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ABSTRACT

Effect of foliar application with yeast extract (2d 50 ml/l)
and zinc (75 and 150 ppm) on growth and produgtivitfaba bean cv
Giza 3 was evaluated during 2005/ 2006 and 2006/2¥asons.
Results revealed that foliar application with yeagtract and zinc
either individually or in mixture significantly imleased many growth
aspects as number of leaves per plant, dry weghteth stems and
leaves per plant and total leaf area as well, aaf® 95 days after
sowing during the two seasons as compared with dbetrol
treatments. In addition foliar spraying with yeastract at 50 ml/l and
zinc at 75 ppm increased photosynthetic pigmen®K,NzZn, total
sugars, total free amino acids and crude protemtecd in leaves at 75
and 95 days after sowing. Also, yeast and zinctrtreat not only
increased endogenous phytohormones (Auxins andkioyts) but
also decreased abscisic acid at 80 days after goduning second
season.

Furthermore, all treatments not only increased rermobformed
flowers and setted pods per plant, but also shawatradictory effect
upon shedding percentage of both flowers and immaapods per
plant, consequently that was reversed upon incremepod weight
per plant and final seed yield as well.

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

Faba bean \{icia faba L.) is one of the most important
leguminous crops grown in winter season in differégypes of
Egyptian soils. Also, it is considered as the baswrce of protein for
human consumption, so, it is important to get mazeényield of faba
bean. In this respect, the phenomena of sheddirighia bean plant
especially for its buds, flowers and immature padsally took place
in serious values leading to a great reductioneedsyield of this
economic plant. Therefore, plant physiologists dm#eders are
studying intensitivity the problem of shedding irder to find out a
solution for reducing the high percentage of buflewers and
immature pods abscission to develop into fully matpods in this
plant. Many trials has been carried out for inciregadlowers set,
minimizing pre- harvest abscission of immaturetfraf faba bean or
other plants by the use of different factors ingtgdplant growth
regulators and mineral nutrients (Bastawisy andafar998; Abd EI-
Dayem and El-Deeb, 2000 ; El- Desougyal., 2001 and Wanas
2002).

Recently, many studies indicated that, yeast israhsource of
cytokinins and has stimulatory effects on bean tglgAmer, 2004).
Moreover, yeast extract was suggested to parteipata beneficial
role during vegetative and reproductive growthudigh improving
flower formation and their set in some plants duég high auxin and
cytokinins content and enhancement carbohydratesinadation
(Barnettet al., 1990). Also, it was reported its stimulatory efseon
cell division and enlargement, protein and nuchaa synthesis and
chlorophyll formation (El- Desoukgt al.,1998 ; Wanas 2002 and
Wanas, 2006), in addition to its content of crydective agent, i.e.
sugars, protein , amino acids and also severaits ( Mahmoued,
2001). Moreover, the improving growth, floweringdafruit set of
some plants by using foliar application with yeastract was reported
by Fathyet al., (2000); Abou-Aly, (2005) and Wanas (2006). Also,
foliar application with micro nutrients especiallinc not only have
major effects upon flower formation and incregigéd Gerendas and
Sattelmatcher (1990) but also, required for chl@sipformation and
sink limitations (Tersahima and Evans, 1988). Femtiore, foliar
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spray of zinc and yeast extract represents the ouick and efficient
treatments in many cases lead to vigorous vegetagrowth and
plenty of chemical constituents (El-Sherbehgl, 2007).

Thereby, the present study amid to use foliar spiifty zinc and
yeast extract on faba bean plants to reduce om@imihe percentage
of flowers and immature pods shedding as well asdease the final
seed yield of this economic plant.

MATERIALS AND METHODS

Two field experiments were carried out at the Expental farm
of the Faculty of Agriculture at Moshtohor, Benhdniversity during
two successive growing seasons (2005/2006 and 200B) to
investigate the effects of foliar spraying with ziand yeast extract on
some growth aspects, endogenous phytohormones, erflayy
shedding, yield and its chemical components of taden Vicia faba
L.) cv Giza 3. Seeds of faba bean were secured fhemAgricultural
Research Center, Ministry of Agriculture, Giza.

Preparation of yeast extract:

Yeast extract was prepared by using a techniqusved yeast
cells (pure dry yeast) to be grown and multiplidficiently during
conducive aerobic and nutritional conditions thiédveed to produce
denovo beneficial bioconstituent, (carbohydrategjass, proteins,
amino acids, fatty acids, hormones, etc.), thesdlm®nstituents could
release out of yeast cells in readly form by twoley of freezing and
thawing for disruption of yeast cells and releadimgjr content. Such
technique for yeast preparation modified after (Bpeet al, 1983).
Chemical analysis of yeast extract after Mahmou001) is
presented in Table (A).

Yeast extract was used at two concentrations, @rieb50 ml /I.
Also, zinc chelated (%13) was used at two concgatrs, of 75 and
150 ppm.
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Table (A): chemical analysis of yeast extract afteMahmoued
(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 2.31 Vit.B6 1.25
leucine 3.09 Vit B12 0.15
Lysine 2.95 Thimain 271
Methionine 0.72 Riboflavin 4.96
oy 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 4.36
Aspartic acid 1.33 Pyridoxine 2.90
Cystine 0.23

Proline 1.53

Tyrosine 1.49

Experimental design

The experiment included nine foliar spray treatregme. the
control (sprayed with distilled water), 25 and 50l of yeast extract,
75 and 150 ppm of zinc and interaction between thérie
experiments were arranged in randomized compleiekhdesign with
three replicates. The plot area was 10%5(3r 3.5m) with five rows
.Faba bean seeds were sowing in hills spaced 16ncnidges at the
13" of November in the two seasons. At 20 days aftems hills were
thinned to one seedling per hill. Calcium superphase (15.5%40s)
and potassium sulphate (48%X were added to soil before the
sowing in both seasons at the rates of 100 andyB0dk, respectively.
Also, nitrogen fertilizer at rate of 20 kg/fed. wapplied before the
first irrigation in form of urea (46% N). The othesquired culture
practices for growing faba bean were followed asmemended.
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All treatments were applied triple as foliar spoayplants at 30,
50 and 70 days after sowing using hand operatedpssed air
sprayer at the rate of 10 liter/plot.

Sampling and collecting data
Vegetative growth

Five plants were randomly chosen from central réwazh plot
at 75 and 95 days after sowing in both seasonstima&te plant height
(cm), stem dry weight (g)/ plant, number of leavpkant, leaf and
shoots dry weights (g) /plant and total leaf area’) using the disc
method as described by Deriegbal., (1973).

Photosynthetic pigments

Chlorophyll a, b and carotenoids were calorimeliyca
determined in fresh leaves of faba bean plant$and 95 days after
sowing during the two seasons according to the odstliescribed by
Wettstein (1957) and calculated as mg/g fresh vieigh

Chemical composition

Samples of leaves at 75 and 95days after sowingsaads at
harvest were taken to determine total nitrogen Kidok and Miller,
1998), phosphorus (Sandell, 1950), potassium (Htraed Hanson,
1998). Crude protein was calculated according te tbllowing
equation: Crude protein= total nitrogen x 6.25 (A., 1990). Total
sugars and total carbohydrates were determineddingao (Thomas
and Dutcher, 1924) and (Dubagsal., 1956), Also, total free amino
acids was determined according to (Rosed, 1957).

Endogenous phytohormones

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

Yield characteristics

Five plants were randomly chosen in each plot aecewnarked
in the field from the start of flowering to harvestne and the
following characteristics were studied and recorded
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a- No. of opened flowers / plant : Counting was sthee60 days
of plant age with 3 days intervals until 100 days

b- No. of setted pods/ plant: Counting was startedSatlays of

plant age with 3 days intervals until 125 days.

c- No. of survived (mature) pods/ plant: It was reeurdat
harvest time.

Total No. of flowers/ plant — No. of setted podgn x100

Total No. of flowers/ plant\

d- flower shedding % =

Total No. of setted pods / plant - No. of surviyesdis/ plant X100
Total No. of setted pods / plant
f- pods yield (g) / plant, seed weight (g) / podedssield( g)/
plant, and seed index [100 seed weight (g)]wererdsd at
harvest time.

e pods shedding % =

Statistical analysis

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

RESULTS AND DISCUSSION

Growth characteristics:

The growth parameters of faba bean plants as laight,
number of leaves, total leaf area, stem and drghtgiper plant were
significantly increased by all foliar applicationitkv zinc or yeast
extract at 75 and 95 days after sowing during the seasons as
shown in Table (1). The combination between yeastet and zinc
foliar application with all concentration gave thaghest values of
growth parameters at 75 and 95 days after sowinqgiuhe two
growing seasons as compared with either individiedibr application
or control plants. Maximum stimulatory effect wagstéed in plants
those treated with 50 ml/L yeast extract and zin¢Sappm as foliar
application during the two seasons.

Such enhancement effect of zinc and yeast extraghtnbe
attributed to the favorable influence of them ontabelism and
biological activity and their stimulating effect ophotosynthetic
pigments and enzyme activity which in turn encoaraggetative
growth of faba bean (Wanas, 2002 and El-Sherleealy , 2007).
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In addition, the percentage of dry matter distitoutin leaves
was significantly increased in all treatments asgared with control
plants at 75 days after sowing while it was deaédaturing the two
seasons at 95 days after sowing. The enhancemeigarbus growth
of faba bean leaves at 75 days after sowing maattoduted to the
improvement of photosynthesis process that letcdoumulation of
more dry matter in leaf these assimilate could tenmalpy stored to the
account of next will form flowers and pods . Meduil, at 95 days
after sowing, leaves dry weight slightly decreaasdcompared with
the control plants this may be due to foliar amdlan with zinc or
yeast extract enhanced partitioning of photoasaies from leaves
(source) to flowers and immature fruits (sink) (Ko, 1995).In
other meaning that reduction could be attributedttie rate of
evocation and translocation of different assimgateom source to
sink organs. These results are in agreement witketlobtained by
(Bastawisy and Sorial, 1998 and Wanas, 2002).

Photosynthetic pigments

Data in Table (2) indicate that different photo$wiic pigments
as chlorophyll a, b and carotenoids were positivegponded to the
different foliar application with zinc and yeasttct at 75 and 95
days after sowing during the two assigned seaséiso, the
interaction between yeast extract and zinc gavehitjeest values in
this respect, as compared with the control plavitsieover, increase
of chlorophylls and carotenoids content may be pobad
photosynthesis efficiency and that is a good erplaithe increasing
of dry matter production. Also, this enhancementi¢de an indicator
for expectable high yielded fruits.

Minerals and some bioconstituents

With regard to the mineral content in faba bezavés, data in
Table (3) clearly indicate that foliar applicatievith zinc and / or
yeast extract increased NPK and zinc content ancb95 days after
sowing during 2006 and 2007 seasons. Foliar agitavith yeast
extract at 50 ml/l and zinc at 75 ppm ranked tihgt in this respect.
Yeast extract and zinc may be increased absorptionifferent
elements by roots and also their translocation atcumulation in
leaves.
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On the other hand, foliar application with two centrations of
zinc and yeast extract gave the best values of sogars, total free
amino acids and crude protein content in leavefalohd bean at the
two time of determination during the two seasonshis respect, the
high content of total sugars and some bioconstitueonsidered as a
direct result for high rates of photosynthesis wgthat efficiency, that
was preceded with large photosynthetic area (THbland high
content of photosynthetic pigments (Table, 2) .

In addition, these results have an economic vabeeause they
increases of chlorophylls, sugars and proteireavés of faba bean
could reflect upon the reduction of flower sheddpeycentage and
increasing pod setting. Similar results were olgdirby Mahady
(1990); Xia and Xiong (1991) and Wanas (2002).

Endogenous phytohormones

Endogenous phytohormones of faba bean leaves estexdf by
foliar application with yeast extract or zinc ateown in Table (4).
According to these results, all promoters (Auxind aytokinins) were
increased by using yeast extract and zinc, yetcisibsacid was
decreased. Foliar application with yeast extradaml/l and zinc at
75 ml/l gave the maximum values in Auxins and ciyiols while
gave the highest reduction of abscisic acid indsaxf faba bean at 80
days after sowing during 2007 season. Other stutie® been got
similar results (Davis and Zhang, 1991; Marchn885Land Nakhlla,
1998). They concluded that Zn is required for tietisesis of IAA.
Also, yeast extract has been reported to be richicsoof vitamins,
phytohormones and many other growth factors (EleDksy et al,
1998).

Reproductive growth and yield components
Flowering, Shedding and pod setting

As shown in Table (5) all foliar application witlnz and yeast
extract were significantly increased total numbkflavers per plant
compared with control ones. The only exception thas insignificant
increase, existed with Zn at 75 ppm during 2006 2007 seasons.
Also, combination between yeast extract and zineeghe highest
increase in number of flowers per plant but applcaof zinc at 75
days showed the lowest increase in this respect.
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On the other hand, the percentage of flower sheddvas
significantly reduced with all foliar applicatiometitments exception
that of zinc at 75 ppm during the two seasons. €anicg number of
setted pods per plant was significantly increasath wlifferent
treatments as their assigned concentrations duhegiwo growing
seasons compared with control plants (Table, 5).

Also, the enhancement of pod development and timeeo fruits
reached its maximum values by using foliar applocatwith yeast
extract at 50 ml/l and zinc at 75 ppm. Therefdne, gercentage of pod
shedding and number of mature pods per plant aaved as the
same as percentage of flower shedding and numksetiefd pods per
plant .Thereby, yeast extract at 50 ml/l and zinésappm treatments
gave the highest value during the two seasons.

It could be concluded that, reduction in sheddiegcentage of
flowers and pods as well as enhancement of podngetind
development which obtained with yeast extract atib) and zinc at
75 ppm treatments may be due to the high contetutaf sugars and
protein in leaves (sources) as well as endogenausna and
cytokinins especially at full blooming and settsigges.

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

Yield components

Data in Table (5) also show that pod weight, poeldy(g) per
plant, weight of seeds per pod and plant and seeéxi were
significantly increased with different foliar apgdition treatments.
Also, yeast extract at 50 ml/l and zinc at 75 pfproveed similar trend
as they gave the highest increases in yield comysriring the two
seasons.

NPK and some bioconstituent®f seed

As shown in Table (6), application of yeast extract zinc
increased NPK, crude protein and total carbohydreda&tent in seeds.
The interaction between yeast extract and zinc mase effective
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when compared with individual foliar applicatiorgeeding different
estimated NPK and other constituents.

Foliar application with yeast extract and zinc tneents
improved seed yield of faba bean plants (Tableju® to increasing
flower formation and the reduction of flowers anodpshedding as
well as increasing their ability to accumulate mdieconstituents
(Table, 6). These positive effects of yeast exteant zinc treatments
upon seed yield and its characteristics could besidered as a
reversion of their effects upon the early vigorgoswth of faba bean
plants (Table, 1). Other studies also, reportediyeamilar results.
(Mahady, 1990; Salet al., 1996, Fathyt al., 2002 and wanas, 2002).

Hence, because in the present study sufficient orgment of
both vegetative and reproductive growth as welseead yield being
obtained by the used of yeast extract and zinc were appliedethr
times by the method of foliar spraying.

Thereby, the present study strongly admit the usefaliar
application with yeast extract at 50 ml/l and zatc/5 ppm at 30, 50
and 70 days after sowing of faba bean plants faingethe 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 beaWi¢ia faba L.) during the
two seasons.

— N POY) PO%) Crude protin %) T“’”;“g‘;?;:‘";‘.”“
Seasons

— W6 | W7 | W6 | 0T | 06 | 00T | 06 | 007 | 2005 | 2007
Contol U | 3 | 03 | 0% | 40 | 4% | 98 | O% | 080 | 963

o | [ a0 [ ss [ oo [ | oas [ s [ %3 | i [0 0
Bigm | 39 | 190 | 0% | 00 | 48 | 4% | M@ | U3 | 8 | 64

jp LBl [ o0 [ [ow [ [ | ss | %5 [ 0 | 5| s
wld) | 45 | 460 | 0B | U0 | 34 | 5B | 78 | BB | 9080 | 6

VE 25m/L+Zn T5ppm | 466 47 049 045 365 i 113 W30 | 53| M

YE 25mT+Inl3lppm | 475 478 031 03 i 300 W60 | 2988 | 34560 | 35003

VE S0mL+ZnT3ppm | 485 480 036 0.34 596 S8 303 3000 | 51420 | 32070

YE SimL+Zn150ppm | 475 470 040 04 3.66 369 060 | 038 | 3070 | 4120

LD 0.05 017 0.19 009 0.7 013 018 15 | M5 | 2086 | 1240
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