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A field e«periment was conducted to study the response of
two contrasting drought tolerant parents (L8 and L3), their
Fi, F» and (wo comparative varicties (G716 and G461) to
cultivation under natural rain conditions at Maryout region.
Seed yicld/plant and its components revealed significant
differences among all genotypes for all traits recorded. The F;
tolerant scgregants group surpassed all other genotypes tested
for seed yield/plant. This is attributed mainly to number of
pods/plant an-i partially to seed index.

The results of protein markers indicated that parental
drought tolerant line and F; tolerant segregant group had a
specific band of 87KDa molecular weight which could be used
to distinguish the drought tolerant genotypes among others, for
instance F; cross (L3xL8) and Giza 461 gave the same band.

Acid phosphatase isozyme patterns didn't give clear cut
markers for the discrimination between drought tolerant and
drought sensitive genotypes. A positive band for drought
sensitive genotypes as it was observed in F,S and L8 sensitive
parent. a-esterase (band No.6) and f-esterase (band No.5)
isozyme patlerns could be used to distinguish the drought
sensilive genotypes among others.

Bulked- segregant analysis was used to analyze DNA
extracts with RAPD-PCR technique. Of 42 random primers
tested, only ten primers yielded informative data,  Primers O2,
010, Z10 and Z20 gave a number of bands that could be used
as positive or negative molecular markers. Primer O2 exhibited
a band with 5905bp which appeared in the drought tolerant

parental line (L3) and the olerant F; population but absent in all
other genotypes. Hence, it seemed 1o be a positive DNA-RAPD
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marker for drought tolerance in faba bean. Primer
exhibited 3 bands with molecular size 1471bp, 1186bp ang
977bp which were detected in the drought sensitive genotypes,
Hence, they scemed to be negative DNA-RAPD markers fo,
drought tolerance. Primer Z10 exhibited a band with molecy|y,
size of 1718bp only in L8, F;S and G716 which seemed 1o be
sensitive for the aimed abiotic stress but it was absent in a])
other genotypes studied. Consequently, it is considered as 4
negative molecular marker for drought tolerance.

The resulted dendrogram reveald three different genetic
clusters,  The first cluster includes the four
genotypes;L3,F,,G461 and F,T. the second cluster includes the
two drought sensitive genotypes; G716 and F.S. The third
cluster comprises the sensitive parental line L8.The results
generated from SDS - protein and DNA-RAPD profiles
employed in the present investigation were pooled for drawing
the genetic relationships among the seven faba bean genotypes
tested.

The use of RAPD markers appears to be a good choice
for assessing genetic relationships than SDS — protein in faba
bean with polymorphism levels sufficiently high to establish

informative fingerprints. The primer OPZ3 was the most useful
primer for identifying the tested genotypes.

Keywords: Faba bean, Drought tolerance, Bulked segregants, RAPD-PCR,
[sozymes, SDS PAGE.

Faba bean, Vicia faba L. is the most important pulse crop cultivated in Egypt
due 10 the high level of seed protein content. The importance of faba bean in
Egypt lies not only in its multiple uses in preparing diverse local dishes but
also in its important role in fixing almospheric nitrogen. The crop is also
used as animal feeding and green manure. Accordingly, there is a great need
to increase its production by ils expansion in newly reclaimed areas at
Eastern and Western Coasts of Egypt.

. The clcctmphnr?lic banding pattems of protein (SDS PAGE) have
provided a good genetic marker that can be used in many genetic studies.

Many reports accepted such method (Abdelsalam ef al., 1998; Afiah ef al.,
1999-a and El-Rabey et al., 2002 in barley; Afiah er al., 1999-b in bread
wheat, El-Saied and Afiah, 1998 jn Brassica sp, and Afiah and Rashed.
2000; Hassan, 2001-b and El-Saied and Afiah, 2004 in legume crops.

[ ;’:ml'nlzrly. Isozymes markers have great| y facilitated research in many
tological branches such as laxonomy, phylogenetic relationships and
biochemical genetics. Isozy

mes polymorphism have been used successfiully
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b;:;s:-;\].my authors to identify genotypes of various crops (Pontikis et al.,
1980).

Nowadays, polymerase chain reaction (PCR) base . .

have dev eloped into controllable tools 10 nnnlytcigcnc:li:"::II:';;::::l:?;: h::;
genetic diversity using random amplified polymorphic DNA-RAPD
(Williams et t‘lf..l‘l“]ﬂ‘. Tinker et al., 1993; Gonzaler and Ferrer,1993). S0
RAPD analysis has been used for Brassica (Demeke et al., 1992), Urj‘tf;
(Yu and Nguyen, 1994 Mackill, 1995), Triticum (Vierling and Nguyen,
1992, Chadrashekhar and Nguyen, 1992; Abdel-Tawab er al, 2003) and
cotton (El-Kady er al,, 2006). Morcover, RAPD analysis has been used
carlier for genetic diversity analysis for Egyptian barley cultivars
(Abdelsalam ef al., 1998 and El-Halfawy er al., 2006). At the same time,
technical simplicity and speed of RAPD methodology 1s a principal
advantage (Gepts, 1993),

This investigation based on the study of genotypic performance of the
tested varieties / lines under stress conditions and comparing them with
genelic distance estimated from RAPD markers. The aim of this study is
extended to find the relationships between some yield-related traits and
drought tolerance in seven faba bean genolypes. Also to obtain reliable

molecular markers for drought tolerance that can be used in breeding
programs.

MATERIALS AND METHODS

Field experiment was conducted lo study the response of 1wo
contrasting parents (L8 and L3), their F,, F; and two comparative Egyptian
varieties (G716 and G461) 10 cultivation under rainfed conditions at
Maryout Agriculiural Experiment Station of Desert Research Center (DRC)
during 2004/2005 growing scason. Name, origin and pedigree of the pare ntal
penolypes are illustrated in table (1). These genetic malerials are obtained
through the DRC faba bean breeding program (Afiah and Abdel-Anaz,
2003). Soil of Maryout research station is characterized as sandy loam,
slightly saline (EC 3.3 dSm'). calcareous (34% CaCO,) with pH 7.8 and
0.84% organic matter. The analysis of hiochemical and molecular genetic
markers were done in Ain Shams Center of Genetic Engineering and
Biotechnology (ACGENR) belongs to Ain Shams University, Cairo, Egypt.

Faba bean genclic materials were grown under rainfed conditions with
one supplemental irrigation at sowing date (25/10/2004). The total rainfall
precipitation was 175 mm during the growing season with a good
distribution (Table, 2). The experiment wias laid oul in randomized complete
blocks design with three replicates. Each parental line, Fy, T and each
comparalive variety were distributed in 2, 1. 5 and 2 rows, respectively.
Each row was 4 m long, 60 cm width and 20 ¢m from plant to plant.
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TABLE (1). Name, origin and pedigree of the two contrasting droughy
tolerant faba bean parental genotypes as well as the twq
comparalive Egvptian varielies.

[ . Name Origin Fedigree —
1] ILB 3§ Canala ILR 3579
L3 L $200%.) ICARDA® AVILBIITY
Gasl Gura 461 Lop G VILB9I§
GTie | Gaza 716 Epp 46178428 3150455743 j

* ICARDA: International Center for Agncultural Research in The Dry Areas.

TABLE (2). Rainfall precipitation (mm) in 10 days intervals during
200472005 growing season at Maryout station, Alexandria
povernorate.

Mamdh Ot Saw Dexc lan Feb. Mar April | May Grand
2T 200 2004 | 2005 2003 2003 2005 20035 totl

1* 1em days 0 0 15 265 95 21 0 0 LLE
T 1en duys 0 10 io 95 | 125 0 2 0 4
7 tem dupn 0 1n 25 1 i} o [ 0 423
Teral ] 4] 14 67 1 21 L 0 175

Before flowering stage (after 60 days from sowing) composite leaves
sample from ten plants were taken from each parental line, F, and each
comparative variety. While 240 F; plants were divided into ten groups on the
base of growth parameters. From the two extreme groups, single plant leaves
sample was taken and kept until harvest and seed yield/plant as well as its
components were measured. The highest and lowest ten plants were chosen
for mixing their leaves samples and shared the other five composite samples
(2 parental lines + | Fy + 2 comparative varieties) in lab. for RAPD analysis
and (otal soluble protein SDS-PAGE,

At harvest, twelve guarded plants were randomly collected from each
of the parental lines, their F; and comparative varieties together with ten
plants of each of the two extremely Fy bulked segregant groups from each
replicate for recording pods/plant, seeds/pod, seed index and yield/plant,
Protein Electrophoresis

SDS-polyacrylamide gel clectrophoresis was performed in 10 %
acrylamide slab gels following the system of Laemmli (1970). Gels were
photographed, scanned and analyzed using Gel Doc 2000 BioRad system.
Isozymes electrophorasis
mndu::::li‘:ilzﬁlj’sl‘:f}'hlimidc gel electrophoresis  (Native-PAGE) was
asod for lias nﬁc . :"-: sozymes systems. Fresh young leaf samples were
(Assl) and '1; dx raction. The studied isozymes are acid phosphalase

- and [J-esterase (¢- and B- Est), These isozymes were
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separated in 10 % polyac
Stegemann et al. (1985),

The gel was stained for esterase activity by incubation at 37 °C in a

solution of 100 mg a-naphthyl acetate or f3- naphthy! acetate (as a substrate)

and 100 mg fast blue RR salt in 200 ml of 0,] \
(Seandalios, 1964), 0 M phosphate buffer pH 6.5

DNA Extraction

From the field experimental site, young leaves of each genolype were
randomly collected from ten plants and then one gram of ten leaves sample
was treated with liquid nitrogen and transferred to ACGEB Lab. for DNA

extraction according to the method of Welsh and Me Cleland (1990),
DNA Amplification

‘ The p[nlocul_ for RAPD - PCR reaction was conducted using (10-base)
oligonucleotide primers (Operon Technologies Inc., U.5.A) according to
Williams er al. (1990) in the following sequences:

rylamide gel electrophoresis according to

TABLE (3). List of operon primers and their nucleotide sequence:

Primer sequence
Description §i o3
oroz F-ACGTAGCOTC-3
oro4 S-AAGTCCOCTC-3
orQ 10 S-TCAGALGCGOC-3
oroIs 5. TGGCATOCTT-3
OP0O20 5-ACACACGCTC-3
Orzl S TCTGTGCCAC-3
OrZI J-CAGCACCOCA-]
OrZ4 5-AGGCTGTGCT-3
orZio S-CCGACAAALCC]
OrzZ 0 3-ACTTTGGCG-3

Gels were photographed under UV light and analyzed by gel
documentation system. Amplified products were visually examined and the
presence or absence of cach size class was scored as 1 or 0, respectively.
Statistical Analysls _

The data collected from the growing season were subjected to the
ordinary analysis of variance of the randomized complete blocks design on
individual plant means basis. The effect of blocks and genotypes assummz! to
be fixed as outlined by Snedecor and Cochran (1981). Duncan’s multiple
range test (Duncan,1955) was used to verify the significance of mean
performances for all traits recorded.
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T ot tl ccording to Bardakcei and Skibinsy,

Genetic similarity was lel'lzrll:clil nsampclsgwcrc compared withis o
1994). The banding pattemns o i ]

L: n genolypes tested. Bands were scored as 1 if present or 0 if abseny
T11I: Trrdcif similarity among genotypes was calculated using the formula,

S., = 2n;,f(n. + nly] o q

Where: nxy is the number of bands shared by individuals x y, nx and ny are
the number of detected bands scored for each genotype. According to Lynch
(1990). . . . . _
For constructing a dendrogram dealing with genetic relationships
among genotypes tested, the data generated from RAPD markers were
introduced to SPSS package program according to binary values (1 and 0),
The output results involved both different unweighted pair-group method of
analysis (UPGMA) and dendrogram was constructed according to Sokal and
Sneath (1973).

Cluster analysis was based on a similarity matrix obtained with the
un-weighed pair group method using arithmetic averages UPGMA (Rohlf,
1990) and relationships between accessions were illustrated as a
dendrogram. All data were scored in the form of a binary matrix.

RESULTS AND DISCUSSION

Seed Yield/plant and its Components

Results on the mean performance of the studied faba bean genolypes
are presented in table (4). Significant differences were detected among all
genotypes for all traits recorded, The F; tolerant Segregants group i.e. the
most mlr:fnm twelve F; plants surpassed all other genotypes in seed i.#i;:l{l /
plunll. This supc!-iurlty is attributed mainly to number of pods/plant and
partially to seed index (100 seed weight) as shown in lable (4). It is worth
noted ‘Ihat Fy plants (240 individua] plants) were classiﬁed- int ;
according to their vegetative behavior unil flowering date ung : gl:m;P;
cc»ndmon_ of the experimental site. Furthermore 12 F ]]1 o ﬂll.ﬂrl'.’:
representing the most drought tolerance (gave the b::sl see 'yield attrhgicd

LF':IP nxhilhitcd 70.8g for seed i i der th

Bhest value (71.55g) of Fy hybrid, cence under the
hrghf:st number. of sccdsf]'.:cdli Thn:slu;3 E:ﬂingiFalJ:rms (LIXL8) showed the
previously obtaineq by Omar et qi, (1998), El-Hos
(2003) and Afiah ang Abdel-Aziz (2003), . ary et al. (2002), Omar
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TABLE (4). Seed yleld/plant and its

------- 95

components of the two parental

lines, Fy, two bulked segregants of F; and two comparative

varicties.
Genolype No. of podw/plant | No. of seedwpod 100 seed weighi Seed yickl/plant
(z) )]
18 144571 2184 66,15 d RS
L3 18.6cd 291 a 6832b LR Y-
Fi 215b 284 71.55 B7Tb
G 461 16.72¢ 265k 67.9b¢ 29.86d
F:T 253a 26b 70.8a 4375a
F.S 17.61 de 245¢ 6d1le 2568 ef
G716 16.58 241ed 6689 ed 2632e

Means within columns followed by the same letter (s) are not significantly different according
to Duncan's multiple range test (p< 0.05)

The SDS-PAGE for Total Protein in Fresh Leaves

The SDS-PAGE for total protein in leaves was carried out for the
seven faba bean genotypes as illustrated in fig. (1). Bands with difTerent
molecular weights (MW) were detected in the different genotypes and
ranged from about 5 KDa to 46 KDa. The total number of bands among
genotypes ranged from 7 in Giza 716 to 9 in F2 drought sensitive segregant

groups.

M 1234567

—
118 ——po=
85
47 —-»
36—
Lane M: is the standard SDS
18 —» o marker
Lanes 1-7: are F,, L8, L}, F;T,
20 - G.461, F,5 and G.716

oy

Fig. (1). SDS-PAGE of protein banding ﬁntlerm of the seven faba bean
genotypes leaves tested under rainfed condltions.
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TADLE (5). SDS-PAGE of protein
bean penotypes leaves tested un

banding patterns ol the seven fuba
der rainfed condilions,

[ Rand MW : . N

| xna | Y 13 ¥ GAsl | FiT Fi§ | G7I6 n
i 6 % + i - = * - i i)
b § L1 - * * # » - - [TTGE]
] T8 . . P . . * - LR
4 [T » " E " « - - 01
i A0 +* & * - * * & 0155
0 40 + * + * + * + 0159
) i - * + - - . - 0471
] R + e * * * + - i1 5n1
b 13 - - + #* - + - [ Tixk
1] 1] . * - + * * * 0 TER
1] 5 . * - # + N * 0nMNls

Toial Ko wof hands | [ K ] ] 9 7

MW Malecular weight

The results showed three unique polymorphic bands which can
differentiate the genotypes L8 by onc band of a molecular weight (MW) of
60 KDa and F;S by two bands of 76 KDa and 116 KDa MW, Alsa, the
results indicale that there are seven monomorphic bands with 2 relatively
low molecular weights ranging from 5 KDa to 50 KDa while the remainders
are polymorphic bands with a percentage of 36.4%. The results also indicate
that parental drought tolerant L3 and F; tolerant segregant group have a
specific band of 87 KDa molecular weight which can be used to distinguish
the drought tolerant genotypes among others, For instance, F1 cross (LIxL4)
and Giza 461 gave the same band with about 87 KDa molecular weight. The
former results are in line with those previously obtained by Afiah er al
(1999, a and b), Ahah and Rashed (2000), Ll-5aied and Afiah (2004} and
Abou-Deil ef al. (2005).

SDS-PAGE data of total protein (in leaves) were applied to the
computer SPSS (Version I0) program to get dendrogram for genelic
distances and simi_lnril;.' malrix as shown in fig. (2) and table (6). The resuls
revealed that the Inghts_l estimate of similarity coefTicient was 0.968 between
Giza 461 and L3xL8 F, hybrid while, the lowest value was 0.815 between
the parental line no.3 and F; sensitive plants. Therefore, protein system
could discriminate between the seven faba bean genotypes tested. Similar
results were earlier oblained by Abdel-Tawab et al, (2001 ) who re _rtenl that
!h: protein electrophoretic  pattern  considered as a  usef tPU L
identification of maize inbred. Also, Hassan (2001-b) re ul oo for

Ivmorohi . : d ported that slight
poly ﬁrpd;l:?r:::i rc:.lbs:ncd dmang prolein patterns in mung bean cultivars
SDS-PAGE (Fig. 2). The dendrogram was e ined data of proten
tolerant parental L3 on g Efﬂc[icb' d:;lta::: ﬂFnln separated the drought
segregant group on 0.21 genetic distance Trmnd e o tolernt ¥

: endrogtam further devided
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the five remained genotypes inlo two main clusters, A and B where, the three
drought sensilive genotypes (L8, G.716 and F2 sensitive population) fell in
cluster B which further separate L8 in sub-cluster on 0,06 genetic distance.
The remaining two drought tolerant genotypes (G.461 and FI cross between
L3xL8) fell in cluster A with a genetic distance of 0.01 (Fig. 2) and a very
close similarity coefficient of 0.968 as shown in table (6).

Re=caled Distance Cluscer Conbine

0 5 10 15 z20 25
+—— ; +

L3

Fig. (2) Dendrogram demonstrated the relationship among seven faba

bean genotypes under rainfed conditions of Maryout, Norih
Western Coast of Egypt based on protein patterns.

TABLE (6). Matrix of the genetic similarity estimales of total protein
banding patterns among seven faba bean genotypes under
rainfed conditions of Maryout, North Western Coast of

Egvpt.
Genolype I.X 13 F; G461 FiT F.S
L3 w17
Fy IE Uik
(46l K ] Eu7 REi]
FaT 015 w97 033 933
F.5 a15 BlS a7 H97 Ray
G.716 911 013 015 o158 931 015

Isozyme Electrophorasis

Acid phosphatase together with the two enzymes system (a and fi
esterases) were studied in leaves of faba bean genotypes.
1-Acid Phosphatase (Acph)

Table (7) and figs. (3 a and b) show the banding pattern of acid
phosphatase for genotypes under study, The resulted Acph patterns of all
studied sampls revealed a high polymorphism in band’s number between the
studied genotypes. Differences in band's intensity were also noticed between
and within all the studied genotypes. A total of four bands were identified
for the studied samples, where three bands were scored as polymorphic

Egypuian I, Desert Res., 57, No.l (2007)
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monomorphic band. Bands no. | and no. 2 were detected in F,
:l:::dlfz.:in[l:-'?:miliw pul;]pt:llaliun}. On the other hand band No.2 Wﬂ!; dtiﬁthi;l
in all genotypes exept G461 while, band No.3 was a monomorphic band.
The two hands 2 and 3 were more intense in Fy and F:S. This may Indica?le
that the activity of Acph isozymes increased in Fy and F3S compared with
ol eno

hﬂgﬁm:‘}'r:_:;mﬂ patterns didn't give clear cul r!'lfirln:t‘rs to alln.w
discrimination between drought tolerant and drought sensitive genotypes in
this study, These results are in agreement with Foolad and Jones (1993)
who reporied negalive association between some markers loci and salt
tolerance in tomato and Sayed (2004) who reporied that Acph isozymes
patterns didn’t give clear-cut markers for the tolerant or sensitive genotypes
of alfalfa.
2.Esterases (Est,)

Est. is a gene family controling enzymes that hydrolyze ester bond in
liped 1o produce plant energy for biochemical reactions. The data included in
the present work were oblained by using two different substrates; a-naphthyl
acetate and - naphthyl acetate. Both u-est, and fi-est. exerted highly
polymorphic patterns among the studied genolypes,

2.1- a-esterase

studies on a-e¢sterase patterns of the present genolypes reveald a high
polymorphism among them. Differences in band’s intensity were also
noticed between and within the studied genotypes, Figs. (4 a and b) and table
§ show the a-eslerase electrophoretic paliemns of the wo comparative
Egyptian varieties (G.461 and G.716), two contrasting drought tolerant
parents (1.3 and L8), F1 cross and the (wo Fy bulked segregants, A total of
seven bands could be identified for the studied genotypes which were
P“;-“'"‘ i". some samples ﬂ"_d absent in others and were scored as
R wo o 3 ok IPortnt plymorghic bind wasband No

nd for drought sensitive genotypes since it

was observed in F,S and L8 sensitiv Tor i
i sensilive parent. For instance Fi gave the same

_Judyi iU
ey |
i ta

l""”:""'ﬂ-‘ﬁ'l.ﬁ.ﬂ e
X1, FyT and r.{jf;;,l;ﬂ,;!

T o————

.I e

(o)
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Band | a6t | anie | L3 L3 Fl T | P

! === ==

2 — | N | | 2

3 CHO |l CO| O e | .3 | EE

4 ==

B Verydark 3 Dark ] Faint [[] Very faint

(b)
Fig. (3). Electrophoretic pattern (a) and dingram (b) of acid phosphatase
isozymes for the seven faba bean genotypes tested under
rainfed conditions

TABLE (7). The presence (+) and absence (-) of bands in acid
phosphatase isozyme profiles for the seven faba bean
genotypes tested under rain fed conditions

BandNe. | G461 | G716 | L3 | L8 | F; | FoT | E3S
1 - : - - |+ - +
2 - + + | ] * + +
3 + + + | ] | &% +
4 - - - - | + - +

TABLE (8). The presence (+) and absence (-) of bands in a- esterase
isozyme profiles for the seven faba bean genotypes tested

under rainfed conditions

Band | Gagr | G76 | 13 | L8 | F | ET | FS

! : ; : : : :
2 ; % iz

3 + - + . . T

4 i + - + + + 3
5 ; : : - : <
0 N i + - S

7 ] = - 4 > =

Egyptian J. Desert Res., 57, No.| (2007)

CamScanner = Wso 4> guaall


https://v3.camscanner.com/user/download

100 Aflah, 8. A. et al,

Lanas 1-T; are 0.8561, GME, LpLs Fe[Ly
A Ll FoT and FS, respectivdy

{a)
"';;_" G461 G116 L3 L8 F FT FS
1 —J C3 —1
2
[ | — | —
} e ez ovives | vovaw
‘ - = ===
5 =
B /. ETD
’ —
B Verydwh [Z] Cark [] Fuird [] Veryfart
(1))

Fig. (4). Electropharetic pattern (a) and dlagram (b) of a- esterase
Isozymes for the seven faba bean genofypes tested under

rainfed conditions.

2.2- p-esterase
Figs. (5 a and b) and table (9) show p-esterase clectrophoretic patterns

of the two comparative Egyplian varieties (G461 and G.716), two
contrasting drought tolerant parents (L3 and L8), F, cross and the two Fs

bulked segregants. Generally, B-naphthyl acetate exerted highly polymorphic

patterns among the studied genotypes. The patterns have varied in both

band’s number and intensity among the studied genotypes, The obtained

patterns exhibited a maximum no. of 10 bands, all of which were
polymorphic. Bands No. 2, 4, 6 and 9 were scored as unique bands appeared

in Fy, G.716, F,T and F,S, respectivly. Band No. 5 was detected in the L8

sensitive parent and in ;S population and thus could be used (o distinguish

the d.m_ughl tolerant genotypes among others, For instance, F1 cross (L3xL8)

and_ l':”u?n 716 gave the same band. However, Abboll ¢f al. (1992) and

Weising et al. (1995) detected genetic diversily for esterases in |
Legumenaceae members, which agreed with the obtained results, On the

other hand, Sayed (2004) reported that esterase isozyme patterns didn't give
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cosistent markers to rely on for the discrimin

sensitive Fy under stresses,

TABLE (9). The presence (+) and absence () of bands
isozyme profiles for the seve
under rainfed conditions

ation between tolerant and

in - esterase
n faba bean genotypes tested

anad Mo tidnl G716 L3 LE F ET F.5
i ] 1

| * * +
b - +
3 * + +
4 + 5
5 + * - +
6 - +
7 * + + *
B + + + +
] +
10 + ¥

RAPD Molecular Markers for Drought Tolerance via Bulked Segregant
Analysis
In this regard , DNA isolated from the two contrasting parental lines
(ten individual plants ) of the tolerant parent (L.3) and the sensitive one (L8),
subsequent F,, bulks of the two F; segregant groups (composite sample of 12
plants for each ) as well as the two comparative Egyptian varietics, Of 42
random primers lested, only ten primers yielded informative data. DNA's of
the tested genotypes were amplified against five 10-mer O random primers
(OP 02, 4, 10, 15 and 20) as well as five Z one's (OPZI, 3, 4, 10 and 200) as
illustrated in table (10) and Fig.s (6-a and b). bands of Banding pattern for
each primer were scored as present (1) or absent (0). The total numbers of
bands exhibited by each of the five OPO [’CR‘reactiuns were L1, 19, 10,14,
and 16 for 02, 04, 010, 015 and 020, respectively.
TABLE (10). Molecular size in base pairs (bp) of the amplificd
polymorphic (unique) DNA bands gencrated by the ten
DNA random primers used.

or 7] 3 Fi G an1 ol FS G716 | Total No
02 3000 — 1 32 | 1006 ; IRIT] 5455 5
4 | 3090140 |- . . - . g
010 2 : .
1177 - 2
:ii; ;43;; ~ - 14781414 3
2 , | _ )
Z $778 . - z HIE i ]
e - g T045. 1013 : . |
7A 1504 : : : 1
210 » .
9. |z | 326 i
220 nn 1429 | B8l jm 4048 1576-531 | 195
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Fie. (5). f““‘“i‘hﬂrm‘flp:mm (a) and diagram (b) of P - esterase
orymes for the seven fabha | )
rainfed conditlons. rean genotypes tested under

A total of 29 pﬂf}'mﬂl]'lhil‘.‘ bands were
- scored as unj '
".i";j. l1|;h;- number of unique bands varied depending on t:: ?:f“::is {;I'n!:tl:
DIUSL {';l;':;hf;-'rl 'I-‘-';rc 5_. 41,3, 2,3 1and 1) across the primers ﬂ{;l."‘-! vy
fra i + L & Z4 and 220, respectively. The size of A
gments rlng:.-d_ from 195 10 7006 bp across the operon ol amplified
finding agreed with those previously reporied by -‘”lhdcls;ﬂ mers used, This
Hassan (2001-a) and Abdel-Tawab ef al. (2003), im et af, (1998),
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Fig. (6-a). RAPD [lingerprints of seven faba becn geno
rondom primers (02, 04, 010, 015 and 020}
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Lane M: is the standard DNA marker
Lanes 1-7: are L8, L3, |, G46, F,T, F;S8
and G.716, respectively

Fig. (6-b). RAPD fingerprints of seven laba been genotypes using five
random primers (Z1, £3,74, 7210 and Z220) .
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pendrogram Based on RAPD-PCR

Genelic similarily matrix hil!-l:i.! on RABD-PCR data among the seven
faba bean gf:_nmypes: l,?su:.d under rainfed conditions are presented in table
(11). A maximum similasity of 0.618 and 0.518 were observed between F
plants and the tolerant comparative variety Giza 461 and between FS and
Giza 716. Meanwhile, the lowest genetic similarity coefficient (0.294) was
observed between the sensitive parental line (L8) and F; tolerant group
which agrees with the diversity of their genetic makeup. Pair-wise
similarities ranged from 0.294 to 0.618 with the mean value of 0.456 among
vicia faba genotypes tesied indicating the high level of polymorphism
existing at their DNA level. These results agree with those previously
obtained by Ajmone-Marsan ef al. (1998), Yuan ef al. (2000), Wouw ¢! al.
(2001) and Paris ef al. (2003).

Cluster analysis based on similarity matrices using the un-weighed
pair group method of arithmelic average (UPGMA) from RAPD-PCR data
was performed. The relationships between the seven accessions were
visualized as a dendrogram [rom each combination separately and finally a
combined dendrogram was derived which summed up the final resulls as
shown in fig. (7). Cluster analysis separated L8 from the seven genolypes
tested with a genetic distance of 0.25 between them. It is warthy to note that,
the dendrogram rescales the actual distances 1o numbers between 0 and 25,
preserving the ratio of the distances between steps. The other six accessions
were resolved into two main clusters with a genetic distance of 0.20 between
them. The first cluster grouped the four drought tolerant genolypes (L3,
E2T, F, and Giza 461) and was further devided into two subclusters; L3 and
the three other genotypes which contain two sub sub-clusters j.e. FoT and
G.461 with F, in a genetic dislance of 0.01 (Fig. 6). This means that Giza
461 (the drought 1olerant comparative variety) and F, cross between (L8xL3)
were closer in their similarity than the rest faba bean genotypes tested. The
other cluster contained the two sensitive genotypes (Giza 716 and the F;
sensitive population with a genetic distance of only 0.09. this would agree
with the observed high estimate of genelic similarity coefficient 0.618
between the two genotypes (Table, T1).

TABLE (11). Matrix of the genetic similarity estimates of DNA banding
patterns among the seven faba bean genotypes under
rainfed conditions of Maryout, North Western Coast of

Egypt.
Genolype L8 13 Fy G.A6l FaT I'.5

L3 405
Fy 47 ART

(461 347 Ad46 JG18
F,T 204 426 ARD AED
Fi8 305 ian 432 432 154

(. 716 297 ADS 3B AB5 404 518
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Fig. (7). Dendrogram demonstrated the relationship among seven laba
bean genotypes under rainfed conditions of Maryout, North
Western Coast of Egypt based on RAPD-PCR

The use of RAPD markers appears to be a good choice for assessing
genetic relationships than SDS - protein in faba bean with polymorphism
levels sufficiently high to establish informative fingerprints. The primer
OPZ3 was the most useful primer for identifying the tested genotypes as
shown in table (12).

The results generated from SDS — protein and DNA-RAPD profiles
employed in the present investigation were pooled for drawing the genetic
relationships among the seven faba bean genotypes tested. The similarity
indices among the studied genolypes were estimated for each pair-wise
group using SPSS version 10 computer program and the results are givenin
table (13).The constructed dendrogram tree is presented in fig. (8).

TABLE (12). Number, types and percentage of the total polymorphism
generated by each of RAPD-PCR and total protein among
the seven faba bean genotypes under rainfed conditions of
Maryout, North Western Coast of Egypt.

. I’nl}'n'lq:nql-lﬂl'
Case M“'::“':l:ﬂ'li': bk Total No.of | Pol ymorphism
i unigque | Shared bands *
0 | 5 5 i1
W9
Orod 2 2 15 19 89 5
0P o 10 i 0 9 0 0.0
E Oro1s 4 ] 8 14 ?u.
A QP 020 1 k] 1] 16 =
5 [orz] ] 2 o 13 e
% |OPZ3 ] 3 9 K :??
OF 7 4 2 ] 5 8 =
OF Z 10 | 0 7 51 ——250
0P Z 20 3 1 7 3] 53
"roiein 7 3 1 T 3%
I 64
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The resulted dendrogram reveald three different genetic clusters. The
first cluster includes the four genotypes; L3,F,,G.461 and F,T. The second
cluster includes the two drought sensitive genotypes; G.716 and F,S. The
(hird cluster comprises the sensitive parental line L8,

Bescaled Distance Cluster Cormbine

c 10 15 20 25
s ———== o i i Fmmmmm—m = mmm—m———- fm——-——m = #
Fl
G461 -J
FaT
L3
F25
G716 1
L8

Fig. (8). Dendrogram demonstrated the relationship among seven faba
bean genotypes under rainfed conditions of Maryout, North
Western Coast of Egypt based on RAPD-PCR and protein
banding patterns.

TABLE (13). Matrix of the genetic similarity estimates of total protein
and RAPD-PCR banding patterns among seven faba bean
genotypes under rainfed conditions of Maryout, North

Western Coast of Egypt.

Genolype L8 L3 Fy G.A61 FsT F.S
L3 799
Fy 781 845
G.461 781 820 809
F,T 753 812 845 845
Fi5 158 72 16 Blo I8l
G.716 158 807 499 .799 B0 853

The highest similarity value (0.899) was observed between F, and
G461 indicated that such two genotypes werc closely relaled to each other.
On the other hand, the lowest similarity value (0.753) was scored between
the two contrasting genotypes L8 and F,T. Emam ef al. (2000) and Hassan
(2001-b) reached more or less similar results in mungbean (Vigna radiata
L.).
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