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RESPONSE OF FABA BEAN (Vicla faba, L.) PLANTS TO
SEED-TREATING WITH GARLIC EXTRACT, SALICYLIC
ACID AND PACLOBUTRAZOL
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ABSTRACT

Applcaton of garfic axract (GE) at 1003200ml9, salicyic ocid {SA) at
100&200wmar4mdobumu(PPm]al10&20ppmumxmwamtochbo
bean eeeds bofore sowing during 200405 and ZOOSDS sadssns, significantly
onhancod many of tha vegeta™ve growth charactars as plant heght, No, of branches,
No, of Jaarves, dry woight of bosh s%ems and leaves and 1otol %af amealplant. Yet,
Sgrificant reduction & the plart height exéstod only wih PPym 2t its teo appled
concenralions, Besides, all appliod eatmerts onviousy Increased pholisythete
piaments, NPK, crudo peolein and folal sugars concontrasions in the leaves of treatoed
pants at 75 days sher sowing. In acction, ciffores apptied treatments posZively
allpred many anatomical feabures of stama and leafiel blado of teated plants. Since,
¥l appiied treatmonts coused a0 cbvicus Increase in the tickaess of stem wall and its
COmpasing 35063 as opidermis, Corlox 8nd parenchymalous pith a5 well as thicknass
of midsd, lamina, upper and ket epicenTis, palisnde and 12005y Ssues in leavos.
Also, dimensions of vasadar bundles, thicknass of phioem and xylemn tssues and
number of Xylom vessel=dunde wevn increatad 4 both stems and leas of Leated
plants, Momover, wih the casot of Mowedng, dfferert apphied soed-soaking
\redtmerks sgnificantly incressad numder of formod fowars and setted podsiplants,
whereas reducod e porcontages of Nowers and pods shedding, in b sigadficaey
Muwwamo(wwwmm:lmmmmm
these of wirealed plants. Futhgmees, corcentrations of NPK, ¢rude proten, SUgars
and Wlal carbohydralos in the seeds were also increased as a¥ecled by the applad
reatments. Henco, it <iuld Be recommended the applrng of GE, SA and PPay a3
secd-sanking resiments for reduzing the abscissicn of fowers and pods in faba bean
ptanlh«iohmoquonb;uﬂoawooobﬁousimcmhhmlm)wd.

INTRODUCTION

The ghenomena of buds, fiowers and immature pod sheddng of faba
mnumb/mokplacohwmvabosleadhg!ogeatrmﬁonh seed
yiold of this economical plant, Therefcre, plant physioiogisls and broeders are
shudying inlensively the problem of shedding, in order 1o find cutl @ soiUtion fee
reducing tho high percentage of buds, figwers and immature pods thal fad 1o
cevelop inlo Aully mature peds in this pland, In this respect, many trals have
been carried out foe increasing fower set, minmizing pre-hamnvest abscission
of immalure fruits of faba bean or alher plants by the use of different facloes
ncluding plant growth subslances (Abd ElOayem and El-Oesd, 2000 and
Ahmed, 2002), mineral rulsenls (Wanas, 2002a) and some natural paal
cxtrocts {Alawia and E-Descuky, 1597 and Wanas, 20020).

Here, gaclic exiract, saicyic acid and poclobutrare!l were used as
sogking redtments for faba dean seeds to Imprave growth and reduce
fowers and immature pods shedding of this econemical plant.
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«ddio part of the 4™ apical intemode, whia thosa of leaves {1om?
mﬁiz oon tho middle part of cartan leaflet blada of the 4™ apéa,"',:a}
on the main siem. Tha specimens were killed and fixed for at least 48 hoyrs
in FAA solution (10 mi foamalin + § mi glacial acelic acid + 85 m)
alcohol 70%), washed in 50% olhyl alcohol, dehydrated In a sefies of oty
alcchals (70, 90, 85 and 100%), infilaled in xylena, embedded in parain
wax of a melting point 60-63°C (Sass, 1950), sectioned at 20 p using a rotary
microlome, couble staincd with fast green and safranin (Johansen, 1340,
ceared in xyleno and mounted in Canda balsam,

Tha propared sections were microscopically examined. Counts and
measuremants () were aken using 8 micrometer eye pieca. Averages of
reacings from 4 sections / reatment were calculated.

V-Flowering as well as yisld and its components characters:

Ten plants per each treatment were randomly chosen and labeled in
the Field from the.stot of flowering 1o harvesling lime and the following
characlers were studied and recorded !

a) No. of opened flowersiplant: Counting was started a1 60 days of
plant age with 3 days infesvals unti 100 cays,
b} No. of selted podsiplant: Counling was started at 75 cays of plant
age with 3 days intervals unlil 125 days.
€) No. of survived (mature) podsiplanl: Il was recorded at harvest
tme.
@ % of Nower fheddinge Teoral No. of flowers/plant—No. of setted poduiplant

Total Noo of flowery/plam

No. of setted podsplani N, ¢f gurvived pode’plant
Toal No. of setted pods/plant
f) No. of seedsiplant, seed yiekd {gVplant and secd index [100-seed
weight{g)]. were recorded at harvesting bme.
§) Relative total seed yield was caleulaled as a percentage of contred

Vi-Chemlical constiiuents In the seods:

Samples from faba bean seeds al harvesting time wera laken 10
determine folal nitrogen (Homeck ead Miler. 1983), phosphorus (Sancel,
1950) potassium (Homeck and Hanson, 1598), and tatal and reducing sugars
and 1ol camolydrates (Dubos el af, 1956). Ao, crude protein was
calculated according o AO.A.C (1920) using the following equation
Crude protein = Total nitrogen X 6.25

€) % of pod sheddi

Vil-Statistical analysis;
Cata of the vegelalivo growth, fowering as well as yleld and its

component were subjected to statistical analysis according lo Snedecor and
Ceenran (1939). g
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RESULTS AND DISCUSSION

l-vegetative growth characters:
I-1) Stam characters ;

Data In Table (1) indicate that application of garic extract (GE) ot
1008200 ml1 and salicylic acid (SA) at 1003200 ppm as seed-soaking
reatmenls significantly increased the height of treated faba tean planis
compared wih unireated ones. That was true at the two sampling date dwing
the two seasons. Besides, increases were in parallel 1o the applied
concentraticns ¢f GE and SA wilh superiodty of SA in tiis respect. On the
contrary, application of the growth relardant paciobutrazol (PPyy) at 10820
ppm caused a significant reduction in this parameter at the two slages of
growth curing the two growing seaseas,

With regard to number of branches and slems dry weightiplant as
shawn in Table (1), it was found that all applied seed-soaking treatments
significanlly increased those parameters at the two sampling date in e two
grown £e350n5 compared with tha control freatmenl. Here, it could be noticed
thal PPy at 20 ppen gave the highest number of tranchesiplant followed by
GE ot 200mi1, meanwhile GE was Ihe most effoctve in case of stems dry
weighl comparing with SA and PPy, Increment ¢f branches numberfpiant is
of great importanca, tecause it indicates more dry matter deing allecated for
the foemation of new branches which could be later caried an addiional yield

|-2) Leaf characters :

As shawn in Table (1) ¢ifferent estimated growth characters of leaves
(number, dry weight and total leaf arealplant) at 75 and 105 days from sawing
were snificantly increased with all appied reatments compared wilh those
of the conlrol during the two growing seasons, Increases were moslly in
parallel 1o 1he applied concentrations of GE, SA and PPy, Also, the highest
ircreases in leaf parameters, specially at 105 days of plant 800 existed with
GE fotowed by PPay and SA, respeciively, Inccement of leal numder and
fotal leaf area could ba mainly atwibuled 1o an inkrease of the formed
branches which, i um, refectad upen incremen of leaves dry welghl. In
acdition, tha assimilation rate, |.¢.. the leaf area in em? required foe producing
cne gram of dry matier, cxhbiled a5 significant reduclicn with &l applied
reatments. il means thal the cfficiency of pholosynthesis was posilively
affected by the opplied seed-soaking lrealments, Also, increases of
photosynthetic araa and its aclivity lead Lo more ghatosynthales creation and
finally could be reflected upon vigorcus growth and productivily.

Regarding the enhancadle cffect of GE on aba boan growth, it might
be cue to ils stimwulatory cffect on auxing, gbberelins and cytokinng
blosyntnesis (Wanas et of, 1998), chiorcphyll and carbohydrate formaton
ard protein synihesis (El-Desouky el ar, 1953 and Seham, 2002), beside its
conlenl of amino acid, sugars, prolen, vitaming and other growth faclors
(Walt and Merril, 1963),

As foe e reducadle offeet of PPy oa plant haight, Grossman (1950)
reparied that growth relardants caused shortening in sheals by inhiditing cell
drision and elongalion.
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The acton of PPy a5 a growth retardant has deen allributed 1o its inhidition
of GAs biosynthesis (Grossmann, 1950, and Bondok of af, 1995). However,
enhancement of branching as a result of PPy application might be due W its
stimulative effect on cytokinins biosynthesis thal had know enhancadle effect
on branching (Abd ElDayem and El-Dech, 2000), Cylokinins have an
imperant role I stimulating growth and cevelopment of lateral buds by
increasing ther sink capacity and promoiing cel diisicn and- elongalion
(Chen, 1997},

With regard to the promalive effect of SA oa faba tean growth, if
mighl be due 1o its stimutatory effect on biosynthesis of the groath premotive
heemenes, i.e., gbberelins, auxins and cylokinins (Shehata el al, 2000).

I1-Photosynthetic plgments :

As shoan in Table (2), the all opplied seed-soaking trealments
obvioutly increased photosynthetic pigments as chlorophyll 3, b and
carolencids in the leaves of reated faba bean plants during the two seasons
compared with 1hase of untreated cnes. Increases were moslly i paraliel 1o
the applied concentraticns of GE , SA or PPy Besides. Lhe highest
increments in chioropindl a3, b as well as total determined pgments were
oolaned with PPy, folowed by GE, vice versa in case of carclenois.
Meanwhile, SA ranked tha last in a7 cases. In addition, the pasitive cffect of
such treatmenls on pholosynthetic pigments may be allriduled, f part, to the
efficienl plant growth and in ancter to their enhancable effect on the
endogenous Gyiokining lavel (indings of Wanas el o, 1598 for GE, Abd El
Dayem and El.Deeb, 2000 for PPy 8¢ Shehata ef ah. 2002 for SA)
Cytwkinins have been ostablished to induce the biosynihesis of chicecoplast
pigments in many planis (Fletcher and Armold, 1588 and Bondok ef al, 1955).

Table {2) : Photosynihetic plgments concentrations {mglg f.wt) In faba
bean leaves as atfectad by gartic extract (GE), sallcylic acld
(SA) and paclobutrazol (PPyy,) applied as seed-s0aking
treatments during 2004)05 and 200506 seasons.
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Fig. (1) Transverse sections through the middie part of the 4™ apical
internode of the main stem of faba been as affected by GE, SA and PP,
applied as seed — soaking treatments (X24)

a) Control b) Garlic oxtract (GE) at 200 mwI

c) Sallcylic acid (SA) at 200ppm  d) Paclobutrazol (PPy,;) at 20 ppm
Abb : op. = opidemis , cx. = cortex, pa. pl. = parenchymatous pith, p.f.=
pericyclic fibars, ph. = phioem tissue, xy, = xylem tissue and s.w. = stem
wall
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The Increase in Stern dimensica Cuo 1o GA, SA and PPy, at the two
concentrations used may be atinbuted lo lhe increaso in cortox and
parerchymatous gilh thickness resulled from ther action in coll ¢adsion and
enargement. Dartaw el al, (1991) stated thal the ncrease in siem dameter
by uniconazol may be aMrduled 10 Bs effocts on promoton.of 1aters! ceol
Chvisica ond onlargement. Furthermare, acthation in cell didsion eecurred in
VaLoUar carmbium inta! cels forming mere xylem and phloem efoments,

Herein, of interast 1o nete that thaso positiva responses of feront
anatomical aspecis o GE, SA ond PPy, teatments were completely
roflecled vpea vegetaliva prowth and productivity of Mested plants, So,
present sludy revealed those increase of xylem tissues, Lo, the routo of
mineral nutrients angd waler ransiecation from reats 1o leaves and the phicem
bssue, Lle, e pefway of different pssimilates from  leaves to
300 and oher sinks, Thereby, improvement of franskocalion oven's directy
may be considered a orecl roason foe incremoent the final so0d yeld.

b) Leatiet blado anatomy :

Daty in Tadle (5) and Fig. (2) hecate that mest of the studied
analomicyl fostures of faba tean leaflat blades wese dcreased with the
3559000 odtments of GE, SA and PPy Armorg these anatamical featuros
were tha mesl imponiant ones, i.e., thicknoss of midrd regicn, tength and
width af vascutar bundle, thickness of phleam and xylem tssues and number
of xylem vossels in he vasculnr bundle, Once 203 GE was the most
offective compared with the two growih reguiaters (SA and PPy ) regarding
the above mentioned characters.

On me oher hand, o1 appied togtmants Covicusly increasod
thickness of lamina. Also, iIncrement of lamna Mekness was pecompanied
with ncreases in the thickness of ils compiising tissues, Lo, upper 2nd lowes
epidenis, polisede Bad spongy tissues. Here, increase values were mosty
paralicl ta the applad contentrations of GE, SA ¢ PPy, Also, GE was th
most effective treatment folowed By PPy , white SA raaked the st cae @
this eencern,

In gereral, these positive alleralions in slem and ool anatomy of
faba bean plants realed with GE, SA and PPy, a3 sced-soaking application
led o vigorous growdh (Toblo, 1) causing induztion of fiowering and frud
solling of trealed plants (Table, 6). Tho! as wil mentoned aferwads
refiactod Lvpon signficant increases in o fnal seed Yield, Simdar resulls
have been repceted about yeld increases through deing niteenalicas In tho
anatemical featres of some eccncmical plants as alfected by natural
extracis (Wanas el af, 1903 and \Wanas, 2002b). and PPy, (Ahmed, 2002
and Hyam, 2008).
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Fig. (2) Transverse sections through the leafiet blade of the 4™ apical
leaf on the main stem of faba beon as affected by GE, SA and PPy,
applied as seed - soaking troatments (X60)

a) Control b) Garlic Extract (GE) at 200 mll

¢) Salicylic acid (SA) at 200ppm  d)Paclobutrazol {PPyy,) at 20 ppm
Abb : up. ep. = upper epidemis , | op, = lower epidemis, pa. = palisade
tissue, sp.= spongy tissue, ph. = phloem tissue, xy. = xylom tissue and
v.b, = vascular bundlo.
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y-Reproduclive growth:
y-1) Flower formation and shedding :

Dala In Todle {6) indicato a1 different appsad
reatments (GE, SA, and PPy, at the two assigned c:ocmuam m
coused B significant increase in the number of flawers/plant and a sign#icant
reduction in the percentage of shedded Nowers compared with the control
dxing the two growing seasens. Here, GE was the mosl effective in this
respect followed by PPy and SA respeclively,

Tadble (6) : Flowering as well a8 yield and s ¢haracteristics of faba
bean plant as affected by garlic extract (GE), salleylic acld
(SA} and paclobutrazol (PPy,) applied as seced-soaking
treatments during 2004/05 and 200506 seasons

MR
T2 HEIEHEHRREHED
NHEIRIR

sm__o’n
3042 | 1660 | 5520 | 5820 | 3347 [100 09
6540 | 4502 | 132 52

Convol 109.20] 7639
TigGem | 12640 | 71.04

gl
8|3
g
e
8
g

Of  [otmit 113440 | £9.79 | 40.60 | D547 | 7620 | 7340 | 6715 | 490 | 14556
on L0oppm | Va0 177557 | 33,60 650 | 2120 | E460 | 6247 | 4036 | 1143
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were obtained with GE at 200 mlN (45.56 & 38,98%) folowod by PPsyy ot 20
ppen (39.06 & 35.91%) then SA at 200 ppm (34.72 & 35.06%) during 2004005
& 200808 seasons, respectively. Maceover, seod index, e, woight of
hundrad seeds was aiso positively responded, Since, s significant ncrease
peoportionally existed with 1he two applied concentrations of GE , SA and
PPys. v
Hero, it coud be concluded that reduction in shedding percentages of
flowers and pods, in tum enhancement of pod setling and development
oblaned with GE, SA and PPy, treatments may be due 10 the enhancable
effect of 3uch teatments ca lotal sugars, tolal prolen and minecyl
concentrations in lcaves (Toble, 3) as well as their stmulatory effect on the
increment of encogenous growth promolors (findings of Wanas, el af, 1998
with GE, Ab¢ El-Dayem and El-Deeb, 2000 with PPy an¢ Shehata, 2000
with SA). Auxing and other growth promoters has been shown to effectively
folard the process of abstission by prevent structural weackening of the
AICISSion 2000, However, cnce weakening of this specialzed layer of cols
has begun, auxins and other endegenous growth promolors can effectively
block the action of ethyleno as wel as they can retaed the development of
sonescence in the pulvinal colis on e cistal side of the abscission zone In
faba bean plant. kn addition, suxin prevents synthesis of cellulase seem 10 be
n Ine with the knoan ac80n of auxin 35 20 abscission inhibiors (KoZiowski,
1979 and Salkr, 1930). Besides, cylokning have a drect role in stmulating
nulrient moblization and auxin production (Ocsterhuis and Janes, 1597),
Hence, all of thess advantoges pasitively could reflect on Mower insiation,
Nower development and frull se1 and growth os well as inhibiting Aowers and
young pods shedding and hence increasing the final seed yield,
IV-NPK and some bioconstituents in the seeds:

As shown in Tabie (7) cfferent applied seed-10aking treatments
cviously increased NPK, crude protein, tolal sugars and total cartohydeate
concenlralions in sceds of reated faba bean plants compared with those of
unirealed ones. Increases were also in proporticnal to the applied
concentralion of GE, SA of PPy, In adcabn, GE al 200 mi was the most
offective elithor when compared with s lower one of with the two
concantrations of SA & PPy, regarding cfferent estimated consttuents.

In general, the applied seed-soaking reatments impeoved seed yiokd
©f faba tean plants (Table, 6) due to incroment of Rower formation and tho
roduction of fawers and peds shedding as woll es increasing their abiity 1o
accumulale moce bicconslituents and NPK (Table, 7). Theso positive effects
of GE, SA and PPy reatments upon seed yield and its charpcters could be
considerad 83 a roversicn of ther offects on the carly vigorcus growth of faba
bean plants, specially that obvious increase in total leaf area (Table, 1) and
photosynthetic pigments (Table, 2) and their reflection on increasing the net
photosynthesis per unit of leaf area (effects ol the source) and increasing the
seed weights (Table, 6).

The present study strongly admit the use of GE at 200 mil, SA a1 200
ppm and PPy, at 20 ppm a3 scaking reatments with faba bean seeds for
getting the highest seed yield with good quaity,
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