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ABSTRACT

Growth of faba bean ¢v. Giza 461 was significantly affected with natural
yeast and carmot extracts applicd as seed — soaking treatments in concentrations of

50,100 and 200 mlA of each during 199972000 and 2000/2001 seasons. In this

concern, significant increase was existed in many growth aspects as number of
branches and formed leaves / plant, dry weights of both stems and leaves/plant
and total Jeaf area as well. Yet, significant reduction in the assimilation rate (leaf
arca in em’ required for producing one gram of dry mater) was existed with ail
applicd wreatments. However, the two extracts exhibited ceatradictory cffects
concerning the plant beight, since yeast extract significantly increased this
parameler, whereas carmod extract decreased [t

Besids, different applicd concentrations of both yeast and carrot extricts
obviously increased photosynthetic pigments, NPK, (otal casbahydrates and crude
protein contents in bkeaves at 90 days after sowing

[n addaition, the obtained vigorous gronth of faba bean plants with yeast
ind caral teatments was accompanied with obvious alterations in many
anglomical features of stems and lesves. Here, different applied 1reatments
increased thickness of stem wall and its compeising tssues ns epidermis, cortex
and parenchymatous pith as well as thickness of midvein, lamina, upper and
fower cpidermis, palisade and spongy tissues in leaves, Moreover, diminsions of

" vascular bundles, thickness af beth phloem and xylem tissues and oumber of

xybem vesselobundle were also increased in stems and leaves with all applied
treatments,  This may cosure the essentiality of increasing the cross sectional area
of phlocm and xylesm tissues accompanied with creating mare photosynthates and
absorbing  more mineml nutrienls for Improving growth and peoductivity of
freated plants,

Furtbermore, with the onset of flawering the two applicd extracts
significantly increased sumber of formed flowers and setred podsiplant, whereas
showed comtradictory effect upon shexdding percentage of both flowers and
immature podsiplant. That is consequently reversed upon increment of pod
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weight /plants and final seed yield as well. Hence, it could recommended the
applying such low and safe naturl extracts as sced — soaking treatments for
increasing the final sced yicld of this economic plant.

INTRODUCTION

In Egypt, light crop density in different faba bean cultivars is commonly
cvident. This unfavorsble charactenstic returns either 1o the obvious and high
percentage of flower shadding before seiting or directly after their set.

Many trials luve been carnied out far increasing flower set, minimizing
pre- harvest abscission of immature fruits of faba bean or other plants by the use
of different factars including plant growth regulators and mineral mutrients as well
(Emblcton ef of., 1973; Wilson, 1983; Rabic ¢f al. 1991; Guardsola ef ol , 1993;
Alswia and El-Desouky, 1997, Bastawisy and Sorial, 1998; Abd El-Dayeen and
El-Deeb, 2000 and El-Desouky ef af., 2001).

But recently, considering the public health, there are several cautions
about the use of synthetic plant growth regulators and the axcess of mineral
nuirients especially on fresh marketable vegetables and fruits, Therefore,
according to the study plane and in agreement with the rescarch programme in the
Botany Department, Faculty of Agriculture at Moshiohor, Zagazig University,
Benha Branch, yeast and carr extracts were used as soaking treatments for faba
bean seeds (o improve growth and redece flowers and immature pod shedding of
this economic plant.

In this respect, Mitchell ef of, (1970) and Rics ¢! af,, (1977) applied
natural extracts of plast pollens and the powder of alfa alfa (Medicago sativa)
leaves, respectively, 10 enhance growth and yvield of masy plants,

Here, yeast treatments were suggested 1o participate a beneficial role
during vegetative and reproductive growths through impeoving flower formation
and their set of some plants due to its high auxin and cytokinin contents and
cohancement  carbohydrates accunnulation (Roberts, 1976 and Bamett ef af.,
1990). Also, it was reported about its stmulatory cffects on cell division and
enlargement, protein and nucléic acid synthesis and chiorophyll formation
{Karaig and Haber, 1980; Spencer of al, 1983; Castelfranco and Beale, 1983,
Fathy and Faried, 1996; El-Desouky et af., 1998 and Wanas ot of 1998). In
addition to its contents of caryoprotective agents, i,¢ sugars, proicins and amino
acids and also several vitamins (Shady, 1978 and Mahmoed, 2001), Moreover,
improving growih and fruting of horticuliural plants by yeast application was
reporied by Bowe ef al. (1989), Fathy and Farid (1996), Atawia and El-Descuky
(1997) and El-Mogy ¢t al., (1998).

As for the carrol extract, (he rich natural source of carotenoids, it was
suggested to be used for cnhancement of some harmooet (GA; and ABA)
biosynthesis beside its high content of sugars, antioxidant vitamins (A and C) and
carotenalds (Bartels and Watson, 1978).
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Therefore, it was thought advisable (o use yeast and Carrot exiracls as

soaking treatments for faba bean sceds to improve growth, flower setting and -

reduce shedding of immature pods as a low coast and safe tool for increasing the
final seed yiedd of this economic plant.

MATERIALS AND METHODS

Two field experiments were carried out at the Experimental Farm of the
Faculty of Agriculture at Mosbtohor, Zagazig Undversity, Benha Branch during
R0 successive growing seasom (19992000 and 2000/2001) to Investigate the
effects of applying the natural yeast and carmot extracts as seed-soaking trealments
on some growth aspects, chemical components anatomical features, flowering.
shedding, yield and its componems of faba bean (Vicia fabe L) cultuvar Giza
461, Sceds of faba bean were secured from the Agricultural Rescarch Center,
Ministry of Agriculture, Giza.

*Yeast extract preparation:
it was prepared by using a technigoe allowed yeast ozlls (pare dry yeast)
to be grown and multiplicd efficiently during conducive a¢robic and eytritional
conditions. To produce denovo bencficial bioconstituents, i.c, (carbohydrates,
sugars, proteins, amino acid, farty acids, bormonss ,¢tc.). hence allowed sach
canstituents 10 release cat of yeast cells m readily form. Such technigue for yeast
on based on:

1- Nutribonal medmum of glucose and casin as a favorite sources of C and N, and
other essential elements (P, K, Ca, Mg Fe, Mn, Zn, Cu, B. Mo as well as Na
and C1) in saitable balance (Bameu ef af., 1990).

2+ Air pumping and adjusting incubation fcmpemture,

3- Two cycles of freczing and thawing for disruption of yeast cells and releasing
their content

Procedure modificd afier Shady (1978), Spencer ef al. (1983), Atawia
and El-Desouky (1997) and Fathy e af, (2000), Analysis of prepared yeast stock
solution was: total protein (5.3%), total carbohydrates (3.7%). N (1.2%), P
(0.13%), K (0.3%), Mg (0.013%), Ca (0.02%), Na (0.01%); micro-clements
(ppan), Fe (0.13), Mn (0.07), Zn (0,04), Cu (D.04), B (0.016), Mo (0.0003), 1AA
(0.5 mg'ml) and GA (0,3 mg/mlI), Such analysis was according 10 Cottan (1954)
and atomic absorption method for mmineral analysis; Nedson (1944) und A, O.AC.
2990) for carbohydrates amalysis and GLC method (Vogel, 1975) for [AA and

AsS.

Yeast extract was used at three coneentration, i.¢. 50, 100 and 200 ml1,

Carrot extract preparation:

Ouwe kg of fresh carrot roots, cleaned, rinsed and blended well, bence
successive extractions were participated by different solveats, petrobeum ether
100% (L Jiter) and ethanol 5096 (I liler), respectively, each for 12 hoors. Staming,
filtration and solvent volatilization were done, then volume of extract completed
1o | liter by distilled water. Also, chemical analysis of dried carrot roots was as
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follows. total carotenoids 12,80 mg/100 gdw.), total sugare (278.50 mg/100 g
dw.) and vitamin C (12,46 mg/100 g d.w.) analysis was according 10 Neeled and
Pearson (1963) for carotenoids (precursor for ABA and vitamin A) and A O.A C.
(1990} for sugars and Vitamin C,

Camot extract was applied at throe concentrations, i.c. S0, 100 2nd 200
ml,

Hence, cach experiment included seven treatments, ie, the control
(distilled water) and 50, 100 and 200 s, of each of yeast and camot extracts.
The experiment was arranged in a complete randomized block design with four
replicates,  The plot arca was 10.5m® (3.5 x 3m) with § rows. Faha bean (cv, Giza
461) seeds were soaked In the solulions of the assigned concentrations of both
yeast and carroc extracts as well as in distilled water (as control) for 4 hours, then
were sown in hills spaced 15 cm on ridges on the 16* of November in the two
seasons, Al 21 days after sowing, hills were thinned 1o ane seedling, Cakium
superphasphate (15.50% P.O;) and potassium sulphate (48% K) were added
before the sowing in both seasons at the mites of 100 and 50 kp/fed., respectively.
Also, nitrogen fertilizer at rate of 20 kg/fed. was applied before the first irrigation
in from of urea (46% N), The other cultural peactices for growing faba bean
plants were carried cut as recomunended.

1- Growth characters:

five plants were randomly taken from central row of each plot &t tao
stages af growth, ie. al 60 and 90 days after sowing in both seasons to estimate
plant height (cm), number of branches/ plant, stem dry weight (p/ plant, number
of leaves/planc lcaf dry weight (g) /plant and total keaf area (cm*) /plant using the
disc method as described by Deriaux ef af, {1973) as well as the assimilation rale
using the following equation:

: T :
Assimilation rate =_ O 1S 4163 (CATVPAnt  reing and Phillips, 1981)

Total lcaf dry welght (gyplant

I-Chemical constituents in the lkeaves:-.

Samples of fsba bean beaves were taken at 90 days aficr sowing in both
scasons  to detenmine photosynthetic pigments (Nomal, 1982) and total
curbobvdrates (Dubois er al, 1956}, total nitrogen, (Homeck and Miller ,1998),
phosphorus (Sandell ,1950) and potassium (Homeck and Hangan, 1998), Crode
protedn was calculated using the following equation;

Crude protein « Total nitrogen x 6.25 (A.O.AC. 1990)

111~ Anatomical study;-

According to the wide differences in the morphological characters duc to
treatrocats in the first season, anstomical fexures of stems and leaves of faba
bean plants were cxamined during the sacond season.
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At 90 days afler sowing specimens of steos (1cm long) were taken from
the middic part of the 4* apécal intemode of the main stem , while thase of leaves
(lcm’) were taken from the méddle part of certain leaflet blade of the 4* apical
leaf on the main steen. The specimens were then killed and fixed for at beast 48
hours in F.A A, solution, washed in 50% cthyl alcohol, dehydrated in a senics of
ethyl alcohols (70, 90, 95 and 100%), infiltrated in xylene, 1hen embedded In
paraffin wax ofa melting point 60-63°C (Sass, 1950). Specimens were sectioned
al 20 p using a fotary microtome, douwble stained with fast groen and safmnin
[cleared in xylene and mounted in Canda balsam.

The preparcd sections were micrascopically examined, counts and
measurements () were taken using o micrometer eye picce. Averages of readings
from 4 slidesireument were calculated,

IV-Flowering and yleld characters:

Five planis were randomly chasen in cach plot and were marked i the
ficld from the start of flowering to harvest time and the following characders were
studied and recorded :

a- No. of opened flowers! plant: Counting was started at 60 days of plant age
with 3 days intervals unti] 100 days.

b- No. of setted pods/plant: Counting was started at 75 days of plant age with 3
days intervals until 125 days,

e No. of survived (mature) pods/plant: Tt was recorded at barvest time

Total No.of flowers'plant - No. of setled pods/plant

Total No of flowers/plant
Total No. of setted pods/plant - No. of survived podwiplant

d - Yeof flower shadding =

e« % of pod shedding =
Total No.of setted podsplant
f- pod yield (g)! plant, seed welght (2) pod, sced yicld (zVplant and seed index
[100-sccd weight ()], were recarded at barvest time

V- Statistical analysia:
Data of vegetative growth, fowerlng, yield and its components were
subjected to statistical analysis according to Gemez and Gomez (1984).

RESULTS AND DISCUSSION

I- Growih characters:-
A- At 60 days of plant age:-

Data in Table (1) clearly show that the natural yeast extract with its three
assigned concentrations (50, 100 and 200 ml1) when applied as saed-soaking
treatments increased each of plast height. number of both branches and
keavesiplant, dry weights of stems and leaves/plant and total leaf arca/plant during
the two seasons [ncreases (n different growth pammeters reached the 3% level of
significance with different applied concentrations. Exception was only that

. insignificant increase in the number of branches/plant existed with the low
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concentration of yeast extract. (50 mll) during the two scasons. Also, it could be
noticed that the effeclivencss of yeast extract upon different estimated growth
parameters was in parallel to the applied concentration. Since, the highest
concentration (200 mL1) gave the highest values of studicd characiers, meanwhile
the lowest concentration (50 mi7) exhibited bowest increases, yet 100 mlA gave
values mbetwesn.

In addition, the assimilation rate i¢. the leaf area in cm® required for one
gram dry matter production was significantly decreased in parallel with applied
yeast extract concentration. That means thal, the efficiency of phatasynithesis
process was  positively affected with yeast extract In odier meaning, more
photosynthates being created under the application of yeast exirict treatmens.

On the other hand, camot extract showed nn opposite effect with yeast
extract upan plant height. Since, Spgnificant redwction in plant height was existed

+ with the three applied carot extract  concentrations (50, 100, and 200 mlA.) in

both seasons. The only exception was that insignificant reduction in plamt height
existed with 50 mbd. carrot extract during 1999/2000 scason.. Yet, cther growth
characters, i.c. number of branches and leaves/plant, dry weights of stems and
leaves/plant, total leaf srea/plant and assimilgtion rate as well behaved under the
carmot extract treatments as the same as with yeast extract treatments, Since,
significant increases of all ihese parameters and significant reduction of only
assimilation rate were existed with carrot extract treatments.

B- at N days of plant age:-

As shown in Table (1) diffcrent estimated growth chasacters at 90 days
of plant age with cach of yeast and carrot extracts applicd as scod-soaking
treatments behaved as the same as at 60 days of piant age. That was true during
the two scasons of this study, Also, that means {hat both appiicd natural extracls
of yeast and carmot enhancad most growth characters of faba bean plant. This
enhancement into vigarous growth of trcatcd plasts accompanied with the
impeovement  of photasynthesis process and the accumulation of more dry matter
in different argans of trested plants. So, this vigorous growth obtained with the
applied rotural extracts could be expected to reverse upon reproductive growth

" and final sced yield of faba bean plants,

In this respect, in fow other stdics, some matural extracts have been
applied to some economic plants as new trends for enhancing the plant growth,
increasing the final yicld and improving its quality as well as diminishing the
amount of applicd fertilizers, Of thess stxlies are Fathy and Farid (1996), Atawia
and El-Desouky (1997), El-Mogy ef al. (1998), El-Desouky ef al. (1998), Fathy er
al. (2000) and Mahmoud e ef, (2001).

~ In general, yeast extract has beea reported to be a rich source of
vilumins, hormoncs and mamy other growth factors [Shady (1978), Roberts
(1976), Bamett er al. (19%0), E}-Desouky ef al. (1998), Fathy ef al. (2000) and
Mahmond (2001)]. Also, carrol extract is a rich natural source of carotenaids
suggested to be used for enhancement of ABA biosynthesis beside its high
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content of sugars and antioxidanmt vilamins (Bartels and Watson, 1978), So, the
enhancement of faba bean growth with these natural extracls being logically
cxpected duc to their high contents of many growth factors and/or growth
hormones (auxins, gibberelling and cytokinins).

1J- Photosynthetic pigmeats, NPK and some bloconstitucnts in leaves:-
As shown in Table (2) application of yehst and carrot natural extracts as
maerals at the concentrations 50, 100 and 200 ml1 for cach,
cbviously increased contents of photosynthetic pigments (chlorophylls a & b) and
carotenodds in leaves of treated plamt al 50 days after sowdng more than the
untreated ones. Also, it could be noticed that cach individual pigmeot as well as
their summation were mncreased paralicl to the applicd concentration of cach
extract in the two assigned seasons.

As for 1be NPK content, it was nearly behaved as the same as in case of
photosymthetic pigments. Since, the highest concentration of each extract also
gave the highest value of NPK conlenl.

With rcgard to the total carbobydrates, increasing of its content in leaves
was the dominant result of different applied treastments. Also, it could be noticed
that carrot extract 10 some extend wis more efective companng with yeast one.
Conceming the crude prodein comtent, it was increased with treatments of both
extracts nearly with the same degrec during the two assigned scasons. Here, the
increases of photosynthetle pigment comient and increment of the dry matles
accumulation in besves indicate the positive and stimulatory effects of these
mtural extracts upon the cfficicncy of photosynthesis process and more
photosynthates being created as well as enhancement of mineral translocation

* from roots to Jeaves.

II-Anatomical features:-
A- Stem structure:-

As shown In Table (3)and Fig. (1) yeast nnd curol extrcts applied as
sced-spaking material with the three assigned concentrations of each, obviously
affectéd many anatomical feartures in stems of treated faba bean plans, In this
respect, diameter of whole section reached 112,88, 137.26 & 158.80% and
111.02, 123.42 & 156.87% of the control value {100%) with 50, 100 & 200 mil1.
of yeast and camot extracts, respectively. Here, it could be noticed that yeast
extract was more effective when compared with camot extract regarding this
character. Algo, the obtained data clearly indicate that increment of stem diametcr
was mainly due to increases of bollow pith diameler and siem wall thickness,
Since, ¢.g. the thickness of stemn wall was increased from 100 % of the control to
reach 117.20, 122.54 & 154.55% and 116.67, 130.19 & 160.53% with 50,100 &
200 mLT of the ycast and camot extract, respectively. Here also, [ could be
noticed that, to same extend, the carrot extract was more effective than the yeast
one. In addition, increment of stem wall thickness was accompanied with
increases in most of its anatomical featares, Le. thickness of epidermis, thickncss

" of cortex, thickness of cortical parenchyma cells, thickness of parenchymatous

pith, thickness of pith parenchyma cells, dimensions (Jength and width) of
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transverse sections

by yeast and carrot extracts,
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carred exlracts sppled xx serd —scaling Dréatmeets ( XS0 )
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L
vascular bundles and number of vascutar bundles comparing wilh those of the
control. spongy lissues Exception was only the reduction i Lamina thickness and
IS Lssue componendts that existed with 200 ml7 of camot eximgi,

Moreaver, thickness of both phloem apd xylem tssues was also
increased by the trealments of yeast and carmod extracts, especially phdoen lisswe
with 200 ml1 of each extract. Furthermore, the rumber of xylom vesscls/corical
bandle  was also positively responded 10 the troatments af yeast and curot
CXIrACIS.

Of imcrest is to note tut these positive responses of dilferent anatonscal
aspects to the natwal extras! uealments Acre  completedy reversed upon
vegetatve and reprodictive  growth of treated plaais. So, preseat stody revealed
those increases of xylem tissue, ie. the route of mineral nugrients and waler

- translocation from roots 10 kaves and the phlocm tssue i, the pathway of

different assimilates from leaves 1o seeds and other plant sinks. Thercby,
improvement of Imanslocation evends directly could be considered a direct reason
for increment the final sied yreld,

B-Leaf structure :

Data in Tahle (4) aod Fig (2) indicate the effeet of yeast and carral
extracts applicd as sced-soaking treatments upon different anatomical features of
fuba bean leswes, In thas respect, mst of the studicd features of lead anatomy was
mcreased with the assagned treatments of yeast and camot extracts. Among these
anaomsicn! features were the most Dnprotant ones, i thickness of nudvein,
Jeagth and widdy of vascular bundle, tiickpess of phlcem and xylem tissucs and
namber of xylem vessels i the vascular bundic as well, Also, ot couldd be poticed
that carrat extract treafments weee more effective when compared with yeast
extract ones, regirding the above mentiened characters.

On the other hand, reatments of both yeast and camol extrcls obyviously
increased  Uuckness of lomina  Also, increment of lamira thickness was
accompansed with increases In the thickness of its compaisang lisoacs, Le. upper
and lower epidermid; palisade and

In general, these positive alterations in stem and leaf anatomy of fzhn
bean plants treated with yeast and carrol extracts as seed-sonking application led
to vigorous growth and enlncement of Mowering and fruit settang of treated
plants That as will mentioned afterwards reversed upon significant increascs in
the final secd yield. Besides, yicld increascs with nalural extmict tesnicnls
through doing allerulions in the anatomical features of treated plants was also
repariedd by Wanas et o/, (1998) and Wanas (200]).

IV-Reproductive growth and yieh! characteristics:-
A- Flower formation and shedding:-

Data in Table (§) cleasly show that each of ycast and canat extricts
significantly increased number of flowersplant during the two assigned seasons.
Also, camot extract treatments were more propowneed in this respect. On the other
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Fig{2) : Transserse scclions theough the leafled blode of the 4™ apical leaf
on the maim stem of faba beam as offected by natural yeast and carrot
extracts 2pplicd a5 soed — seaking treatments { XAQ )

a- Control,

b Yeast exceserae 200 mi .

¢ Carrolextractat 200 mi/1.

ABL: mpep. = wpper epidermis, Lep.= lower epadermis, pa= palisade tissze,
spi™ 3poagy tissse, xy.maplem tissue, pho~phlocm tissue nnd v.bevascular
bundle.
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hand, peroentage of shedded flowers was decrensed wath all applicd
conoenirations of both yeast and eamot extrocts. Hese, it could be noticed that
increase of formed flowers or seduction of aboried ancs was in pandlc) Lo the
applied concentration. That was true for yeast extrac! anid Gurol ong us well,

B-Pud development:

As shown in Tuble (5) borh extracts significanlly increased mumber af'
scited pods and decreased mumber of shedded onss prapartonally to the applicd
soncentration of cach extract. So, m ihe two assigned scasons, the nember of
esature pods, 5.6, yicddod peds was also increxsed with all applied Ircatnsents.

In additsen, significant increases were existed dominantly in weight of
ped, ped yicld'plant, sced weight/pod and seed yield/plant as well. Morcover,
seed index. i ¢. the weight of undred socds, was also positively responded. Slike,
s significant increase  proportionally  existed with  the three applicd
concenirations af cach yeast uml ¢arrot extract

In this respect, to ous knowledge, there are only fow stuxies have teen
curicd out about the effect of such natural exiracts on fresh marketable
vegetables and fruits Of these  stodies are Alawia and El-Desouky (1997) wha
reparted kg yeast extract at 100 and 200 mb] sat only significanly increased the
number of seiled frdls of Washingion navel orange trees but also the mean
weight of fruit and improved fruit quality as well. Also, El-Desouky e al. (1998)
found that yeast extract incrcased different prowth aspocts and yield of sced-
treated squuish plants and enhanced their fruit quality as well, In sddition, Fathy cf
of. (2000) reporicd that yeast and canrol extracts not anly icreased cold tolerance
in wnx1o plants but also enhanced Gu: final frit yield as well as improvement the
qualily of yicldod fruits.

fn general, the vigosous growth af faba bean plants with yenst and carrot
extracts applied as seed-soaking treatments and the signifizand increases oblained
in their soadyield citlier in the present siudy o other oncs could be muinky
arributed (o the higher contems of phytoharmones and ofler growih factors in
such nalural extracts.

Finally, the present sty strangly admit the possibility of applying such
Jaw canst and <afe matural extricts as seed-scaking ucatments for faba bean
Since, these nxural exwacts have cconomic impartuice conceming reduction of
flowers and  pod shedding acconspanied by incrensing eumber of branches/plant,
fnumber and weight of mature pods/plan, it tumn the final sced yicld.
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