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ABSTRACT

Effect of foliar application with yeast extract (25 and 50 ml/l)
and zinc (75 and 150 ppm) on growth and productivity of faba bean cv
Giza 3 was evaluated during 2005/ 2006 and 2006/2007 seasons.
Results revealed that foliar application with yeast extract and zinc
either individually or in mixture significantly increased many growth
aspects as number of leaves per plant, dry weights of both stems and
leaves per plant and total leaf area as well, at 75 and 95 days after
sowing during the two seasons as compared with the control
treatments. In addition foliar spraying with yeast extract at 50 ml/I and
zinc at 75 ppm increased photosynthetic pigments, NPK, Zn, total
sugars, total free amino acids and crude protein content in leaves at 75
and 95 days after sowing. Also, yeast and zinc treatment not only
increased endogenous phytohormones (Auxins and cytokinins) but
also decreased abscisic acid at 80 days after sowing during second
season.

Furthermore, all treatments not only increased number of formed
flowers and setted pods per plant, but also showed contradictory effect
upon shedding percentage of both flowers and immature pods per
plant, consequently that was reversed upon increment of pod weight
per plant and final seed yield as well.

Hence, it could be recommended that foliar spraying with yeast
extract at 50 ml/l and zinc at 75 ppm can be used to increase the final
yield and seed quality of faba bean plants in Egypt.
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INTRODUCTION

Faba bean (Vicia faba L.) is one of the most important
leguminous crops grown in winter season in different types of
Egyptian soils. Also, it is considered as the basic source of protein for
human consumption, so, it is important to get maximize yield of faba
bean. In this respect, the phenomena of shedding in faba bean plant
especially for its buds, flowers and immature pods usually took place
in serious values leading to a great reduction in seed yield of this
economic plant. Therefore, plant physiologists and breeders are
studying intensitivity the problem of shedding in order to find out a
solution for reducing the high percentage of buds, flowers and
immature pods abscission to develop into fully mature pods in this
plant. Many trials has been carried out for increasing flowers set,
minimizing pre- harvest abscission of immature fruits of faba bean or
other plants by the use of different factors including plant growth
regulators and mineral nutrients (Bastawisy and Sorial, 1998; Abd El-
Dayem and El-Deeb, 2000 ; El- Desouky et al., 2001 and Wanas
2002).

Recently, many studies indicated that, yeast is natural source of
cytokinins and has stimulatory effects on bean plants (Amer, 2004).
Moreover, yeast extract was suggested to participate in a beneficial
role during vegetative and reproductive growths through improving
flower formation and their set in some plants due to its high auxin and
cytokinins content and enhancement carbohydrates accumulation
(Barnett et al., 1990). Also, it was reported its stimulatory effects on
cell division and enlargement, protein and nucleic acid synthesis and
chlorophyll formation (El- Desouky et al.,1998 ; Wanas 2002 and
Wanas, 2006), in addition to its content of cryoprotective agent, i.e.
sugars, protein , amino acids and also several vitamins ( Mahmoued,
2001). Moreover, the improving growth, flowering and fruit set of
some plants by using foliar application with yeast extract was reported
by Fathy et al., (2000); Abou-Aly, (2005) and Wanas (2006). Also,
foliar application with micro nutrients especially zinc not only have
major effects upon flower formation and increase yield Gerendas and
Sattelmatcher (1990) but also, required for chloroplast formation and
sink limitations (Tersahima and Evans, 1988). Furthermore, foliar
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spray of zinc and yeast extract represents the more quick and efficient
treatments in many cases lead to vigorous vegetative growth and
plenty of chemical constituents (El-Sherbeny et al, 2007).

Thereby, the present study amid to use foliar spray with zinc and
yeast extract on faba bean plants to reduce or diminish the percentage
of flowers and immature pods shedding as well as to increase the final
seed yield of this economic plant.

MATERIALS AND METHODS

Two field experiments were carried out at the Experimental farm
of the faculty of agriculture at Moshtohor, Benha University during
two successive growing seasons (2005/2006 and 2006/2007) to
investigate the effects of foliar spraying with zinc and yeast extract on
some growth aspects, endogenous phytohormones, flowering,
shedding, yield and its chemical components of faba bean (Vicia faba
L.) cv Giza 3. Seeds of faba bean were secured from the Agricultural
Research Center, Ministry of Agriculture, Giza.

Preparation of yeast extract:

Yeast extract was prepared by using a technique allowed yeast
cells (pure dry yeast) to be grown and multiplied efficiently during
conducive aerobic and nutritional conditions that allowed to produce
denovo beneficial bioconstituent, (carbohydrates, sugars, proteins,
amino acids, fatty acids, hormones, etc.), then these constituents could
release out of yeast cells in readly form by two cycles of freezing and
thawing for disruption of yeast cells and releasing their content. Such
technique for yeast preparation modified after (Spencer et al, 1983).
Chemical analysis of yeast extract after Mahmoued (2001) is
presented in Table (A).

Yeast extract was used at two concentrations, of 25 and 50 ml /1.
Also, zinc chelated (%13) was used at two concentrations, of 75 and
150 ppm.
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Table (A): chemical analysis of yeast extract after Mahmoued
(2001).

Amino acid Carbohydrates Vitamins
mg/100g dry weight mg/100g dry weight mg/100g dry weight

Arginine 1.99 | Carbohydrates 23.2 | Vit.B1 2.23
Histidine 2.63 Glucose 13.33 | Vit.B2 1.33
Isoleucine 231 Vit.B6 1.25
leucine 3.09 Vit B12 0.15
Lysine 2.95 Thimain 2.71
Methionine 0.72 Riboflavin 4.96
:l':::zl 2.01 Insitol 0.26
Threonine 2.09 Biotin 0.09
Tryptophan 0.45 Nicotinic acid 39.88
Valine 2.19 Panthothenic acid 19.56
Glutamic acid 2.00 Pamino benzoic acid 9.23
Serine 1.59 Folic acid 436
Aspartic acid 1.33 Pyridoxine 2.90
Cystine 0.23

Proline 1.53

Tyrosine 1.49

Experimental design

The experiment included nine foliar spray treatments, i.e. the
control (sprayed with distilled water), 25 and 50 ml/l of yeast extract,
75 and 150 ppm of zinc and interaction between them. The
experiments were arranged in randomized complete block design with
three replicates. The plot area was 10.5 m” (3x 3.5m) with five rows
.Faba bean seeds were sowing in hills spaced 15 cm on ridges at the
13™ of November in the two seasons. At 20 days after sown, hills were
thinned to one seedling per hill. Calcium superphosphate (15.5%P,0Os,
and potassium sulphate (48%K,0) were added to soil before the
sowing in both seasons at the rates of 100 and 50 kg/fed., respectively.
Also, nitrogen fertilizer at rate of 20 kg/fed. was applied before the
first irrigation in form of urea (46% N). The other required culture
practices for growing faba bean were followed as recommended.
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All treatments were applied triple as foliar spray on plants at 30,
50 and 70 days after sowing using hand operated compressed air
sprayer at the rate of 10 liter/plot.

Sampling and collecting data
Vegetative growth

Five plants were randomly chosen from central row of each plot
at 75 and 95 days aftersowing in both seasons to estimate plant height
(cm), stem dry weight (g)/ plant, number of leaves /plant, leaf and
shoots dry weights (g) /plant and total leaf area (cm”) using the disc
method as described by Deriaux et al., (1973).

Photosynthetic pigments

Chlorophyll a, b and carotenoids were calorimetrically
determined in fresh leaves of faba bean plants at 75 and 95 days after
sowing during the two seasons according to the methods described by
Wettstein (1957) and calculated as mg/g fresh weight.

Chemical composition

Samples of leaves at 75 and 95days after sowing and seeds at
harvest were taken to determine total nitrogen (Horneck and Miller,
1998), phosphorus (Sandell, 1950), potassium (Horneck and Hanson,
1998). Crude protein was calculated according to the following
equation: Crude protein= total nitrogen x 6.25 (A.O.A.C., 1990). Total
sugars and total carbohydrates were determined according to (Thomas
and Dutcher, 1924) and (Dubois et al., 1956), Also, total free amino
acids was determined according to (Rosed, 1957).

Endogenous phytohormones

Endogenous phytohormones were quantitatively determined in
faba bean leaves at 80 days after sowing in the second season using
High- Performance Liquid Chromatography (HPLC) according to
Koshioka et al. (1983) for auxin (IAA), and abscisic acid (ABA)
while, cytokinins were determined according to Nicander et al.
(1993).

Yield characteristics

Five plants were randomly chosen in each plot and were marked
in the field from the start of flowering to harvest time and the
following characteristics were studied and recorded:
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a- No. of opened flowers / plant : Counting was started at 60 days
of plant age with 3 days intervals until 100 days
b- No. of setted pods/ plant: Counting was started at 75 days of
plant age with 3 days intervals until 125 days.
c- No. of survived (mature) pods/ plant: It was recorded at
harvest time.

d- flower shedding % = Total No. of flowers/ plant — No. of setted pods/ plant x100
- b=

Total No. of flowers/ plant\

Total No. of setted pods / plant - No. of survived pods/ plant X100
Total No. of setted pods / plant
f- pods yield (g) / plant, seed weight (g) / pod, seed yield( g)/
plant, and seed index [100 seed weight (g)]were recorded at
harvest time.

e- pods shedding % =

Statistical analysis

Data obtained in this study were statistically analyzed by using
the least significant differences test (L.S.D) according to (Snedecor
and Cochran, 1980).

RESULTS AND DISCUSSION

Growth characteristics:

The growth parameters of faba bean plants as plant height,
number of leaves, total leaf area, stem and dry weights per plant were
significantly increased by all foliar application with zinc or yeast
extract at 75 and 95 days after sowing during the two seasons as
shown in Table (1). The combination between yeast extract and zinc
foliar application with all concentration gave the highest values of
growth parameters at 75 and 95 days after sowing during the two
growing seasons as compared with either individual foliar application
or control plants. Maximum stimulatory effect was existed in plants
those treated with 50 ml/L yeast extract and zinc at 75 ppm as foliar
application during the two seasons.

Such enhancement effect of zinc and yeast extract might be
attributed to the favorable influence of them on metabolism and
biological activity and their stimulating effect on photosynthetic
pigments and enzyme activity which in turn encourage vegetative
growth of faba bean (Wanas, 2002 and El-Sherbeny et al. , 2007).
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In addition, the percentage of dry matter distribution in leaves
was significantly increased in all treatments as compared with control
plants at 75 days after sowing while it was decreased during the two
seasons at 95 days after sowing. The enhancement of vigorous growth
of faba bean leaves at 75 days after sowing may be attributed to the
improvement of photosynthesis process that let to accumulation of
more dry matter in leaf these assimilate could temporally stored to the
account of next will form flowers and pods . Meanwhile, at 95 days
after sowing, leaves dry weight slightly decreased as compared with
the control plants this may be due to foliar application with zinc or
yeast extract enhanced partitioning of photoassimilates from leaves
(source) to flowers and immature fruits (sink) (Hopkins, 1995).In
other meaning that reduction could be attributed to the rate of
evocation and translocation of different assimilates from source to
sink organs. These results are in agreement with those obtained by
(Bastawisy and Sorial, 1998 and Wanas, 2002).

Photosynthetic pigments

Data in Table (2) indicate that different photosynthetic pigments
as chlorophyll a, b and carotenoids were positively responded to the
different foliar application with zinc and yeast extract at 75 and 95
days after sowing during the two assigned seasons. Also, the
interaction between yeast extract and zinc gave the highest values in
this respect, as compared with the control plants. Moreover, increase
of chlorophylls and carotenoids content may be enhanced
photosynthesis efficiency and that is a good explain to the increasing
of dry matter production. Also, this enhancement could be an indicator
for expectable high yielded fruits.

Minerals and some bioconstituents

With regard to the mineral content in faba bean leaves, data in
Table (3) clearly indicate that foliar application with zinc and / or
yeast extract increased NPK and zinc content at 75 and 95 days after
sowing during 2006 and 2007 seasons. Foliar application with yeast
extract at 50 ml/l and zinc at 75 ppm ranked the first in this respect.
Yeast extract and zinc may be increased absorption of different
elements by roots and also their translocation and accumulation in
leaves.
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Table: (3): Effect of zinc and veast extract {Y_E.) on some nutrients and bioconstituents in leaves of faba bean {FVicia foba L ) at 75 and 95 days

after sowing during two seasons.
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On the other hand, foliar application with two concentrations of
zinc and yeast extract gave the best values of total sugars, total free
amino acids and crude protein content in leaves of faba bean at the
two time of determination during the two seasons. In this respect, the
high content of total sugars and some bioconstituents considered as a
direct result for high rates of photosynthesis with great efficiency, that
was preceded with large photosynthetic area (Table,1) and high
content of photosynthetic pigments (Table, 2) .

In addition, these results have an economic values because they
increases of chlorophylls, sugars and protein in leaves of faba bean
could reflect upon the reduction of flower shedding percentage and
increasing pod setting. Similar results were obtained by Mahady
(1990); Xia and Xiong (1991) and Wanas (2002).

Endogenous phytohormones

Endogenous phytohormones of faba bean leaves as affected by
foliar application with yeast extract or zinc are shown in Table (4).
According to these results, all promoters (Auxins and cytokinins) were
increased by using yeast extract and zinc, yet, abscisic acid was
decreased. Foliar application with yeast extract at 50 ml/l and zinc at
75 ml/l gave the maximum values in Auxins and cytokinins while
gave the highest reduction of abscisic acid in leaves of faba bean at 80
days after sowing during 2007 season. Other studies have been got
similar results (Davis and Zhang, 1991; Marchner, 1995 and Nakhlla,
1998). They concluded that Zn is required for the synthesis of IAA.
Also, yeast extract has been reported to be rich source of vitamins,
phytohormones and many other growth factors (El-Desoukey et al,
1998).

Reproductive growth and yield components
Flowering, Shedding and pod setting

As shown in Table (5) all foliar application with zinc and yeast
extract were significantly increased total number of flowers per plant
compared with control ones. The only exception was that insignificant
increase, existed with Zn at 75 ppm during 2006 and 2007 seasons.
Also, combination between yeast extract and zinc gave the highest
increase in number of flowers per plant but application of zinc at 75
days showed the lowest increase in this respect.
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Table: (5): Effect of zinc and yeast extract (Y.E) on flowering, and fruit seeting, yield and its components of faba bean (Viefa faba L) plants

during two seasons.

it - Syof | Numberof| .. Number of

Characterisics hgﬁtfrz !.ﬂ flower | stetted E:Eel}dfﬂgf mature | Weightof | Pod yield | Weight of | Seedyield | Seed index

plant shedding) pods/ plant pods/ pod (g) | () plamt | seeds/pod | i) plame ]
plant plant plant
Treatment Season 2004
Lontral Bl Lib 2115 33,03 L= L0 A0AE 211 310 ]
T 75 ppm Bas0 70.23 1575 ny 1744 173 4741 in 3.3 714l
1) ppm B el 283 H).33 1485 L1h 3144 23] 43,83 S5
YE 5mL 2433 §6.26 1148 125 1115 171 5750 13 40.5] 75.35
- m'Lsl) N a6 e 3135 2.4 218 4711 R 233 214 LR
Y.E 25mT+Zn T5ppm | 2540 §6.23 3210 1A 1145 1%1 G028 4] 5148 7.0
1.E 1wl Lo [5lppm a0 a6 3135 316l 1213 154 AR 234 3.1 ]
YE S0mI+Fn75ppm | 2220 .56 HH W55 1210 198 7181 14 58,80 gL11
1.E sim'L+ Lo [30ppm e gi.11 3120 2L 2130 P LI 233 333 .18
noE [ s A3LE3 148 205 1.70 150 IIII_-I}IE 0.13 .12 313 T
Season 20T

Contral 1013 7146 2150 5.0 1215 142 3707 1M IRET £0.80
7 74 ppm AN 56 PN 23 1140 Ll 2013 P Jh /LA
150 ppm BE20 5740 1840 11565 1875 173 5391 21 L 71.5%
YE 2smil 9323 8313 3250) 3353 2130 L8 323 21 200 BEL
- m'L5] 2420 5457 3340 M 172 148 S543 23 .17 7157
YE 25mT+TnT5ppm | 2400 .15 3395 3.4 1310 174 8320 21 5.9 7180
YE ¥ml+ Zn 150ppm 2570 §4.22 HI1E 3198 1315 185 G626 23 35.71 .55
Y.E S0m1+Zn Toppm | 1021 §3.33 3540 819 1542 1490 73.71 135 4 B044
YE Slm'L+ Zn 150ppm 2470 §6.13 3275 nn 1382 176 374 132 351 7517
LSD | 0G5 570 183 315 165 173 014 016 .18 340 LB

LT1-601 ‘(D ‘6007 “10S "uolAUY "Wy [ore [

14!



122 EFFECT OF FOLIAR APPLICATION WITH YEAST EXTRACT

On the other hand, the percentage of flower shedding was
significantly reduced with all foliar application treatments exception
that of zinc at 75 ppm during the two seasons. Concerning number of
setted pods per plant was significantly increased with different
treatments as their assigned concentrations during the two growing
seasons compared with control plants (Table, 5).

Also, the enhancement of pod development and the formed fruits
reached its maximum values by using foliar application with yeast
extract at 50 ml/l and zinc at 75 ppm. Therefore, the percentage of pod
shedding and number of mature pods per plant also behaved as the
same as percentage of flower shedding and number of setted pods per
plant .Thereby, yeast extract at 50 ml/l and zinc at 75 ppm treatments
gave the highest value during the two seasons.

It could be concluded that, reduction in shedding percentage of
flowers and pods as well as enhancement of pod setting and
development which obtained with yeast extract at 50 ml/l and zinc at
75 ppm treatments may be due to the high content of total sugars and
protein in leaves (sources) as well as endogenous auxins and
cytokinins especially at full blooming and setting stages.

In addition, yeast extract treatments were suggested to
participate beneficial role during vegetative and reproductive growths
through improving flower formation and their set in some plants due
to its high auxins and cytokinins content and its beneficial effect on
carbohydrates accumulation (Barnett et al, 1990). Also, its contents of
cryoprotective agents i.e. sugars and amino acids as well as, several
vitamins (Shady, 1978 and Mahmoued, 2001).

Yield components

Data in Table (5) also show that pod weight, pod yield (g) per
plant, weight of seeds per pod and plant and seed index were
significantly increased with different foliar application treatments.
Also, yeast extract at 50 ml/l and zinc at 75 ppm showed similar trend
as they gave the highest increases in yield components during the two
seasons.

NPK and some bioconstituents of seeds

As shown in Table (6), application of yeast extract or zinc
increased NPK, crude protein and total carbohydrates content in seeds.
The interaction between yeast extract and zinc was more effective
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when compared with individual foliar application regarding different
estimated NPK and other constituents.

Foliar application with yeast extract and zinc treatments
improved seed yield of faba bean plants (Table, 5) due to increasing
flower formation and the reduction of flowers and pod shedding as
well as increasing their ability to accumulate more bioconstituents
(Table, 6). These positive effects of yeast extract and zinc treatments
upon seed yield and its characteristics could be considered as a
reversion of their effects upon the early vigorous growth of faba bean
plants (Table, 1). Other studies also, reported nearly similar results.
(Mahady, 1990; Sakr et al., 1996, Fathy et al., 2002 and wanas, 2002).

Hence, because in the present study sufficient improvement of
both vegetative and reproductive growth as well as seed yield being
obtained by the used of yeast extract and zinc were applied three
times by the method of foliar spraying.

Thereby, the present study strongly admit the use of foliar
application with yeast extract at 50 ml/l and zinc at 75 ppm at 30, 50
and 70 days after sowing of faba bean plants for getting the highest
yield and seed quality.

Table: (6): Effect of zinc and yeast extract (Y.E.) on some NPK and
some bioconstituents in seeds of faba bean (Vicia faba L.) during the
two seasons.

— N () P() PO%) Crude rotin %) T“‘“];“;,:%:"‘f.”“
Seasons

S 06 | 007 | 006 | 207 | 006 | 2007 | 006 | 2007 | 2005 | 2007
Contol M| 38 | 03 | 0% | 40 | 4% | 98 | B% | 080 | 963

o | [ 50 [ ss | oo [ | oas | s | % | e |00 |
Bigpm | 3% | 397 | 0% | 40 | 48 | 4% | U@ | U3 | %8 | 64

gp Ll |0 [ [ow [ on | oon [ oon [ [ o [ | vom
wisl | 45 | 460 | 08 | 07 | 54 | 3% | 78l | BB | ns | an

Y.E 5m/L+ Zu T5ppm | 466 47 049 04 16 i W13 W3 | B MH

YE 25wl Inlslppm | 475 478 03l 03 i 370 60 | 20988 | 560 | 3013

VE S0mL+Zn73ppm | 483 480 0.36 04 3,96 598 3031 | 3000 | 51420 | 32070

YE 5w+ Inli0ppm | 475 470 049 047 3,66 369 | 60 | 2938 | 3070 | 8120

LD 0.05 017 0.19 0.09 007 013 018 13 O] M8 2066 | 40
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