leaf width increased by increasing
the concentration of spraying ascorbic
acid, or vitamin B1 or active dry yeast in
both seasons.

The lowest leaf width had resulted by
control plants in both season. The values
were 96 cm in the first season and 99 cm
in the second one.

However, leaf area was affected sig-
nificantly by the different sprays compar-
ing with the control piants in both sea-
sons.

The greatest, leaf area was recorded
by Grand Nain banana plants received
dry yeast at 3%, since it was 2.40 m® in
both seasons. Followed by vitamin B1 at
2000ppm (2.40m’ in the first season and
2.39m" in the second one), then and fi-
nally sgraymg aSCOl'blC acid at 2000ppm
(2.37m’ and 2.32m? in the first and sec-
ond seasons, respectively). The lowest
leaf area was recorded by control plants
(1.99m’ in the first season and 2.06m? in
the second season).

In this respect, Muller and Leopold
(1996) demonstrated that the enhancing
effect of yeast preparation might be due
to that yeast as a natural source of cyto-
kinins which enhanced cell division and
cell enlargement. So far, increasing the
extraction of leaf surface area enhanced
the accumulation of soluble metabolites
as maintained about the role of cyto-
kinins.

Also, the beneficial action of ascorbic
acid on leaf area in the present study is in
agreement with those obtained by Ahmed

Annals Agric. Sci., 49(2), 2004
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et al (1997&1998) and Omer (1999), and
the action of ascorbic acid certainly re-
flected on enhancing cell division and
nutritional status resulting increasing the
leaf area.

(2) Flowering
Period from planting to flowerihg

Data in Table (2) indicated that spray-
ing active dry yeast on Grand Nain ba-
nana plants was necessary for the regula-
tion of bunch shooting. The shooting pe-
riod was generally shorter as yeast con-
centration increased. The lowest period
was recorded by spraying active dry yeast
at 3% (394 days and 390 days in the first

and second seasons, respectively).
) The highest period to bunch shooting
had recorded by control plants in both
seasons (419 days in the first season and
420 days in the second one).

The results of Pawtar et al (1985)
and Hewedy ef al (1996) supported the
beneficial effect of active dry yeast on
flowering earliness.

Period from flowering to harvesting

Data showed that spraying active dry
yeast at 3% induced the eatliest to bunch
harvesting in both seasons followed by
spraying active dry yeast at 2% and 1%,
respectively.

The longest period to bunch harvest-
ing was recorded by control plants in both
seasons (120 days and 116 days in the
first and second season, respectively).

Cropping cycle

Data indicated that plants sprayed
with active dry yeast showed the lowest

cropping cycle, where the values were
ranged from 496-506 days in the first
season and 490-502 days in the second
one.

The longest cropping cycle was re-
corded by contrel plants in the two sea-
sons (539 days in the first season and 536
days in the second one}.

(3) Leaf mineral status

Table (3) indicated that leaf mineral
contents increased with increasing the
concentration of the ascorbic acid, vita-
min Bl and active dry yeast in both sea-
sons. _ o
Nitrogen percentage in leaves showed
higher levels with spraying active dry
yeast at 2% (3.8% in the first season and
3.7% in the second season) followed by
spraying vitamin B1 at 2000 ppm, (3.6%
and 3.7% in the first and second season,
respectively) then spraying ascorbic acid
at 2000ppm (3.5 in the first season and
3.6% in the second one). The lowest Ni-

- trogen percentage was recorded by con-

trol plants in both seasons (2.8% in the
first season and 3.0% in the second one),

" Phosphorus percentage in leaf of
Grand Nain banana revealed insignificant
differences between treatments in both

~ seasons. The values ranged form (0.19-

0.22%) in the first season and from (6.20-
0.23% in the second one.

Potassium percentage in leaf was in-
creased by increasing the concentration of
ascorbic acid (Vit.C), vitamin Bl and
active dry yeast in both seasons. The
highest potassium percentage was re-
corded by active dry yeast at 2%, ascor-
bic¢ acid at 2000 ppm, and vitamin B1 at
2000 ppm in the first season. The values
were 4.3%, 4.2% and 4.3%, respectively.
While in the second season the highest

Annals Agric. Sci., 49(2), 2004
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Table 2. Effect of spraying with ascorbic acid vitamin B and active dry yeast on number of days from planting to flower-
ing, Number of days from flowering to harvesting and cropping cycle of Grand Nain banana plants during 2003
and 2004 scasons

Number of days from Number of days from flow- Cropping cycle
Treatments planting to flowering ering to harvesting (days)

2003 2004 2003 2004 2003 2004
Control 419* 420" 120 116* 539° 536"
Ascorbic acid 500ppm 41s° 409° e 110° . 526° 519°
Ascorbic acid 1000ppm 412° 406° 109° 108° s 514°
Ascorbic acid 2000ppm 410° 408° 105 1034 515 511°¢
Vitamin B 500pptn 411° 405° ti6® 114° 527° 519°
Vitamin B 1000ppm 410 402" 113° 112° 523°¢ 514°
Vitamin B 2000ppm 406° 402° 110° 109° 516 511°
Yeast 1% 400 398" 106% 104¢ 506° 502¢
Yeast 2% : 3961 396 104¢ 103¢ 500° 499
Yeast 3% 3944 3901 1024 100° 496° 490°

Means having the same letter (s) in each column are not significantly differ at 5% level
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Table 3. Effect of spraying with ascorbic acid, vitamin B and active dry yeast on leaf mineral content of Grand Nain

banana plants during 2003 and 2004 seasons

$007 (6t 108 *oUBY sjeuuy

Treatments Nitrogen % Phosphorus % Potassium %

2003 2004 2003 2004 2003 2004
Contro} 2.8¢ 3.0¢ 0.19 0.20 3.6° 3.5¢
Ascorbic acid 500ppm 3.4° 354 0.22 0.22 3.9% 40"
Ascorbic acid 1000ppm 34 3.4° 0.23 0.22 41" 4.2%
Ascorbic acid 2000ppm 3.5° 3.6% 022 0.21 4.2 . 43%
Vitamin B 500ppm 3.3¢ 3.3°¢ 0.21 0.21 3.9% 3.9¢
Vitamin B 1000ppm 3.4 34° 0.21 022 4.2 4.1%
Vitamin B 2000ppm 3.6¢ 3.7° 0.22 0.21 43" 43%
Yeast 1% 3.4¢ 3.3¢ 0.21 0.22 4.0° 4.1%°
Yeast 2% 38" 3.7* 0.22 0.22 4.3* 4.4
Yeast 3% 3.5° 3.6 0.22 0.23 4.2 43"

Means having the same letter (s) in each column are not significantly differ at 5% level
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potassium percentage in leaf recorded by
spraying active dry yeast at 2% (4.4%
followed by spraying ascorbic acid and or
vitamin B at 2000 ppm 4.3%).

The lowest value of potassium per-
centage was recorded by control plants in
both seasons (3.6% in the first season and
3.5% in the second one).

The present results are in harmony
with those obtained by Hepab et af
(1997) on active dry yeast, Omer (1999),
El Sayed et al (2000) and Ahmed ef af
(2003), on ascorbic acid.

(4) Yield
Bunch weight

Form Table (4) it is clear that bunch
weight increased with increasing the con-
centration of ascorbic acid, vitamin Bl
and active dry yeast compared with the
control in both seasons of study.

Maximum yield/plant was noticed
when Grand Nain banana plant was
sprayed with active dry yeast at 2% in
both seasons (36.9 Kg and 37.6 Kg/bunch
in the first and second seasons, respec-
tively). Followed by spraying active dry
yeast at 3% (35.9 Kg in the first season
and 37.5 Kg in the second one).

In general, active dry yeast produced
the greatest bunch weight, followed by
vitamin Bl and ascorbic acid treatments
in both seasons.

The lowermost bunch weight had re-
sulted from control plants (28.7 Kg and
29.5 Kg/bunch) in the two seasons.

Number of hands/bunch

Data in Table (4} indicated that sp_ra‘y\-
ing active dry yeast at different concen-
tration produced almost the same number

of hands/bunch in both seasons. While,
spraying vitamin Bl or ascorbic acid
gradually.

The lowest number of hands/bunch
was recorded by control plants in the two
seasons {10.9 hand/bunch and 1.0
hand/bunch in-the first and second sea-
sons, respectively).

Concerning the number of .fin-
gers/bunch it is clear that number of fin-
gers/bunch was affected significantly by
increasing the concentration of ascorbic
acid or vitamin Bl or active dry yeast in
both szasons. Spraying active dry yeast at
(3%) produced the highest number of
fingers/bunch in both seasons (301.6 in_
the first season and 309.9 in the second
one). Generally, active dry yeast was
promising for increasing number of fin-
gers/bunch, followed by spraying vitamin
Bl or ascorbic acid was shown, respec-
tively. ‘

The lowest number of fingers/bunch
was shown control plants in both seasons

- of the study.-

Data in Table (5) clearly show that
finger weight, finger length and diameter
were positively affected by spraying
ascorbic acid, vitamin B and active dry
yeast compared with the control plants.
The increase in such parameters was as-
sociated with the increase in the concen-
trations of ascorbic acid or vitamin'Bl or
active dry yeast except the active dry
yeast at 3% on finger weight in both sea-
sons.

Spraying active dry yeast at 2% pro-
duced the heavies finger weight 125 gm -
in the first season and 125.8 gm in the
second season. Followed by spraying
active dry yeast at 1% (122 gm and 123
gm in the first and second seasons), and
spraying vitamin Bl at 2000 ppm, (121.3
gm in the first season and 125 gm in the

Annals Agric. Sci., 49(2), 2004
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Table 4. Effect of spraying with ascorbic acid vitamin B and active dry yeast on bunch weight, number of hmds/bunch and
number of fingers/ bunch of Grand Nam banana plants during 2003 and 2004 seasons

Treatments Bunch weight No. of hands/bunch No. of fingers/bunch
2003 2004 2003 2004 2003 2004
Contro! 28.7°¢ 29,57 109° 11.0° 265.7% 270.8%
Ascorbic acid 500ppm 29.6< 316 17t 12.0° 258.9 < 268.9 ¥
Ascorbic acid 1000ppm 30.9 % 33.0% 123 % 126" 2687 264.0
Ascorbic acid 2000ppm - 31.5 33.4 123% . 126" 267.6 < 281.1° _
Vitamin B 500ppm 32,5 34,6 ™ 123% 12,5 2833 ° 293.4° z
Vitamin B 1000ppm 33.8% 35,0 *>d 12.8° 12.8% 278.6° 290.2° &
Vitamin B 2000ppm 352% 362 13.0° 132°* 2902° 289.6° o
Yeast 1% 35.6 % 35.9 % 129° 13.2* 299.2° 291.9°
Yeast 2% 36.9"* 37.6* 12.9* 13.3* 295.2° 298,9°
Yeast 3% 35.9% 37.5*% 13.0* 13.3* 301.6° 309.9*

Means having the same letter (s) in cach column are not significantly differ at 5% level
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Table 5. Effect of spraying with ascorbic acid, vitamin B and active dry yeast on finger weight, length and diameter of
Grand Nain banana plants during 2003-2004 seasons

Treatments Finger weight (gm) Finger length (cm) Finger diameter (cm)
2003 2004 2003 2004 2003 2004
Control 108.0° 1089° 16.7" 17.0¢ 32¢ 3.1°¢
Ascorbic acid 500ppm 11434 117.5° 1704 1741 3.3 3.3%
Ascorbic acid 1000ppm 1150~ 118.0° 17.7°% 17.8 %% 34% 3.4
Ascorbic acid 2000ppm 117.7% 118.8° 19.0 ™ 192 % 3.4 %4 3.5
Vitamin B 500ppm 1147 117.9* 187 18.5 o 33 34
Vitamin B 1000ppm 116.7° 120.6* 187 18.8 3.4 b4 3.5¢
Vitamin B 2000ppm 121.3* 125* 19.0% 189 3.4 b 3.5
Yeast 1% 1220 123.0% 18.0 % 18.4 3.6% 38
Yeast 2% 125.0" 125.8° 200* 200%* 3a® 38"
Yeast 3% 119.0 " 121.0% 210" 208" 3.8* 3.9

Means having the same letter ($) in each column are not significantly differ at 5% level
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second one) then spraying ascorbic acid
at 2000ppm (117.7 and 118.8 in the first
and second season, respectively).

The least finger weight was recorded
by countrol plants {108 gm in the first sea-
son and 108.9 gm in the second one.

The present data are in accordance
with those obtained Mansour et al
(2000) on ascorbic acid, Hegab ef al
(1997) and Ahmed ef al (2003) on active
dry yeast and ascorbic aicd.

Data in Table (5) showed that finger
length increased with increasing the con-
centration of ascorbic acid , vitamin B}
and active dry yeast in both seasons of
study the tollest.

Finger was resulted by spraying active
dry yeast at 3% in both seasons (21 ¢cm in
the first seasons, and 20.8 c¢m in the sec-
ond one).

The shortest finger was recorded by
control plant in both seasons. {16.7 ¢m
and 17.0 cm in the first and second sea-
sons, respectively).

Fruit diameter

It is obvious from Table (5) that fruit
diameter increased with increasing -the
concentration of ascorbic acid, Vitamin
B1 and active dry yeast in the two sea-
sons. Spraying active dry yeast produced
the greatest finger diameter in both sea-
sons (3.6-3.8 c¢m in the first season and
3.8-3.9 cm in the second one).

Other treatments resulted finger di-
ameter ranged from 3.3-3.5 ¢m in both
seasons.

Total soluble solids %

As shown in Table {6) all the studied
treatment increased TS8% in both sea-
sons as compared with the control plants,

Spraying ascorbic acid or vitamin Bt or
active dry yeast significantly increased
TS5% in both season of the study,

The highest TSS% was recorded by
sprying active dry yeast at 3% (19.2% in
the first season and 19.3% in the second
one) followed by spraying ascorbic acid
at 2000ppm, (19.2% and 19% in the first
and second seasons, respectively). The
least percentage of TSS% was shown by
control plants in both seasons. (17.8% in
the first season and 18% in the second
one).

The increase in TSS% and chloro-
phyll was related to the increase in leaf
area as a result of yeast application Ah-
med et al (1997) and Fathy and Faird,
(1996). These two factors increased pho-
tosynthesis leading to an enhancement of
the synthesis and accumulation of sugars
so, increased TSS. Ahmed et al {1997
and 1998) and Omer (1999).

Total acidity % and TSS/acid ratio

Data in Table (6) showed that total
acidity % and TSS/acid ratio did not af-
fected by different treatments in both
seasous.

Acidity ranged from 0.34-0.37% in
the first season and from 0.35-0.38% in
the second one, and TSS/acid ratio ranged
form 50-54.4 in the first season and from
50.5-52.7 in the second one.

The above mentioned results are
nearly similar to those obtained by Ah-
med et al (1997), El-Mogy et al 1998,
Mansour (1998) and Ahmed et al
(2003).

Conclusively, the present investiga-
tion supported the beneficial effects of
active dry yeast for improving growth
and productively of fruit crops.
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Table 6. Effect of spraying with ascorbic acid, vitamin B and active dry yeast on total soluble solid, acidity and TS5/acid

ratio of Grand Nain banana plants during 2003 and 2004 seasons

Total soluble solid Acidit o
Treatments (Tslé%‘; s (%) ’ T88nacid

2003 2004 2003 2004 2003 2004
Control 17.8°¢ 18.0° 0.34 0.35 523 514
Ascorbic acid 500ppm 188" 18.8° 0.36 0.36 522 522
Ascorbic acid 1000ppm 19.0° 19.0° 0.36 0.37 522 51.3
Ascorbic acid 2000ppm - 19.2° C19.0° 0.36 0.36 53.3 52.7
Vitamin B 500ppm 18.5° 18.2° 0.34 0.36 54.4 50.8
Vitamin B 1000ppm 18.4° 18.3 0.36 0.36 51. 50.5
Vitamin B 2000ppm 18.5° 18.4* 0.37 0.35 50.0 525
Yeast 1% 150* 186" 0.35 0.36 54.2 51.6
Yeast 2% 19.0° 19.0° 0.37 0.37 513 51.3
Yeast 3% 192° 193" 0.37 0.38 51.8 50.7

Means having the same letter {s) in cach column are not significantly difler at 5% level
£ g
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Various positive effects of applying
active dry yeast as newly used biostimu-
lation were attributed to its content of
different nutrients, higher percentage of
proteins, larger amount of vitamin B and
the natural plant growth hormone namely
cytokinins. In addition, application of
active dry yeast was very effective ia
releasing CO; which reflected on improv-
ing net photosynthesis (Larson ef al
1962; 1987 and 1dso ef ul 1995). Spray-
ing Valencia orange tree with yeast im-
proved growth, yield and fruit weight
{(Hegab et af 1957). The same authors
suggested that the various positive effects
of applying active dry yeast on growth,
nutritional status of trees and productivity
could be attributed to its content of dif-
ferent nutrients and higher values of vi-
tamins especially vitamin B which play a
key role in improving growth. Moreover,
it aids in activating the photosynthesis
process through enhancing the release of
carbon dioxide which produced from
fermentation process (Larson ef af 1962).

Among other tested treatments, the
most promising treatment was thiamin
(Vie. B1) at 2000 ppm which increased
the bunch weight, fruit weight and fruit
length as well as N and K percentage in
leaves.

In addition, ascorbic acid at 2000 ppm
had increased the bunch weight, fruit
weight, fruit length as well as N and K
percentage in leaves comparing with the
control plants.

In a conclusion, spraying Grand Nain
banana plants three times at April, June
and August with active dry yeast at 2% or
vitamin B1 or ascorbic acid at 2000ppm
may considered promising treatments for
achieving the maximum yield and im-
proving fruit quality.
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